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Bui Quang Dang’, Ngo Xuén Binh*
TOM TAT
Mudi chi thi RAPD va 3 chi thi ISSR dugc st dung dé phén tich da dang di truyén ctia 32 mau giéng cam
quyt thu thap & khu vic mién Béc Viét Nam, trong d6 ¢6 04 mau cam sanh B6 Ha. Két qué phan tich cho thdy,
cdc mau gidng cam quyt ¢é su da hinh cao vé€ mit di truyén va dugc chia thanh 2 nhém chinh, nhém Iva II,
trong d6 nhém IT gbm 4 nhom phu IA1, 1A2, 1B1 va 1 B2. Cam sanh B6 Ha thudc nhom phu phat sinh riéng
biét so v6i cam sanh Ham Yén, cam sanh Ha Giang. Hé s6 khdc biét di truyén gitia nhém phu phat sinh cam
sanh B6 Ha va nhém phu phat sinh cam sanh Ham Yén, cam sanh Ha Giang1a 0,25 (hé s6 tuong dong di truyén
140,75). Két qua nghién ctiu cho théy, giong cam sanh B6 Ha ¢é nguén goc phatsinh va dic diém di truyén khac
biét so véi giong cam Ham Yén va cam sanh Ha Giang va cac gidong cam quyt khac, la co s6 khoa hoc phuc vu

tdi co céu ciy trong va phat trién gidng cam sanh B6 Ha khu vic mién nui phia Bac Viét Nam.
T khoa: Cam sanh B6 Ha, RAPD, ISSR, da dang di truyén

I. PAT VAN BE

Céy c6 mui ndi chung (Citrus spp.) 1a mot trong
nhting loai cdy an qua dugc trong phd bién & Viét
Nam va trén Thé gidi, v6i téng san lugng toan ciu
ndm 2019 dat khoang 158,9 triéu tdn (FAOSTAT,
2020). O nudc ta, theo Cuc Trong trot, B Nong
nghiép va Phat trién Nong thon, dién tich trong cay
c6 mui ndm 2019 dat t6i trén 256,8 nghin ha trong
do dién tich trong cam la 54,5 nghin ha, san lugng
dat 488 nghin tan. V6i gia tri dinh dudng cao va gia
thanh hop ly, cam, quyt 1a su lua chon ctia nhiéu
ngudi. Hién nay, rat nhiéu loai cam, quyt xudt hién
trén thi truong Viét Nam cting nhu thé gigi do qua
trinh lai tao ctia con ngudi nhdm phuc vu cac yéu
cau ma ching ta dé ra.

Gidng cam sanh B6 Ha (Yén Thé - Bic Giang)
c6 lich st trong lau doi gan véi su c6 mit clia ngudi
Phap thé ky 19 va dugc trong, phat trién tot tai
vung Yén Thé, Bic Giang v6i dién tich trudc nam
1980 1én dén hon 1.000 ha. Cam sanh B6 Ha da
ting la san phdm hang héa c6 thuong hiéu néi
tiéng trong va ngoai nudc. Tuy nhién, sau giai
doan nhiing ndm 1980, do sau, bénh hai tan pha,
thuong hiéu cam néi tiéng nay dan bi mét di. Trén
co s6 diéu tra va da xac dinh dugc mot s6 cay cam
sanh B6 Ha con sét lai ¢ ving trong Yén Thé - Bac

Giang, dé€ bao ton, khai thac phat trién nguén gen
cam sanh B6 Ha, bén canh viéc chon loc luu git
giong sach bénh, rat can thiét phai xdc dinh mtc
do lién quan di truyén gitia cam sanh B6 Ha véi cac
gidéng cam sanh Ham Yén va cac giong cam quyt
khac dang dugc trong & Viét Nam . Noi dung ctia
bai bdo trinh bay két qua nghién ctiu “Phan tich da
dang di truyén xdc dinh su khac biét di truyén gitia
cam sanh B6 Ha va cac giéng cam quyt khac khu
vuc phia Bic Viét Nam”, két qué nghién ctiu la co
s& khoa hoc phuc vu tdi co ciu cay trong va phat
trién gidng cam sanh B6 Ha khu vic mién ndi phia
Béc Viét Nam.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

Vit liéu nghién ctu la 32 mau cam quyt gom 4
mau cam sanh B& Ha, 1 mau cam chanh B6 Ha, 11
mau cam sanh Ham Yén va mot s6 mau giong cam
quyt khac dang dugc trong tai khu vic mién Bac
Viét Nam (Bang 1).

