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TOM TAT

Viéc st dung chi thi phan tir d& danh gia m&c dd da dang di truyén gitva cac mau gidbng cam sanh Ha Giang sé
go6p phan phuc vu cong tac thu thap, phan loai, danh gia va bao tén ngudn gen ciing nhw cung cAp théng tin v& méi
quan hé di truyén gitva cac giébng cam sanh l1am co s& cho cac chwong trinh chon tao giéng. Trong nghién ctru nay,
st dung hai chi thj di truy&n RAPD va ISSR cling véi viéc thiét 1ap cay phan loai di truyén da cho thdy méi quan hé di
truyén gitka cac mau gidng cam nghién ctu. Két qua da chi ra 25 mdi RAPD va 5 méi ISSR st dung déu cho da hinh
(chiém 100%), tuy nhién sé bang da hinh trén tirng mau cho su bién dong lon. TAt ca cac mdi tao ra dwoc téng sb
2.157 bang, trung binh 1,80 b&ng tinh trén m&i mau nghién ctru. Nhém cac chi thi RAPD gdm OPAW19; OPAE15 va
nhém chi thj ISSR gdm T1, T5 cho s bang ADN da hinh trung binh cao nhét, twong (ng dat 4,48; 4,23 va 3,25; 3,45
bang/mau. Hé sb twong ddng di truyén cla 39 dong cam sanh dao ddng trong khodng 0,62 - 0,98 va 5 nhém di
truy&n chinh dwoc ghi nhan.

T khoa: Chi thj ADN, cam sanh, da dang di truyén, RAPD, ISSR.

Analysis of Genetic Diversity of Citrus Genotypes Collected
in Ha Giang by RAPD and ISSR Markers

ABSTRACT

Oranges grown in Ha Giang are one of the most common citrus products in northern Viet Nam. However,
vegetative propagation and selection for adaptation to various growing environments led to deviation from original
genotype. Assessing genetic diversity of indigenous citrus may contribute to the collection, classification, evaluation
and conservation as well as provide genetic information among citrus germplasm, which could be used for the
breeding program. RAPD and ISSR analysis combined with the construction of phylogenetic tree revealed the
genetic relationship among researched citruses. The results showed that 25 RAPD and 5 ISSR primers generated
polymorphic patterns of PCR products (100%), however, the numbers of polymorphic bands detected on each
genotype were significant in range. A total of 2157 DNA bands were found with an average of 1.80 DNA bands per
genotype. RAPD markers (OPAW19 and OPAE15) and ISSR markers ( T1 and T5) yielded highest polymorphism,
with 4.48, 4.23 and 3.25, 3.45 bands per genotype, respectively. The results also indicated that the similarity
coefficient of 39 samples ranged from 0.33 to 0.98 and 5 genetic groups were obtained.

Keywords: RAPD and ISSR markers, citrus, genetic diversity, RAPD, ISSR.

