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Genetic diversity of pomelo varieties in the Mekong Delta based
on DNA barcode and ISSR markers
Do Tan Khang, Tram Thi Thanh Tien, Tran Gia Huy,
Nguyen Van Ay, Tran Thanh Men
Abstract
Pomelo varieties in the Mekong Delta were examined by sequencing of three DNA barcode regions, including ITS,
ycflb, psbK-psbl in combination with genetic diversity analysis by ISSR markers. The results indicated that the
pomelo varieties in the study were similar in term of genetic diversity based on analyzing the sequences of ITS, ycfIb
and psbK. The two ISSRK2 and ISSRK22 markers had amplified 19 DNA bands, including 11 polymorphic bands
accounting for 57.89% and 8 monomorphic bands for 42.11%, respectively. The marker ISSRK2 could distinguish Da
xanh from Nam Roi and Ruby pomelo varieties. Genetic similarity between Duong Trang and Thanh Kieu pomelo
varieties was 0.95. Therefore, based on the ISSR markers K2 and K22 the polymorphisms of pomelo varieties were
observed. The finding showed the potential of ISSR markers in analyzing genetic diversity of pomelo and could be
used in pomelo breeding.
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PHAN TICH DI TRUYEN MOT SO TINH TRANG CHAT LUQNG
CUA GIONG DUA CHUOT PIA PHUONG DUONG THANH
Nguyén Truong Giang', Vi Vian Khué',
Ly Nt Cdm Duyén', Lé Dtic Ding'

TOM TAT

O Viét Nam dua chuét c6 lich st trong trot tii lau doi. Nhiéu giéng dua chuét dia phuong dugc gieo trong va gid
giong tli bao doi nay mang nhiéu dic diém quy. Tai Binh Pinh hién con gieo trong giéng dua chudt thom. D€ st
dung nguon gen thom phuc vu nghién ctiu chon tao giéng dua chudt c6 huong vi clia cac gioéng dia phuong, khac
phuc nhugc diém vi ding & qua thi cin phai hiéu rd ban chit di truyén cta cic tinh trang trén. Hai dong b me
mang cdp tinh trang tuong phan nhau: Dong thom c6 14 mdm déng (Duong Thanh) va dong khong thom véild mam
khong ding (S20), dugc sti dung lam vat liéu tao ra cac thé h¢ F, F,, BC,. Két qua phén tich di truyén dua trén kiém
dinh Chi-binh phuong (x*) cho thdy, mti thom & cé 14 va qua ctia giong dua chuét dia phuong Duong Thanh do mot
gen ldn quy dinh. Vi ddng 14 mam phén ly theo quy luét tréi hoan toan do 1 gen quy dinh. Tinh trang vi ddng 14 mam
va mui thom & qud ctia giong dua chudt dia phuong Duong Thanh di truyén doc lap véi nhau.

Tu khéa: Di truyén, dua chudt, mui thom, vi dang 14 mam

'Vién Khoa hoc Ky thuat Nong nghiép Duyén hai Nam Trung bo
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1. DAT VAN PE

O Viét Nam dua chudt 6 lich st trong trot tu
lau d6i. Khu vic mién nui phia Bic Viét Nam 1a noi
phat sinh cay dua chu¢t (Nguyén Van Hién, 2000),
hién van dang ton tai loai hoang dai (C. hardwickii)
dugc coi 1a t6 tién ctia dua chudt trong. Nhiéu gidng
dua chuét dia phuong dugc gieo trong va giti giong
tt bao doi nay nhu dua chu¢t ban dia cta dan toc
H’Mong (dua chuot HMéng), dua Man ctia dan toc
Dao, dua Tay, dua Nung... Tai Binh Dinh hién con
gieo trong giong dua chudt thom. Giéng dua chudt
dia phuong nay c6 déc tinh thich nghi cao, kha nang
sinh trudng phat trién va chong chiu sau bénh hai
tot, ddc biét qua c6 mui thom va huong vi déc trung.
Nhung do nédng sudt thap, kha ndng bdo quan kém,
qua thuodng bi ddng khi diéu kién canh tic khong
thuan lgi nén dién tich trong giong dac san dia
phuong nay cling dan thu hep.

Chi tiéu quan trong nhat cua chat lugng qua
dua chu¢t la khong c6 vi ding. Chit gay diang
Cucurbitacin dugc tim thdy & hau hét cac cay thudc
ho bau bi (Cucurbitaceae). Do ding ctia dua chudt
phu thudc vao dac diém di truyén cta gidng cing
nhu diéu kién trong trot (Yasutaka and Hideyuki,
2003; Bienz and Thornton, 1989). Két qua nghién
ctiu cia Andeweg va Bruyn (1959) cho thdy, vi dang
do gen trdi Bi (Bitter) kiém sodt, khi c6 mit gen bi
14 va qua dua chudt khong cé vi dang ké ca khi diéu
kién bat thuan.