- Cac moi st dung nghién ctiu dugc thiét ké
dua trén nghién ctu cta tac gia Oliveira va cong
tac vién (2010), thong tin cia moéi dugc trinh bay
trong bang 2.
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Bang 1. Danh sdch cic mau giéng cam quyt dugc st dung trong nghién ctiu

TT Tén mau Ky hiéu | Noi thuthap | TT Tén mau Ky hiéu | Noi thu thap
1 | Camsanh B6 Has6 1 CS1 17 | Cam chin muén V2 V2-1
2 | Cam sanh B6 Ha s6 2 CS2 18 | Cam chin sém CS
3 | CamsanhB6Has63 CS4 BicGiang | 19 | Cam Canh C2 £¥ES§
4 | CamsanhB6Has64 CS5 20 | Cam sanh Ha Giang HG
5 | Cam chanh B6 Ha CBH 21 | Cam rudt do Cr
6 | Quytsen QS 22 Cam sanh Ham Yén S 1 HY1
7 | Cam V2 V2 23 | Cam sanh Ham Yén S 2 HY2
8 | Chip CH DHNL 24 | Camsanh Ham Yén S 3 HY3
9 | Cam Vinh CvV 25 | Camsanh Ham Yén S 4 HY4
10 | Cam chanh CcC 26 | Camsanh Ham YénS 9 HY9
11 | Cam chin sém, it hat BH 27 | CamsanhHam YénS 12 | HYI2 | TTCAQHY
12 | Quyt ngot QN 28 | Camsanh Ham YénS 13 | HYI3
13 | Quyt On Chau QO TINC& | 29 | CamsanhHam YénS 14 HY14
14 | Cam Xa Doai Cao Phong | CP PTCCM 30 | CamsanhHam YénS 17 | HY17
15 | Cam Xa Doai Nghé An NA 31 | CamsanhHam YénS 19 | HY19
16 | Cam chin s6m C36 C36 32 | Camsanh Ham Yén S 20 | HY20

Ghi chii: PHNL: Trudng Dai hoc Nong Lam; TTNC&PTCCM: Trung tam Nghién ciiu va Phdt trién cdy c6 miii - Vién
nghién ciiu Rau qud, Bo Nong nghiép & PTNT; TTCAQHY: Trung tam Cdy dn qud huyén Ham Yén, Tuyén Quang.

Bang 2. Trinh ty cac mo6i RAPD va ISSR st dung trong nghién ctiu

TT Ki hiéu moi Loai chi thi Trinh ty (5’ - 3°) Gia tri Tm (°C)
1 ISSR-T1 (GT),CC 43,7
2 ISSR-T2 ISSR (CT) TG 40,8
3 ISSR-T3 (AC),CG 43,7
4 OPT-01 GGGCCACTCA 34,0
5 OPA-04 AATCGGGCTG 32,0
6 OPO-04 AAGTCCGCTC 32,0
7 OPA-08 GTGACGTAGG 32,0
8 OPC-08 TGGACCGGTG 34,0
9 OPM-13 RAPD (GGT),CAAG 32,0

10 OPG-16 AGCG(TCC), 34,0

11 OPG-17 ACGACC(GA), 32,0

12 OPB-18 C(CA),GCAGT 32,0

13 OPQ-18 GGGCCACTCA 34,0

2.2. Phuong phap nghién citu - Tach chiét DNA tdng s6: DNA t6ng s6 cta

cac mau la cam, quyt dugc tach dya trén phuong
phép ctia Doyle and Doyle (1990) c6 bién d6i nho
dé phu hgp v6i phong thi nghiém. San phdm tach
RAPD (Random Amplified Polymorphic DNA) va  chiét DNA téng s6 dugc kiém tra bing dién di trén
ISSR (Inter - Simple Sequence Repeat). gel agarose 1,0%.