thuc vat 16n trong ho Rutaceae. Viét Nam thudc

1. DAT VAN DE khu vuc Péng Nam A 1a moét trong nhiing trung

Cay c6 mui (Citrus) 1a tén goi chung cua tam phat sinh cta céc loai cay c6 mui (Rainer et
nhém cdy cam, chanh, quyt, budi, 1a mot chi al., 1975; Frederick et al., 1990). Mot s6 cong
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trinh d3 cong bs cua cac tac gia Tran Thé
Tuc (1977), D6 Dinh Ca (1992) va Hoang Ngoc
Thuan (1993) cho thay Viét Nam c6 ngudn gen
cdy c6 mui kha da dang véi nhiéu ving tréng
cam quyt néi tiéng truyén théng véi nhiing
giéng cam qui nhu cam X& Doai (Nghé An); cam
sanh Bic Quang (Ha Giang); cam sanh Ham
Yén (Tuyén Quang); cam sanh B& Ha (Béc
Giang); cam canh (Ha No6i).. Trong d6, cam sanh
Bic Quang tit lau da trd thanh thuong hiéu néi
tiéng dudc ngudi tiéu dung trong ca nudc biét
dén va trd thanh cay kinh t& mii nhon cta cua
tinh Ha Giang. Cam sanh thudc loai cdy an qua
lau ndm chiu anh hudng rat rd bdi diéu kién
ngoai canh, biéu hién qua sinh trudng, phat
trién, nang sudt va phidm chit cia qua. Hién
nay ngudn gen cam sanh tai Ha Giang kha phiic
tap va khong déng nhat. Méi viing déu c6 nhiing
diéu kién sinh thai nh4it dinh anh hudéng dén
qué trinh séng cling nhu bao tén ngudn gen cua
ching, qua qua trinh chon loc ty nhién c¢6
nhiing giéng mang dugc cac déc tinh di truyén
quy cua dia phuong, c6 nhiing giéng lai khong
dap Gng duge diéu dé. Viéc nghién ciu da dang
di truyén ngudén gen cam sanh Ha Giang c6 ¥
nghia trong viéc bao tén tinh da dang sinh hoc va
st dung c6 hiéu qua cac ngudn gen quy d6 phuc
vu cho cong tac chon tao giéng tai dia phuong.
Trén thé gi6i, cac chi thi phan ti da dugc st
dung kh& phé bién dé nghién ctu da dang di
truyén cac loai thuoc chi Citrus. Machado et al.
(1996) da st dung chi thi RAPD dé phéan tich su
da hinh va mtc tuong dong di truyén cta 39 loai
quyt Dia Trung Hai. Dehesdtani et al. (2007)
ciing st dung loai chi thi nay dé danh gia da
dang di truyén cua cac dong cam ngot ngudn goc
ti Iran. Yong et al. (2006) st dung chi thi SSR
danh gia sy da dang di truyén cta 122 mau
budi. Trong khi d6, chi thi ISSR dugc Capparelli
et al. (2004) st dung dé phan tich méi quan hé
di truyén ctia 69 mau chanh thu thap tai Italy.
O nudc ta, viéc tng dung céc chi thi phan ti
trong nghién ctu cac loai thude ciy c6 mui cing
da dugc thuc hién bdi Nguyén Thanh Nhan va cs.
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(2004); Tran Thi Oanh Yén va cs. (2004); Khuat
Hiiu Trung va cs. (2009)... Trong nghién ctiu nay,
chi thi RAPD va ISSR dugc st dung dé danh gia
miic @6 da dang di truyén ctia 40 mau giéng cam
sanh hién dang tréng phé bién tai Ha Giang.
Qua phan tich di truyén nguén gen cam sanh sé
dugc phan nhém, k&t qua nghién ctiu sé cung cap
co sd khoa hoc cho cong tac chon tao gidng ciing
nhu quan ly ngudn gen, tao tién dé cho viéc phat
trién cam sanh qui mé 16n mét cach bén viing tai
tinh Ha Giang.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

39 mau cam sanh Ha Giang dudc thu thap
tli 5 xa ciia huyén Bic Quang, tinh Ha Giang va
1 mau cam Vinh. Danh sich ciac miu cam
nghién ciiu dudc trinh bay 6 bang 1.

2.2. Phuong phap nghién ctu

2.2.1. Tach chiét DNA

MAu 14 cam sau khi thu dugc ghi s§ va bao
quan trong ti lanh -20°C. DNA dugdc chiét tach
t 14 cam theo quy trinh ctia Doyle va Doyle
(1990) cai tién.

Sau khi chiét tach DNA, tién hanh kiém tra
san pham DNA t6ng s6 bang cach dién di trén gel
agarose 1%. Nong d6 va d6 tinh sach ctia mau
duge kiém tra trén may Nanodrop. Sau dé6 mau
DNA dugc bao quan trong ti lanh sau - 20°C.

2.2.2. Phan tich bang chi thi RAPD va SSR

Danh sach 25 méi RAPD va 5 moi ISSR su
dung trong nghién cttu dudc trinh bay 6 bang 2.

