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IV. KET LUAN VA DE NGHI

4.1. Két luan

- Céc giong 6t cay mdi cua Han Quoc duge danh
gia trong hai vu thu doéng 2018 va thu dong 2019
déu thé hién kha nang sinh trudng, phat trién phu
hop véi diéu kién sinh thai ving Gia Lam, Ha Noi,
cho nang sudt cao, chat lugng t6t. Pac biét thé hién
tinh chong chiu trén dong ruong kha véi mot so
bénh hai chinh trén cay 6t nhu héo rii, bénh dom
14 va bénh virus.

- V6i nhém 6t chi thién xac dinh dugc giong PBI
301 la giéng trién vong, kich thudc qua phu hgp véi
thi hiéu nguoi tiéu dung Viét Nam: qua nhé thon
dai, thdng, dat nang suét cao trong vu Thu Dong,
chdéng chiu bénh kha.

- V6i nhém chi dia xdc dinh dugc giong SP-04,
PR Sindaejang, 16-1392, 16-1393, Hukkeunwang la
cac giong sinh trudng khoe cho nang suét cao va kha
nang chong chiu mdt s6 bénh hai trén dong rudng.
Day la cac giong 6t dang qua to phtt hop véi thi hiéu

clia ngudi tiéu dung, trong dé c6 ngudi Han Qudc
nhu dn tuoi, salad, xao...
4.2. D€ nghi

Tht nghiém san xudt cho cac giong 6t trién vong
ctia Han Qudc tai cac ving trong 6t hang hoa cua
Viét Nam.
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Evaluation of new Korean hot pepper varieties in GiaLam, Hanoi
Hoang Minh Chau, Ngo Thi Hanh, Pham Thi Xuan, Un Jin Lee

Abstract

New Korean hot pepper varieties were evaluated in Autumn-winter 2018 and Autumn-winter 2019 crop seasons
by the Fruit and Vegetable Research Institute and some promising ones were selected. For the erect hot pepper
group, the promising variety PBI301 was identified to have medium fruit shape, high yield at 17.9 - 18.6 tons/ha,
while control variety Diamond had small fruit shape with the yield of 12.6 - 13.0 tons/ha. For the pendent hot
pepper group, varieties including SP404, PR Sindaejang, 16-1392, 16-1393, Hukkeunwang were considered as the
promising varieties. They had vigorous growth, beautiful fruit shape, high yield, high disease resistance and good
quality. Especially, SP 404 variety had the highest yield of 56.9 - 59.9 tons/ha, while hot chilli control variety had
23.4 - 25.56 tons/ha.
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PANH GIA PA DANG DI TRUYEN MOT SO GIONG QUYT
PIA PHUONG O VIET NAM BANG CHI THI SSR
Lé Thi Thu Trang', Dam Thi Thu Ha!, La Tuin Nghia',
Nguyén Manh Diép’, Vi Thi Thao Mi', Hoang Trong Canh'
TOM TAT
Nghién ctiu thiét 1ap tiéu ban ADN cta tdp doan 29 gidng quyt dia phuong, st dung 30 chi thi SSR dé nghién ctiu
da hinh gitia cac giéng quyt. Két qua cho théy t6ng s6 alen phat hién tai 30 locut la 93 alen khac nhau, trung binh
3,1 alen/locut. H¢ s6 thong tin da hinh ctia méi (PIC) cao nhét la 0,81, thdp nhatla 0,33, trung binh dat 0,55; va mtic

! Trung tdm Tai nguyén Thuc vat
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do tuong dong di truyén trong khoang tu 0,55 dén 0,89. Tai muc tuong dong di truyén 0,55, cac giéng quyt nghién
ctu chia lam 2 nhém: nhém I gébm 24 giéng c6 mic tuong dong di truyén ti 0,59 dén 0,89, Nhom II gom 5 giong
c6 mtc tuong dong di truyén tu 0,59 dén 0,78. Nghién ctiu da xac dinh dugc 5 chi thi cho nhan dang dic trung gébm
Ci07D10, CiBE1500, CiBE0105, CiBE0246, ACT09. Cac két qua thu dugc cé ¥ nghia trong cong tac nhan dang giong
phuc vu cong tac bao tén ciing nhu chon loc gidng quyt & Viét Nam.