Phén tich da dang di truyén mot s6 mau giong
cam quyt dia phuong & Viét Nam bang chi thi
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- Phan ting RAPD, ISSR dugc tién hanh véi cac
moi ngau nhién theo phuong phép ctia Malik (Malik
et al., 2012). Thanh phan ctia mdi phan ting PCR bao
goém nhu sau: 5,0 uL 10X PCR buffer; 3,0 uL. MgCl,
(25 mM); 3,5 uL ANTPs (2,5 mM); 2,0 uL primer
(10 uM); 0,4 puL Taq DNA Polymerase (5U/pL);
5,0 uL DNA khuon va 31,1 pL H,0 khti ion. Piéu
kién chu trinh nhiét cta phan ting gébm 1 chu ky
bién tinh ban dau & 94°C trong 5 phat, 40 chu ky
khuéch dai gébm cac budc bién tinh & 94°C trong
30 gidy, gdn mdi & 35 - 40°C trong 30 gidy tuy moi
va kéo dai moi ¢ 72°C trong 1,0 phut; 1 chu ky kéo
dai cuéi cting & 72°C trong 3 phut. Bdo quan mau
¢ 4°C. San phdm PCR dugc kiém tra bang dién di
trén gel agarose 2,5%.

- Phén tich da hinh: Cac san phdm PCR trén gel
agarose dugc coi la dong hinh néu xuét hién cling
phéan doan DNA (bdng DNA) & tat ca cdc mau, san
phdm PCR xuét hién riéng biét & cac mau (xuét

hién & mau nay nhung khong xudt hién & mau
khac) dugc goi 1a bang di hinh. Phan tich da dang
di truyén trén so do hinh cay va xdc dinh khoang
cach di truyén cua cic giong dugc thiét 1ap bang
phan mém NTSYSpc 2.1.
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién trong thoi gian tu
ndm 2020 dén nam 2021 tai Phong thi nghiém,
Khoa Cong nghé sinh hoc va Céng nghé thuc phim,
truong Dai hoc Nong Lam, Pai hoc Thai Nguyén.

M1 KET QUA NGHIEN CUU

3.1. Tach chiét DNA t4ng s6 tii mau la nghién ciiu

Ba muoi hai mau cam quyt thu thap dugc tach
chiét DNA tdng s6 tui 14 non, két qua dién di ki€ém
tra san pham tach chiét trén gel agarose 1,0% dugc
thé hién trong hinh 1.
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Hinh 1. Két qué dién di kiém tra DNA t6ng s6 ctia cic mau cam quyt thu thép
Ghi chii: Budng chay tix 1 - 32 ldn lugt la cdc mau nghién ciiu theo thif ty nhu ¢ bang 1.

Két qua dién di kiém tra san phdm tach chiét DNA
téng sO trong hinh 1 cho théy, ca 32 mau phan tich
déu cho 1 bang DNA sang, ro, khong dut gay, két
qué phan tich nong d6 DNA téng s6 cho thiy nong
do DNA ctia cac mau dao dong tii 27,5 - 35,5 ng/uL,
ty s6 OD, /OD,,, dao dong trong khodng 1,85 -
1,95. Nhu véy, c6 thé két luan da tach chiét thanh
cong DNA t6ng s6 tii cdc mau cam quyt thu thap,
DNA tdng s6 du ham lugng va d¢ tinh sach dé thuc
hién cac nghién ctiu vé phén tich da dang di truyén

2 3 4 5 6 7

8 9 10 11 12 13 14

bang chi thi phén tu.

3.2. Két qua phén tich da hinh san pham PCR véi
cac moi RAPD va ISSR

Trong nghién ctiu nay, chung tdi st dung 13 chi
thi phén tii DNA trong d6 c6 10 chi thi RAPD va 3
chi thi ISSR dé dédnh gia da dang di truyén cdc mau
cam quyt thu thap. Két qua dién di kiém tra san
phdm PCR dugc minh hoa & hinh 2 va két qua dién
di thu dugc dugc téng hgp & bang 3.