Phan tng PCR dugc thuc hién trén may
PCR véi thanh phan va chu ky nhiét nhu trinh
bay & bang 3 va bang 4.

San phdm RAPD - PCR dudc dién di trén
gel agarose 1,0%; san pham ISSR - PCR dugc
dién di trén gel agarose 2,0%. Sau khi dién di,
gel agarose dudge nhuém Ethilium bromide trong
15 phit réi chup anh.
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Bang 1. Cac miu gidng cam trong nghién citu

STT Ki hiéu mau Noi thu thap STT Ki hiéu mau Noi thu thap

1 VT 11 Viét Tan - Viét Quang - Bac Quang 21 TK 23 Dan Ha - Tién Kiéu - B4c Quang

2 VT 12 Viét Tan - Viét Quang - B4c Quang 22 TK 31 Dan Ha - Tién Kiéu - B4c Quang

3 VT 13 Viét Tan - Viét Quang - B4c Quang 23 TK 32 Dan Ha - Tién Kiéu - B4c Quang

4 VT 21 Viét Tan - Viét Quang - Bac Quang 24 TK 33 Dan Ha - Tién Kiéu - B4c Quang

5 VT 22 Viét Tan - Viét Quang - Bac Quang 25 VH 11 Héng Thaéi - Viét Héng - Bac Quang
6 VT23 Viét Tan - Viét Quang - Bac Quang 26 VH 12 Héng Thai - Viét Héng - Bac Quang
7 VT 31 Viét Tan - Viét Quang - Bac Quang 27 VH 13 Hdng Thai - Viét Hdng - Bac Quang
8 VT 32 Viét Tan - Viét Quang - Bac Quang 28 VH 21 Héng Thai - Viét Héng - Bac Quang
9 VT 33 Viét Tan - Viét Quang - Bac Quang 29 VH 22 Héng Thai - Viét Héng - Bac Quang
10 NT 11 Ngan Trung - Tan Thanh - B4c Quang 30 VH 23 Héng Thai - Viét Hong - Bac Quang
11 NT 12 Ngan Trung - Tan Thanh - B4c Quang 31 VC 11 Vinh Chinh - Vinh Hao - B4c Quang
12 NT 13 Ngan Trung - Tan Thanh - B&c Quang 32 VC 12 Vinh Chinh - Vinh Hao - B4c Quang
13 NT 21 Ngan Trung - Tan Thanh - B4c Quang 33 VC 13 Vinh Chinh - Vinh Hao - B4c Quang
14 NT 22 Ngan Trung - Tan Thanh - B4c Quang 34 VC 21 Vinh Chinh - Vinh Hao - B4c Quang
15 NT 23 Ngan Trung - Tan Thanh - B&c Quang 35 VC 22 Vinh Chinh - Vinh Hao - B4c Quang
16 TK 11 Dan Ha - Tién Kiéu - Bac Quang 36 VC 23 Vinh Chinh - Vinh Hao - B4c Quang
17 TK 12 Dan Ha - Tién Kiéu - B4c Quang 37 VC 31 Vinh Chinh - Vinh Hao - B4c Quang
18 TK 13 Dan Ha - Tién Kiéu - Bac Quang 38 VC 32 Vinh Chinh - Vinh Hao - B4c Quang
19 TK 21 Dan Ha - Tién Kiéu - Bac Quang 39 VC 33 Vinh Chinh - Vinh Hao - B4c Quang
20 TK 22 Dan Ha - Tién Kiéu - Béc Quang 40 cv Vinh - Nghé An

Bang 2. Danh sach cac méi dugc st dung trong phuong phap chi thi RAPD va SSR

Tai liéu

STT Ky hiéu Trinh tw tham khao STT Ky hiéu Trinh tw Tai liéu tham khao
Mébi RAPD Valdemar et al. 16 OPY10 CAAACGTGGG Valdemar et al.