Maic du dua chudt la moét loai cay trong quan
trong, nhung gen quy dinh mui thom trong dua
chudtla khd hiém gap. La va qua ctia dua chudt c6 thé
c6 huong thom cua dta dai (Pandanus amaryllifolius
L.), hodc huong nép (Oryza sativa L.), hay mui thom
cua d4u nanh (Glycine max (L.) Merr.) va doi khi gap
ca giong ¢ mui huong cta ciy cao luong (Sorghum
bicolor (L.) Moench). Mui huong trén la do su két
hop gitia cdc hgp chit hoa hoc dé bay hoi 2-acetyl-1-
pyrroline (2AP). Khi nghién ctiu di truyén ctia giong
dua chuét thom PKT ctia Thai Lan, Pramnoi va cong
tac vién (2013) da di dén két ludn rang tinh trang
mui thom cua giong dua chudt trén do mot gen lan
qui dinh va dé xuét ky hiéu la fgr.

Mui thom & céy trong 1a dic diém dic biét va co
gia tri 16n. Vi thé viéc tao ra cac giong thom chat
lugng la mdt muc tiéu chinh trong cac chuong trinh
chon tao gidng. P& st dung ngudn gen thom phucvu
nghién ctiu chon tao cac giong dua chudt cé huong
vi clia céc giéng dia phuong, khac phuc nhuge diém
vi ddng & qua thi can phai hiéu rd ban chat di truyén
cta cac tinh trang trén. Xudt phat ti thuc té trén,

ching toi tién hanh nghién ctu di truyén huong
thom va vi dang trén giéng dua chudt dia phuong dé
lam co s6 cho lai tao gidng dua chudt chit lugng cao.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Vit liéu phuc vu cho nghién ctu di truyén tinh
trang mui thom va vi ddng cta giéng dua chudt
dia phuong bao gém: Giong dua chuét thom dia
phuong Duong Thanh (thu th4p tai thon Duong
Thanh - Phuéc Thiang - Tuy Phu6c - Binh Dinh)
c6 14 mam dang, dong dua chudt thudn S20 khong
c6 mui thom va 14 mdm khong dang, t6 hop lai F,
(Y Duong Thanh x & $20), quén thé F, (Duong Thanh
x $20)1, BC, @ (Duong Thanh x $20) x & Duong
Thanh. Giéng dua chu¢t thom dia phuong Duong
Thanh dugc lam thudn bang tu thu bat budc trong
3 vu lién tiép tridc khi lai tao hat F .

2.2. Phuong phap nghién ctiu

Thi nghiém dugc b6 tri tudn ty khong nhic lai.
Khoang cach trong: Hang cach hang 75 cm, cay cach
cdy 40 cm.

0] cdy dua chudt, vi dang thé hién ro nhit & 14
mam, c6 phan yéu hon & cac b phan khac. Do d6,
viéc danh gia cay khong c6 vi ding dugc thuc hién
theo phuong phap cam quan trén cac la mam.

Phuong phdp danh gia mui thom: Lay 2 g la
(qud) tuci ngoai rudng (tai thoi diém 30, 50 ngay
sau trong) cla tliing cay. Cat nho tiing mau 14 (qud)
thanh nhiing doan dai 5 mm, cho vao 6ng nghiém,
ngam véi 10 mL dung dich KOH 1,7%. DBay kin 6ng
nghiém béing gidy nhom d€ & nhiét d6 phong trong
vong 15 phut. Sau dé ddnh gid mui thom béng cam
quan (Pramnoi et al., 2013).

Phuong phap xt ly s6 liéu: Xt ly thong ké bang
phan mém Excel 5.0.

Dbanh gia ty 1¢ phan ly céc tinh trang bang phuong
phap Chi-binh phuong (x?) ctia Pearson (1900).

2.3. Thoi gian va dia diém nghién ciu

Céc cd thé cua cac dong bé me, F, F, va BC,
dugc trong, danh gia trong vu Déng Xuan ndm 2017
- 2018 trong diéu kién nha ludi thudc Vién KHKT
Nong nghiép Duyén hai Nam Trung bo.