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

M 1 2 3 4 5 6 7 8 9 10 11 12

13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Hinh 2. Dién di kiém tra sdn phdm PCR v6i méi (RAPD) OPA-08 (trén) va méi ISSR-T1 (duéi)
Ghi chil: M: Thang chudn DNA, dudng chay tii 1 - 30: la cdc mau nghién ciiu.
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Bang 3. Ty 1é su phan doan da hinh st dung cac chi thi phan ttt RADP va ISSR

STT | Tén mdi | Tong s6 phan doan dugc khuéch dai | S6 phan doan dahinh | Ty1é (%) phan doan da hinh
1 OPA-08 11 11 100
2 OPB-18 14 14 100
3 OPC-08 12 12 100
4 OPG-16 13 13 100
5 OPG-17 12 12 100
6 OPM-13 12 12 100
7 OPA-04 13 13 100
8 OPO-04 12 12 100
9 OPQ-18 10 10 100
10 OPT-01 10 10 100
11 ISSR-T1 5 5 100
12 ISSR-T2 6 6 100
13 ISSR-T3 9 9 100

Tong 139 139 100

Két qua phan tich tliing cdp mai tai bang 3 cho
thdy, ca 13 chi thi phan tu st dung déu cho két qua
da hinh 100%. Khong xuit hién cac phan doan
dong hinh & toan bd 32 mau phén tich. Két qua
phan tich cing cho thdy, cic chi thi RAPD cho téng
s0 phan doan da hinh dao dong tu 10 phan doan
(m6i OPQ-18 va OPT-01) dén 14 phan doan (mdi
OPB-18), cic chi thi ISSR cho s6 phin doan da
hinh dao dong tii 5 - 9 phén doan.

Trong nghién ctiu cia Malik va cong tdc vién
(2012) st dung cung chi thi RAPD nay trén cac
giéng cam ngot ctia An Do cho thdy, s6 tdng s6

bang san ph4m hinh thanh dao dong tii 4 - 8, ty 1¢
bang da hinh dao dong tii 0% dén 66,66%. Trong
nghién ctu trén 12 giong cam ngot khac nhau lai
cho s6 bang dao dong tii 5 - 12 va ty 1¢ bang da hinh
dao dong tii 33,33% dén 100% (Sankar et al., 2014).
Vit Van Hiéu va cong tac vién (2015) st dung cac chi
thi ISSR-T1, T2 va T3 phan tich da dang di truyén
cdc mau giéng cam sanh tai Ha Giang lai cho tong
s6 DNA thu dugc la 286 bang trong téng s6 20 mau
cam phén tich (trung binh la 14 bang/mau). Nhu
vay, c6 thé thdy rang, st dung ciing bo chi thi DNA
trén cdc mau cam quyt khdc nhau déu thé hién tinh
da hinh cao.

—————Qs
—— }» Cum 1

Nhom I 1A2

a6

2 L Cum 2

w3 —Cum 3

Nhém I

o i) )

Hinh 3. So d6 hinh cdy vé méi quan hé di truyén cua 32 méu giéng cam quyt nghién ctiu
(coefficient: hé s6 tuong dong di truyén)
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So do hinh céy cho thdy, quan hé di truyén dugc
phéan thanh 2 nhém chinh (nhém I va nhém II),
mau cam sanh B6 Ha thudéc nhém I cum 6, nhém
cam sanh Ham Yén va Tuyén Quang thudc nhom
ITcum3vad4.