1 OPADO06 AAGTGCACGG (2004) 17 P36 CCGAATTCGC (2004)

2 OPA10 GTGATCGCAG 18 P37 CTGACCAGCC

3 OPA18 AGGTGACCGT 19 AK12 AGTGTAGCCC

4 P44 GGACCCcCcGCC 20 OPPO05 CCCCGGTAAC

5 OPA12 TCGGCGATAG 21 OPA14 TCTGTGCTGG

6 OPM12 GGGACGTTGG 22 OPD18 GAGAGCCAAC

7 OPAX10 CCAGGCTGAC 23 OPX18 GACTAGGTGG Sunday et al.

8 OPE15 ACGCACAACC 24 UBC465 GGTCAGGGCT (2008)

9 OPC11 AAAGCTGCGG 25 OPX17 GACACGGACC

10 OPD13 GGGGTGACGA Mbi ISSR Oliveira et al.

11 OPAWO7 AGCCCCCAAG 26 ISSR - T1 (GT)sCC (2010)

12 OPAD14 GAACGAGGTT 27 ISSR -T2 (CT)%TG

13 OPAE15 TGCCTGGACC 28 ISSR-T3  (AC)CG

14 OPAW19 GGACACAGAG 29 ISSR-T4  (CAC)s

15 OPAW11 CTGCCACGAG 30 ISSR-T5  (AG)T
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Bang 3. Thanh phan phan ting RAPD - PCR va ISSR - PCR

Thanh phan Nong do Thé tich 1 phan trng (ul)
H.O 14,2
Dung dich dém 10X 2
dNTPs 2mM 2
Mg** 25mM 0,2
Mbi 10mM 0,4
Taq polymerase 5 unit/pl 0,2
DNA khuon 1
Téng thé tich 20

Bang 4. Chu ky nhiét ctia phan ¢ng PCR

Thoi gian

Buoc Nhiét do (°C) Chu ky
RAPD - PCR ISSR - PCR

Bién tinh 94 5 phat 3 phat 1
Bién tinh 94 30 giay 1 phut 40
Gé&n moi Tm 30 giay 45 giay
Téng hop 72 2 phut 2 phut
Téng hop 72 5 phut 7 phat 1
Bao quan 4 © ©

2.2.3. Xt Iy s6'lidu

S6 liéu phan tich RAPD va ISSR dugc xi ly
bing phan mém NTSYS 2.1, cac bang vach sang
ré va 6n dinh duge ghi diém 1, khong c6 bang
vach ghi diém 0. Phin mém Crosschecker dugc
st dung dé kiém tra viéc ghi diém.

3. KET QUA VA THAO LUAN

3.1. Pa dang di truyén cta 40 miu cam
nghién ctiu

Phan tich méi quan hé di truyén ctia 39 mau
cam sanh thu thap tai Ha Giang va 1 mau cam
Vinh bang 25 chi thi RAPD cho thay t4t ca cac
mbi déu cho da hinh. Téng s6 1.720 bang dudc
ghi nhan, trung binh 1,72 bing tinh trén moéi
mau cam sanh nghién ctu (Bang 5). S6 bang da
hinh trén tling giéng c6 su bién dong 16n, nhém
cac chi thi OPAW19; P37; OPAE15; UBC465 cho
s6 bing da hinh trung binh cao, tuong tng dat
4,48; 3,63; 4,23; 3,13 bang. Trong khi d6, 10 chi
thi RAPD gom OPA10, OPA18, OPA12, OPAX10,
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OPY10, P36, AK12, OPPO5, OPD18, OPA14 cho
s6 bang trung binh tinh trén méi miu dat dao
dong 0,15 - 0,93 bang/mau (Bang 5).

Dua trén két qua thu duge c6 thé thay viée
stt dung chi thi RAPD dé phén tich m&i quan hé
di truyén trong quin thé cic miu cam nghién
ctiu da chi ra su da dang di truyén ctia cac miu
giéng cam sanh thu thap. Tuy nhién, dé c6 két
luan chinh x4c, nghién ctu tiép tuc st dung chi
thi ISSR dé phan tich su da dang di truyén caa
cac mau cam sanh nay.