T khoa: Quyt dia phuong, chi thi SSR, da dang di truyén, tiéu ban ADN

1. DAT VAN DE

Cay quyt (Citrus reticulata) 1a mot trong nhiing
loai ciy c6 mui dugc trong phé bién va mang lai
gia tri kinh t€ cao & Viét Nam. Trong nhiing nam
gan day, cay quyt dugc xem la mot trong nhiing doi
tugng tham gia tich cuc vao chuyén déi co ciu cay
trong, nhdt 1a tai cdc tinh mién nui phia Bac. Cac
giong quyt dugc trong tai Viét Nam khd da dang vé
dac diém hinh thai, sinh ly va chét lugng qua nho
vao sy da dang vé khi hiu, dia hinh phtic tap, va qua
trinh nhan giéng chu yéu ti hat, thu phan chéo .v.v.
Tuy nhién, hién nay, cac tap doan cay c6 mui méi chi
dugc thu thap, luu git va danh gid so bo, rat it két
qua nghién ctiu, danh gid, tu liéu héa mot cach hé
thong. Dac biét, nhiing dii liéu, thong tin phan tich &
mtuc do phan tl, mtc do gen, DNA barcoding, v.v...
clia cac nguon gen cay quyt dia phuong/ ban dia c6
y nghia khoa hoc va c6 vai tro thuc tién rat cao trong
viéc xac dinh nguodn gbc, phan loai, khai thac va bao
ton ngudn gen. Viéc phén loai vé phat sinh loai cay
c6 mui ndi chung va ciy quyt noi riéng rat phic tap,
dé nhim lan va gay nhiéu tranh cai do qua trinh lai
tao tu nhién gitia cac giong cung loai hodc khac loai,

tdn sO cao ctia dot bién chdi, lich st canh tac lau doi
va phan bd rong (Nicolosi E. et al., 2000).

Vi vay, v6i tinh cdp thiét cao va nhu cau thuc té
hién nay, chiing t6i da st dung chi thi SSR d€ nghién
ctiu danh gia da dang di truyén, nhan dang mot so6
giong quyt dia phuong cé nang suat, chat lugng &
Viét Nam. Ki thuat SSR da dugc ting dung rong rai
6 nhiéu nudc trén thé gisi, véi nhiéu doéi tugng cay
trong khac nhau. Dya vao ki thuat phan tu SSR,
nghién ctiu sé gitip phat hién chinh xdc sy khdc biét
ADN giiia cdc giong quyt, tii d6 ching minh sy da
dang cua hé gen cay quyt, tao co s& dii liéu phuc
vu cong tac bao ton, phat trién va ho trg chon tao
giong mai.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Hai muoi chin giong quyt dia phuong c6 nguon
gbc thu thap 6 Lang Son, Bac Kan, Ha Giang, Tuyén
Quang, Yén Bai, Phu Tho, Son La, Hué, Dong Thap
va Ha Noi; hién dang dugc luu giti & cac vudn trong
hé théng mang luéi bao ton cua Trung tam Tai
nguyén thuc vat (Bang 1).

Bang 1. Danh sach cac giong quyt dia phuong nghién ctiu

Ki hiéu N . . Ki hiéu e . .