Tu két qua phan tich da hinh st dung cac 10
chi thi phan tit RADP va 3 chi thi phén tt ISSR, st
dung phdn mém NTSYSpc 2.1 dé xay dung so do
hinh cay phan nhém di truyén va khoang cach di
truyén, so d6 hinh cay thé hién cic nhom di truyén
ctia 32 mau cam, quyt dugc thé hién trong hinh 3.
So d6 mo ta quan hé di truyén ctia 32 mau gidng
cam quyt tai hinh 3 cho thdy, hé s6 tuong dong di
truyén gitia cac mau cam nghién ctu dao dong
trong khodng ti 0,64 - 1,00; chting t6 rang cdc mau
cam ¢6 sy da hinh cao vé mat di truyén. 32 mau
nghién ctiu dugc chia lam 2 nhém chinh la nhém I
va nhom II. Nhom II: La mau cay chdp (CH), mau
nay ndm riéng biét so v6i cac mau con lai. Khodng
cach di truyén v6i nhéom I 1a 0,36. Nhom I: gom
31 mau dugc chia lam 2 nhém phu: Nhém phu IA
va nhom phu IB. Nhom phu IA gom 23 mau cam,
quyt dugc chia tiép thanh 2 cum IAI-1 va IA1-2
c6 su sai khac di truyén 1a 0,26 (hé s6 tuong dong
di truyén ctia 2 cum la 0,74). Cum [A1-1 bao gom
cum 1 va cum 2. Trong cum 1 ¢6 3 gidng quyt gom
QS, QO va QN va cum 2 gom 6 mau cam C36, CS,
V2, V2-1, CP va NA. Mau V2 va V2-1 ¢6 hé s6 di
truyén 1a 1,0 chiing té 2 mau nay tuong dong 100%.
Mau cam C36 va cam sanh CS c6 hé s6 tuong dong
di truyén la 0,93. Mau cam CP, NA c6 hé s6 tuong
dong di truyén 1a 0,88. Toan b 11 mau cam sanh
Ham Yén va 1 mau cam sanh Ha Giang ndm trong
cum 3 va cum 1 thuéc cum IA1-2. Cum IA2 gém 2
mau cam chin sém BH va cam ru6t do (Cr) vdi hé
s6 tuong dong di truyén ctia 2 mau nay la 0,85. Day
la mau cam khong hat hodc it hat. Nhém phu IB:
bao gom 8 mau cam dugc chia thanh 2 cum (cum
IB1 va cum IB2) ¢6 su sai khac di truyén la 0,27 (hé
s0 tuong dong di truyén ctia 2 nhém phu 1a 0,73).
Cum IB1 dugc chia thanh 2 cum IB1-1 va IB1-2
gdém c6 7 mau, trong d6 4 cam sanh B6 Ha CS1,
CS2 va CS4, CS5 thudc mot cum riéng (cum 6) va
3 mau gom cam chanh B6 Ha CBH, cam Vinh CV,
cam chanh CC thudc cum 7. Trong cum 6, hai mau
cam sanh B6 Ha CS1 va CS2 va 2 mau cam CV va
CC c6 hé s6 tuong dong di truyén la 0,90, mau cam
sanh B6 Ha CS5 c6 hé s6 tuong dong véi 2 mau
CS1 va CS21a0,84. Mau cam chanh B6 Ha CBH c6
hé s6 tuong dong di truyén v6i mau cam Vinh CV

va cam chanh CC 14 0,83. Cum IB2 chi ¢6 1 mau
duy nhat la cam Canh C2.

Tu két qua trén cho thdy, cam sanh B6 Ha va
cam sanh Ham Yén, cam sanh Ha Giang thudc 2
nhém phat sinh khéc nhau véi hé s6 tuong dong
di truyén la 0,75. Trong nghién ctu danh gia da
dang di truyén ctia 36 mau giéng cam dia phuong
Viét Nam bang chi thi SSR ctia Lé Thi Thu Trang
va cong tac vién (2021) ciing da xac dinh dugc cam
sanh B6 Ha la phan nhom tach riéng véi so véi cac
gidng cam con lai ctia Viét Nam.