Két qua st dung 5 chi thi ISSR dé danh gia
da dang di truyén cua 40 mau cam thu thap da
chi ra ring tit ca cac chi thi ISSR ciing déu thé
hién su da hinh, trong téng s6 437 bing ADN dudgc
tao ra, trung binh 2,17 bang/mau, chi c¢6 1 bang
don hinh duy nhat. Nhém cac chi thi ISSR T1, T3,
T5 cho s6 bang ADN trung binh tinh trén cac mau
gidng cam dat cao nhat, tuong ting 3,25; 3,13; 3,45
bang/mau. Hai chi thi ISSR con lai 1a T2 va T4
cho s6 bang ADN trung binh thip nh4t tuong ing
14 0,78 va 0,33 bang/mau (Bang 5).
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Nhu vay c6 thé thay, su da hinh caa céc cadc mau cam cung dudc thu thap tai mét dia
mAu cam nghién ctu thé hién qua s6 vach bang  ban nhung c¢6 thé do anh hudng caa diéu kién
thu nhan sau khi phan tich RAPD va ISSR kha sinh thai ting ving hodc théng qua qua trinh
cao. Su da hinh cang cao thi su khac biét vé mit  chon loc ty nhién da din dén sy khac biét vé
di truyén cang 16n, diéu nay chiing t6 mic dia  mat di truyén.

Bang 5. K&t qua st dung moéi trong phuong phap chi thi RAPD va ISSR

STT Tén moi Loai chi thi Tbng sb béang ADN Sé bang TB/mau
1 OPADO0O6 RAPD 43 1.08
2 OPA10 34 0,85
3 OPA18 34 0,85
4 P44 54 1,35
5 OPA12 15 0,40
6 UBC465 125 3,13
7 OPAX10 32 0,80
8 OPE15 107 2,70
9 OPC11 60 1,50
10 OPD13 115 2,90
11 OPAWO07 62 1,55
12 OPAD14 58 1,45
13 OPX17 82 2,05
14 OPAW19 179 4,48
15 OPAW11 44 1,10
16 OPY10 26 0,65
17 P36 16 0,40
18 P37 145 3,63
19 AK12 6 0,15
20 OPP05 35 0,88
21 OPX18 108 2,70
22 OPD18 31 0,78
23 OPA14 37 0,93
24 OPM12 103 2,56
25 OPAE15 169 4,23

Téng 25 1720 1,72
26 T ISSR 130 3,25
27 T2 31 0,78
28 T3 125 3,13
29 T4 13 0,33
30 T5 138 3,45

Téng 5 437 2,19

Téng RAPD +ISSR 2157 1,80
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9 10 11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 33 39 40

—
[

OPM12

OPX18

Hinh 1. San pham RAPD - PCR v&i méi OPM12 va OPX18

5 10 11 12 13 14 15 16 17 18 19

T1

12 13 14 15 16 17 18 19 20

T3

Hinh 2. San pham ISSR - PCR véi mdi T1 va T3

Chii thich: mu: 1 - VT11; 2 - VT12; 3-VT13; 4 - VT21; 5 - VT22; 6 - VT23; 7 - VT31; 8 - VT32;: 9 - VT33; 10 - NT11; 11 -
NT12; 12 - NT13; 13 - NT21; 14 - NT22; 15 - NT23; 16 - TK11; 17 - TK12; 18 - TK13; 19 - TK21; 20 - TK22; 21 - TK23; 22 -
TK31; 23 - TK32; 24 - TK33; 25 - VH11; 26 - VH12; 27 - VH13; 28 - VH21; 29 - VH22; 30 - VH23; 31 - VC11; 32 - VC12; 33 -
VC13; 34 - VO21; 35 - VC22; 36 - VC23; 37 - VC31; 38 - VC32; 39 - VC33; 40— CV.