TT miu Tén giong Noi thu thap T miu Tén giong Noi thu thap

1 Q1 Quyt dudng Doéng Thap 16 | Qlé6 Quyt Sa Dudng Ha Giang

2 Q2 Quyt Chiéng Co Son La 17 Q17 Quyt chum Ha Giang

3 Q3 Quyt hong Dong Thap 18 Q18 Quyt vang vo don  Yén Badi

4 Q4 Quyt Tich Giang Ha Néi 19 Q19 Quyt riing Ninh Binh

5 Q5 Quyt Huong Cén Hué 20 Q20 Quyt Chu Sa Bic Giang

6 Qo6 Quyt Trang Dinh Lang Son 21 Q21 Quyt vang Ha Giang

7 Q7 Quyt ltra Nghé An 22 Q22 Quyt voi Thanh Hoa

8 Q8 Quyt bong Khé Pha Tho 23 Q23 Quyt Ly Nhan Nghé An

9 Q9 Quyt Do Ngoc Hoi Tuyén Quang 24 Q24 Quyt Dai Hong Nghé An

10 Q10 Quyt chum Ha Giang 25 Q25 Quyt Nghia Lo Yén Bai

11 Ql1 Quyt hoi Ha Giang 26 | Q26 Quyt sen Ha Giang

12 | QI2 Quyt ngot Ha Giang | Ha Giang 27 1 Q27 Quyt khép Ha Tinh

13 | Q13 Quyt bop Ha Giang 28 | Q28 Quyt sap Can Tho

14 Q14 Quyt Bic Kan Bic Kan 29 Q29 Quyt gidy Quang Ninh
15 | Ql15 Quyt do Ha Giang
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Ba muoi chi thi SSR dugc dinh vi trén hé genome
cay c6 mui v6i thong tin vé trinh tu, kich thudc, nhiét
do gdn mai da cong bo trén NCBI dugc st dung dé
danh gia da dang di truyén cua 29 giong quyt.

2.2. Phuong phap nghién ciiu

- Tach chiét ADN t6ng s6: ADN t6ng s6 ctia cac
giong quyt nghién ctiu dugc tach chiét ti la non va
tinh sach theo phuong phap ctia Doyle va Doyle
(1990). Nong do6 ADN téng s6 dugc xac dinh trén
gel agarose 1% va mdy nanodrop Lite.

- Ky thuat PCR: Phan ting PCR véi moi SSR dugc
thuc hién véi thanh phan phan ing gém: 12,5 ul PCR
Master Mix 2X (Themor),1 pl méi xudi (10 pmol);
1 pl moéi nguge (10 pmol); 1 ul DNA (50 ng/ pl);
9,5 ul H,O khti ion. Diéu kién phan ting PCR nhu
sau: 95°C trong 5 phut; 35 chu ki gom: 94°C trong
1 phut, 55 - 60°C trong 30 gidy (tuy thudc vao Tm
ctia moi), 72°C trong 30 gidy; 72°C trong 7 phut, bao
quan 4°C

- Kiém tra san phdm PCR: San phdm PCR dugc
dién di trén gel polyacrylamide 8%, va phét hién
dudi tia UV bdng phuong phdp nhuém Ethidium
Bromide, kich thuéc san phdm PCR dugc so sanh
v6i thang ADN 50.

- Phan tich s0 liéu:

S6 liéu phén tich SSR dua vao két qua dién di san
phidm PCR va sy xudt hién bang SSR ctia céc giong
quyt déi véi tliing cap moi va duge quy udc s6 hoa:
s6 (1) xuat hién bang SSR, s6 (0) khong xuét hién
bang SSR.

CIBE0246

250bp

200bp [

150bp

Muc d¢ da dang cta locut dugc danh gia bang
hé s6 thong tin da hinh PIC (Polymorphism
information content) dugc tinh theo phuong phap
ctia Mohammadi va Prasanna (2003).

So do6 hinh cay va xac dinh khoang cach di
truyén ctia cac giong dugc thiét 1ap bang phan mém
NTSYSpc 2.11X theo phuong phap ctia Rohlf (2000).
2.3. Thei gian va dia di€ém nghién ctiu

- Thoi gian nghién ctiu: Nam 2018 - 20109.

- Dia diém nghién ctiu: Phong thi nghiém cong
nghé¢ sinh hoc, BO mon Da dang sinh hoc nong
nghiép, Trung tam Tai nguyén thuc véat - An Khanh,
Hoai biic, Ha Noi.

I1I. KET QUA VA THAO LUAN
3.1. Lap tiéu ban ADN cua cac giong quyt

Céc mau la non cua 29 gidng quyt dugc su
dung dé tach chiét ADN tdng s6, két qua tach chiét
thu dugc cic mau ADN t6ng s6 c6 do tinh sach
nam trong khoang 1,8 - 2,0 va n6ng d¢ kha cao tu
150 - 350 ng/pl, hoan toan dap ting dugc yéu cau cho
phan ting PCR.