IV.KET LUAN

Toéng s6 32 mau giong cam quyt nghién ctu cd
su da hinh cao vé mit di truyén va dugc chia thanh
2 nhém chinh gébm: nhém I va nhém II. Nhom
IT gobm 4 nhém phu 1A1, 1A2, 1B1 va 1B2. Trong
do, cam sanh B6 Ha nhom phu phat sinh riéng
khéac biét v6i cam sanh Ham Yén va cam sanh Ha
Giang. Nhom phu phat sinh cam sanh B6 Ha cé
su sai khac di truyén v6i nhom phu phat sinh cam
sanh Ham Yén va cam sanh Ha Giangla 0,25 (hé s6
tuong dong di truyén ctia 2 nhém phu la 0,75). Két
qua nghién ctiu la co s¢ khoa hoc phuc vu bao ton
va phat trién giéng cam sanh B6 Ha khu vuc mién
ndi phia Bac Viét Nam.
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Identification of genetic dissimilarity between ”Bo Ha” orange variety
and other citrus varieties in Northern Vietnam
Nguyen Tien Dung, Tong Hoang Huyen, Nguyen Vin Duy,
La Van Hien, Bui Tri Thuc Khoang Lu Pha,
Bui Quang Dang, Ngo Xuan Binh
Abstract

Ten RAPD and 3 ISSR markers were used to analyze the genetic diversity of 32 citrus accessions collected in Northern
Vietnam, including 04 accessions of Bo Ha king mandarin. The analysis results showed that the citrus cultivars with
high genetic polymorphism and were divided into 2 main groups: group I and II, in which group II consisted of 4
subgroups IA1, 1A2, 1B1 and 1B2. Bo Ha king mandarin belongs to a subgroup that arises separately from Ham Yen
and Bo Ha king mandarin. Genetic dissimilarity coefficient between the subgroup of Bo Ha king mandarin and the
subgroups of Ham Yen and Bo Ha king mandarin is 0.25 (genetic similarity coefficient is 0.75). The study results
showed that Bo Ha king mandarin variety has a phylogenetic origin and different genetic characteristics compared
to Ham Yen king mandarin and Bo Ha king mandarin and other citrus cultivar, which is a scientific basis for crop
restructuring and development of Bo Ha king mandarin cultivar in Northern mountainous region of Vietnam.

Keywords: Bo Ha king mandarin variety, RAPD, ISSR, genetic diversity
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KET QUA PANH GIA MOT SO DONG/GIONG LUA GAO MAU
TAI TINH NAM PINH

Nguyén Thi Hoa', Pham Hung Cuong',
Tran Vian Quang?, Hoang Thi Nga'
TOM TAT

Nghién ctiu tién hanh danh gia cac tinh trang hinh thai nong hoc va chat lugng ctia 10 dong/giong la gao
mau. Thi nghiém dugc bé tri theo khéi hoan toan ngau nhién (RCBD) v6i 3 1an nhéc tai xa Hai Dudng, huyén
Hai Héu, tinh Nam Dinh. Két qua da tuyén chon dugc dong lua NCT.30 (ky hiéu 151) va giéng Cadm Tuyén (ky
hiéu 444) dap ting cac muc tiéu dé ra. Dong NCT.30 c6 thoi gian sinh truéng (TGST) 123 ngay & vu Xuén va
109 ngay & vu Mua, nang sudt thuc thu (NSTT) & vu Xuén la 45,11 ta/ha, vu Mua la 44,24 ta/ha. Khéi lugng
1.000 hat 27,5g, ham lugng protein 10,1%, amylose 7,3%, d6 bén thé gel 86 mm, anthocyanin 360mg/100 g.
Giéng C&m Tuyén c6 TGST 130 ngay trong vu Xuan va 110 ngay trong vu Muia, NSTT & vu Xuédn 1a 43,77 ta/ha,
vu Mua 1a 41,28 ta/ha. Khéi lugng 1.000 hat 1a 22,5 g, ham lugng protein 9,0%, amylose 8,6%, do bén thé gel
76 mm, anthocyanin 280 mg/100 g. Cac dong/giéng dugc chon déu dat ty 1é gao nguyén cao (80%), mau sic

gao lat den, c6 nhiét d6 hoa ho trung binh thap, chit lugng com mém ngon, thom.

Tu khoa: Lua gao mau, ddnh gid, ning sudt, chit lugng

! Trung tdm Tai nguyén thyuc vat;
2Hoc vién Nong nghiép Viét Nam
* Tac gia lién h¢: E-mail: nguyenhoa.hd87@gmail.com
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