3.2. Bié€n dong di truyén ctia 40 mau cam
nghién ctiu

Su bién dong di truyén ctia 40 miu cam
dude dua vao két qua ctia phan tng RAPD -
PCR va ISSR - PCR, chi s6 tuong dong gian don
SM (simple matching coefficient) bang phéan tich
nhém theo phuong phap UPGMA. Két qua thu
dudc trén so d6 cAy phan nhém cho thay hé s6
tuong dong di truyén gitia cac mau cam nghién
ctiu dao dong tit 0,62 - 0,98, diéu nay chiing to
cic mau cam c6 su da dang cao vé mat di
truyén. Hai mau cam thu thap tai thén Viét
Tan, xa Viét Quang, huyén Bic Quang (VT31)
va thén Héng Thai, xa Viét Héng, huyén Béc
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Quang (VH23) c6 mtc do tuong déng cao nhat
(98%). Day ciing 12 hai mau cam sanh c6 su
khac biét di truyén 16n nhat v6i mau cam Vinh
(Hinh 3).

Néu xét ¢ miic @6 tuong déng 0,70; 40 mau
cam nghién ctu dugc chia thanh 5 nhém chinh
nhu sau:

- Nhém I gbm 2 mAu cam sanh VT11 va
VH12 véi hé s6 tuong dong khoang 0,75.

- Nhém II 13 nhém 16n nhat gom 16 mau
cam sanh v6i hé sd tuong dong dao dong ti 0,71
- 0,89 gbm mau VT12, TK11, TK13, VT22,
VH13, VC22, VC23, TK12, TK23, TK32, TK33,
VH21, VC13, VC32, VC11 va TK22. Trong d6,
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Hinh 3. So d6 hinh cAy biéu hién méi tuong quan vé di truyén

cua 39 miu cam sanh Ha Giang va 1 mau cam Vinh

mau VC22 va VC23 c¢6 quan hé chit vé mat di
truyén (hé s6 tuong déng dat 0,89).

- Nhém III gbm 8 maAu cam sanh Ha Giang
VT13, NT12, VT32, NT11, VT33, NT22, NT23 va
VC12 c6 hé s6 tuong déng dao dong tix 0,72 - 0,85.

- Nhém IV gom mau cam Ha Giang NT21.

- Nhém V cé miic d6 tuong déng tiu 0,71 -
0,98 gdm cac mau VT21, VH11, VC21, VH22,
VT31, VH23, TK31, TK21, VC31, NT13, VT23,
VC33 va CV. Trong nhém nay, miu cam VT31
c6 quan hé rat chit vé mit di truyén véi mau
cam VH23, dat 98%.

Thong qua chi thi RAPD va ISSR, nghién
ctiu da danh gia duge su da dang di truyén gitia
cac mau gidng cam nghién ctu. Ky thuat RAPD
ciing da duge rit nhiéu tac gia st dung dé phan
tich da dang di truyén ctia cac giéng cam, quyt.
Dua vao két qua phan tich bang chi thi RAPD,
Coletta - Fiho et al. (2000) két luan su thay déi di
truyén cua cac ca thé quyt Ponkan (Citrus
reticulate Blanco) 1a rat thap. Nguyén Hiiu Hiép
va cs.. (2004) da st dung 4 moéi RAPD 1a A02,
A04, A11 va A13 dé phéan tich da dang di truyén
nhém cay cam quyt & Go Quao - Kién Giang. Két
qua cho thay qua so d6 pha hé, nhém cam quyt &