Tong s6 30 tiéu ban ADN cua cac giong quyt &
cac locut SSR dugc thiét lap véi 93 alen, trung binh
3,1 alen/locut. C6 dén 9 chi thi cé mtuic da hinh cao
> 3 alen/locut ¢6 thé st dung céc chi thi nay nhu bo
chi thi phan t cho xac dinh giong quyt, trong do
locut CiBE2165 c6 s6 alen cao nhat 1a 6 alen, tiép
dén la 3 locut P1223, CiBE1500 va CiBE1098 cho
5alen va 5 locut AG14, CT02, CiBE1137, CiBE2016,
CiBE2227 cho 4 alen.

CIBE1500

Hinh 1. Anh tiéu ban ctia cic giéng quyt v6i méi CiBE0246 va CiBE1500
(Ghi chii: L50: thang ADN 50bp, QI- QI14: tudng ting vdi ki hiéu mau & bdng 1)

Két qua phén tich hinh anh dién di san phdm PCR
ctia cac giong quyt nghién ctiu véi 30 chi thi SSR trén
gel polyacrylamide 8% cho thdy cac bang ADN c6
kich thudc nim trong khoang tti 106 bp - 380 bp.
Tai méi locut, kich thudc cic alen thu dugc dao
dong trong khoang tti 5bp (CT21) - 50bp (CT02).
Tan s6 alen phd bién tai mdi locut dao dong tu
23,07 % dén 93,1 %. Két qua nay thap hon nhiéu so
v6i két qua nghién ctiu cua Kinley Dorji va Chinawat
Yapwattanaphun (2015) vé nghién ctiu da dang di

truyén trén tdp doan 50 mau giéng cam quyt cua
14 nuéc Chau A véi s6 alen trung binh dat 7,82.
Trong t6ng s6 30 locut nghién ctiu, ¢ 5 locut xudt
hién alen déic trung & 5 giong. Cac alen ddc trung da
phat hién sé giup nhan dang cac giong trén nho xuat
hién cac bang ADN c¢6 kich thuéc khac nhau nhu
quyt Duong (Q1) c6 thé dugc nhan dang bang chi thi
Ci07D10 véi bang ADN c6 kich thudce 185 bp, quyt
hong (Q3) dugc nhin dang bang chi thi CiBE1500
v6i bang ADN kich thuéc 250 bp, quyt Huong Céan
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(Q5) dugc nhan dang bang chi thi ACT09 véi bang  thude 160 bp, quyt vang vo don (Q18) dugc nhan
ADN kich thudc 165 bp, quyt Bop (Q13) dugc nhan  dang béng chi thi CiBE0246 véi bang ADN ¢6 kich
dang bang chi thi CiBE0105 vé6i bing ADN c6 kich  thudc 220 bp (Bang 2, Hinh 1).

Bang 2. Thong tin vé da dang di truyén tai cac locut SSR ctia giong quyt

, . N x Giong xuat hién
TT Locut SSR So alen Kallce }Illt(l::;(;c T;Egz?ézn alen dgeflc trung.vil Hé s6 PIC
kich thudc alen
1 AGl14 4 143 - 170 44,12 0,67
2 ACTO09 3 165 - 200 61,54 Q5 (165 bp) 0,49
3 CAC23 2 250 - 275 65,63 0,45
4 Ci01Co7 2 225 - 240 90,00 0,46
5 Ci02F07 2 175 - 185 53,19 0,50
6 Ci06A05b 3 190 - 220 61,76 0,54
7 Ci07B09 2 187 -193 64,29 0,46
8 Ci07C09 3 245 - 255 50,00 0,62
9 Ci07D10 3 150 - 185 71,88 Q1 (185 bp) 0,42
10 Ci07E06 2 210 - 225 93,10 0,33
11 Ci08A10 3 156 - 170 51,51 0,59
12 CTO02 4 125-175 37,14 0,70
13 CT21 2 135 - 140 58,62 0,49
14 GTO03 2 150 - 175 62,50 0,47
15 mCrCiR01D06a 2 235 - 245 66,67 0,44
16 mCrCIR06A02 3 225 - 235 51,72 0,62
17 mCrCIR06A03 2 210 - 230 57,78 0,49
18 NTCP9 2 273 - 280 56,25 0,49
19 P1223 5 200 - 240 33,33 0,76
20 CiBE0246 3 205 - 220 65,52 Q18 (220bp) 0,47
21 CiBEO105 3 153 -160 75,86 Q13 (160bp) 0,38
22 CiBE2165 6 260 - 294 24,07 0,81
23 CiBE1500 5 245 - 275 33,33 Q3 (250bp) 0,73
24 CiBE1098 5 106 - 125 35,56 0,75
25 CiBE1137 4 148 - 163 65,71 0,52
26 CiBE0890 3 260 - 275 65,52 0,51
27 CiBE1116 2 268 - 275 64,52 0,46
28 CiBE1168 3 360 - 380 66,67 0,50
29 CiBE2016 4 265 - 380 47,62 0,68
30 CiBE2227 4 140 - 155 32,61 0,74
Nhé nhdt 2 24,07 0,33
Lén nhdt 6 93,10 0,81
Trung binh 3,1 0,55
Tong s6 93