day dudc chia thanh 4 nhém goém budi, cam -
quyt, chanh va hanh. Nhan et al. (2003) st dung
15 mdi RADP dé phan tich da dang di truyén cta
37 giong/loai cam quyt (cAc gidng tréng truyén
thong va cac giong lai thu thap trong tu nhién) &
Viét Nam. Méic du két qua RAPD khéng phan
biét dugdc cic giong thudc loai Citrus sinensis
(cam Valencia, cam Mat, cam Soan va cam xa
Poai) va khong phan biét duge cac ca thé cam
sanh (Citrus nobilis) dudc thu thap 6 nhiing ving
trong khac nhau nhung lai c6 thé phan biét duge
tat ca cac giong lai, cac giong quyt trong & Viét
Nam va céc ca thé quyt dudng “Zygotic”. Rima et
al. (2011) da st dung 11 méi SSR va 10 moi
RADP dé phan tich da dang di truyén caa 4
nhém chinh (bao gom 93 mau giéng thu thap tu
31 vung) trong chi Citrus bao gbm chanh, quyt,
budi va cam. K&t qua phan tich cho thiy, nhém
quyt c6 mic dd da dang di truyén cao nhat (hé s6
tuong dong 0,513), trong khi nhém budi c6 miic
da dang di truyén thap nhat. Nguyén B4 Phi va
cs. (2011) st dung chi thi RAPD véi 7 mdi (A13,
OPH13, SO15, SN20, A02, OPH18 va SN06) dé
phan tich méi quan hé di truyén gitia hai cay
quyt duong khong hat véi nhau va véi quyt
duong c6 hat. Két qua cho thay, méi SO15 va A13
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¢6 thé phan biét duge hai cdy quyt dudng khong
hat véi cay quyt dudng c6 hat; moéi SNO6 va SN20
c6 thé phan biét duge hai ciy quyt duong khong
hat véi nhau; hai cay quyt dudng c6 méi quan hé
rat gan véi hé so tuong dong la 0,92; déng thoi
hai ciy nay ciing c6 quan hé gin véi quyt duong
c6 hat vé6i hé so tuong déng 1a 0,87.

Nhu vay c6 thé thdy, cac loai cam quyt tir
cac vung sinh thai khac nhau rit da dang.
Trong nghién c@u nay, su khac biét vé mit di
truyén giiia cac miu cam trong nhém V cao hon
so v6i cac mAu trong nhém I, II va II1. Nhém IV
gdbm 1 mau cam sanh duy nhat 1a NT21. Diéu
nay c6 thé giai thich 14 do mAu cam sanh NT21
dugc 14y tit mot viing dia 1y khac va duge dua vé
trong tai Ha Giang ho#c do qua trinh chon loc
tu nhién da tao ra sy khéac biét 16n nay. Tuy
nhién, nhiing nghién ciu tiép theo can dugc tién
hanh dé tim dugc cAu tra 16i chinh xac nhAt.
Nhém V gém 13 mau cam trong d6 c6 ca mau
cam Vinh. Piéu nay c6 thé do cam Vinh va céc
loai cam sanh Ha Giang cé cing mot ngudn goc
t6 tién v6i nhau va dude lai tao tao ra cac dong
cam sanh khac nhau. Nhiing két qua thu dugc
vé tuong quan di truyén ctia cAc mAu cam sé la
¢ s6 dii liéu quan trong cung cip cho cac nha
chon tao gidng tham khao truée khi quyét dinh
st dung vao cac muc tiéu nghién ctiu khac nhau
nhu thu thap, phan loai, bao tén ngudén gen va
sti dung cho céac chuong trinh chon tao gidng.

4. KET LUAN

- 25 moéi RAPD va 5 méi ISSR st dung
nghién ctiu da dang di truyén 40 mau cam déu
cho da hinh véi s6 bing da hinh trung binh
tuong tng 1,72 va 2,17 bang/mau.

- Théong qua cac phan tich chi thi RAPD va
ISSR cho thay cac mau cam cé su da dang vé
mit di truyén cao véi hé s6 tuong déng di truyén
dao dong ti 0,62 - 0,98. Trong d6, hai mau cam
VT31 va VH23 c6 mic d tuong déng cao nhat
98%. Mau cam Vinh va hai mau cam sanh VT31
va VH23 c6 su khac biét di truyén 16n nhat.

- O mtic d6 tuong déng 70%, 40 mAu cam
nghién ctu dudce chia thanh 5 nhém chinh.
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