Ghi chii: PIC: Hé s6 da hinh.
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Hé s6 thong tin da hinh ctia moi (PIC) dugc coila
thudce do tinh da dang di truyén ctia cac alen & tling
locus SSR. Két qua phan tich s6 liéu & Bang 3 cho
thady, hé s6 PIC thu dugc tai 30 locut SSR nghién ctiu
dao dong tii 0,33 (Ci07E06) dén 0,81 (CiBE2165);
trung binh dat 0,55. 16 moi cho tinh da hinh cao
v6i gia tri PIC > 0,5 (chiém 53,33%) (bang 2). Theo
DeWoody va cong tac vién (1995), caic moi SSR ¢o
gia tri PIC 16n hon hodc bing 0,50 sé cho sy phin
biét cao vé ti 1é da hinh ctia cac méi dé. Nhu vay,
muc do da dang ctia cac alen 6 cac gidong quyt nghién
ctiu la kha cao, tuong duong véi nghién ctiu cua
Digvender Pal va cong tac vién (2013) va nghién ctiu
ctua Nguyén Phuong Thuy va cong tac vién (2019)
v6i hé s6 PIC trung binh 1 0,50.

3.2. Quan hé di truyén giiia cac giong quyt trong
tap doan

Quan hé di truyén gitia 29 mau giéng quyt véi
30 moi SSR dugc phan tich UPGMA bang phan
mém NTSYSpc2.1 tii d6 thiét lap dugc bang hé so
tuong dong di truyén va so do hinh ciy vé moéi quan
hé di truyén gitia cic mau giong quyt nghién ctu.

Dua vao so do hinh cay gitia cac giong quyt
nghién ctiu cho thdy mtic tuong dong di truyén ctua
ca nhom giong bién dong tii 0,55 dén 0,89, diéu nay
chiing t6 tap doan cac giong nghién ctiu rat da dang
(khdc biét di truyén gitia cac giong nghién ctiu kha
16n tit 11 - 45%). O muc tuong déng 0,55 thi 29 miu
giong quyt dugc phéan tach thanh 2 nhém (Hinh 2).
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Hinh 2. S¢ d6 hinh céy v€ méi quan hé di truyén ctia 29 giong quyt dya trén cac chi thi SSR

Nhém I gom 24 giong, tai mtc tuong dong 0,59
dugc phan tach thanh 2 phan nhém I-A (20 giong)
va I-B (4 giong). Phan nhanh I-A, gbm 20 giéng c6
mic tuong dong di truyén tii 0,60 dén 0,89, trong do
6 2 gidng c6 hé s6 tuong dong cao nhét 0,89 1a quyt
Chiéng co (Q2) va quyt Tich Giang (Q4), tiép dén 1a
giong quyt ngot Ha Giang (Q12) va quyt sen (Q26)
c6 hé s6 tuong dong di truyén la 0,88. Phan nhanh
I-B gom 4 giong Quyt hong (Q3), quyt do (Q15),
quyt Sa duong (Q16) va quyt chum (Q17) c¢é mtc
tuong dong di truyén ti 0,67 dén 0,79.

Nhom II gom 5 giong, trong d6 giong quyt Dai
Hong (Q24) nam tich riéng véi cic gidng con lai
tai muc tuong dong 0,59. Trong phan nhanh II-A,
giong quyt Bop (Q13) tach riéng véi 3 giong quyt
nghia 16 (Q25), quyt khép (Q27) va quyt gidy (Q29)
tai mtic tuong dong 0,62.

Két qua phan nhém duya vao khoang cach di
truyén da phéan tich c6 thé thdy, cic giéng quyt

nghién ctiu kha da dang, muic d6 da dang di truyén
ctia cic giong rat khic nhau. bay 1a co s& d€ phan
loai, xac dinh cac nhom uu thé lai, nhin dang cac
giong phuc vu cong tac bao ton, khai thac va chon
tao giong & Viét Nam.

IV. KET LUAN VA DE NGHI

4.1. Két luan

V6i 30 chi thi SSR st dung trong nghién ctiu da
dang di truyén 29 mau gidng quyt thu dugc 93 alen
khéc nhau, 9 chi thi ¢6 mtc da hinh cao >3 alen/
locut c6 thé st dung cac chi thi nay nhu bo chi thi
phan tt cho xac dinh giong quyt dia phuong. Hé s6
da hinh di truyén (PIC) dao dong tui 0,33 dén 0,81,
trung binh 1a 0,55.

MGéi quan hé di truyén ctia 29 giéng quyt tii cac
dia phuong khac nhau da xac dinh c6 mtic d¢ tuong
dong di truyén tii 0,55 dén 0,89. Tai mtic tuong dong
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di truyén 0,55, cac giong quyt nghién ctiu chia lam
2 nhom: nhom I gém 24 gidng c6 mic tuong dong
di truyén ti 0,59 dén 0,89, Nhém II gom 5 giong co
mtc tuong dong di truyén tu 0,59 dén 0,78.

Xdéc dinh dugc 5 chi thi ADN dic trung c6 thé
nhan dang dugc céc giong quyt gom Ci07D10 nhan
dang giong quyt Pudng, CiBE1500 nhan dang
giong quyt Hong, ACT09 nhdn dang gi6ng quyt
Huong Cén, CiBE0105 nhan dang giong quyt Bop,
CiBE0246 nhéin dang giong quyt vang vo don. Day
la thong tin hiiu ich cho cong tac bao ton va chon tao
giong quyt trong tuong lai.

4.2. Dé nghi

St dung két qua phén tich da dang di truyén gitia
cac giong quyt dia phuong nghién ctiu lam co s dé
lya chon t6 hgp lai ¢6 hiéu qua trong cong tac chon
tao giong mdi.

LOI CAM ON

Nghién ctiu nay dugc tu hién véi sy hd trg kinh
phi ctia dé tai: “Xay dung co s& di liéu nguon gen
va ma vach ADN (DNA barcode) cho cac loai cay
c6 mui (budi, cam, va quyt) ban dia/dia phuong cua
Viét Nam” thudc chuong trinh trong diém phat trién
va ting dung c6ng nghé sinh hoc trong linh viic néng
nghiép va phat trién néng thon dén nim 2020, B
Nong nghiép va PTNT. Nhém tdc gia xin tran trong
cam on.
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Genetic diversity of local tangerine (Citrus reticulata) varieties
in Vietnam using microsatellite markers

Abstract

Le Thi Thu Trang, Dam Thi Thu Ha, La Tuan Nghia,
Nguyen Manh Diep, Vu Thi Thao Mi, Hoang Trong Canh

DNA fingerprinting of 29 local tangerine (Citrus reticulata) varieties was investigated by 30 SSR markers. The results
revealed that the total number of alleles detected in 30 loci was 93 with an average of 3.1 alleles per locus. Polymorphic
information content (PIC) values varied from 0.33 to 0.81 with an average of 0.55; and genetic similarity coefficient
from 0.55 to 0.89. At a genetic similarity coefficient of 0.55, tangerine varieties were divided into two groups: group I
consisted of 24 tangerine varieties with genetic similarity coeflicient ranging from 0.59 from 0.89; group II consisted
of 5 tangerine varieties with genetic similarity coefficient ranging from 0.59 from 0.78. The research revealed 5 loci
have unique alleles consisted of Ci07D10, CiBE1500, CiBE0105, CiBE0246, ACT09. The results are useful and handy
for management of tangerine germplasm, tangerine variety identification and breeding programs.
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