III. KET QUA VA THAO LUAN

3.1. Phan tich di truyén tinh trang vi ding 14 mam
cua giong dua chuét dia phuong Duong Thanh

Ty 1¢ phén ly theo tinh trang vi ddng la mam cta
cac quan thé F , F, va BC, dugc trinh bay tai bang 1.
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Khi lai giéng dua chudt c6 14 madm dang véi dong bé
6 14 mam khong dang cho két qua toan bo con lai
F, v6ila mdm dang. Két qua lai héi giao gitia F, v6i

giong mang la mam dang thu dugc quan thé BC, c6
14 mam ding. Nhu vay vi ddng 14 mam la do gen tréi
quy dinh.

Bang 1. Phan tich phén ly tinh trang vi ddng 14 mam cta cic quin thé dua chudt

. Su phénly theovi = Tylé phanly
. . . 86 cay ding 14 mam ly thuyét
TT Bo6 (me)/Quan thé phén Ko Y X P
tich 5 ong ang:
bang dang Khong dang
1 Duong Thanh 9 9 0 1:0 - -
2 S20 9 0 9 0:1 - -
3 F, (Duong Thanh x S20) 9 9 0 1:0 - -
4 F, (Duong Thanh x $20) 410 304 106 3:1 0,16 0,5<P<0,7
5 BC, (Duang‘Thanh x S20) 18 18 0 1:0 i i
x Duong Thanh

Quan thé F, thu dugc sau khi tu thu phan cay
F, cho két qua phén ly nhu sau: 304 céy c6 ld mam
dang: 106 cay c6 14 mam khong dang (Ty 1é phéan ly
2,87 dang: 1 khong déng) tuong duong véi ty 1é phan
ly ly thuyét 1a 3 ding : 1 khong déng. V6i bac tu do
df =1, tri s6 x* thuc t€ tinh dugcla 0,16 v6i mtic xac
suat sai lam 14 0,5 < P < 0,7 nho hon nhiéu so véi tri
$6 X, s tra bangla 3,84. Vi vdy gid thuyét dua ra hoan
toan dugc chdp nhan. Diéu nay c6 nghia, vi dang la
mam § giéng dua chu¢t dia phuong Duong Thanh
do 1 gen tréi quy dinh.

3.2. Phén tich di truyén tinh trang mui thom cta
giong dua chuét dia phuong Duong Thanh

La va qua cna giong dua chu¢t dia phuong
Duong Thanh déu c¢6 mui thom, trong khi d6 1a va
qua cua dong dua chu¢t S20 khong c6 mui thom.
Khi lai giong dua chu¢t dia phuong ¢ mui thom véi
dong S20 khong ¢6 mui thom 6 14 va qua thu dugc
100% cay F, khong c6 mui thom & cd 14 va qud,
chiing to gen quy dinh mui thom 1a gen lan.

Bang 2. Phén tich phén ly tinh trang mui thom & 14 va qua ctia cic quén thé dua chudt

Su pha,n lyA Su pha,n lyA Ty I¢ phan ly
S6cay  theomiic do theo mic do ¥ thuvét
TT Quan thé phan thom 61a thom & qua vy % P
tich Khéng Khong Thom :
Thom thom Thom thom | Khéng thom
1 Duong Thanh 9 9 0 9 0 1:0 - -
2 S20 9 0 9 0 9 0:1 - -
F (Duong
3 ! 9 0 9 0 9 0:1 - -
Thanh x S20)
4  Fo(Duong 40 92 318 92 318 1:3 1,55  0,1<P<05
Thanh x S20) ' ’ ’ ’
BC, (Duong
5 Thanh x S20) x 18 7 11 7 11 1:1 0,94 0,5<P<0,7
Duong Thanh

Tu két qua 6 bang 2 cho thay, cay c6 mui thom
6 la déu cho qué c6 mui thom. Phan tich ty I¢ phan
ly tinh trang mti thom cta 14 va qué dua chu¢t cho
thdy, quan thé F, phan ly véi ty 1¢ 92 thom : 318
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khong thom (1 : 3,5). Gid tri x* tinh todn dugc bang
1,55 tuong ung voi xdc sudt sai s6 0,1 < P < 0,5, nho
hon nhiéu gid tri x*)  tra bang (df = 1, x*= 3,84). Do
vay gia thuyét dua ra hoan toan phu hgp. Mui thom
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G ca la va quad cua giong dua chu¢t dia phuong
Duong Thanh do mot gen ldn quy dinh va di truyén
theo dinh luit Mendel trong lai don.

Gia dinh v€ kiéu di truyén mui thom & quén thé
F, dugc xdc nhan bang phép lai héi giao. Ty 1é phan ly
1:1 & phép lai hoi giao (Backcross) ctia F| v6i giong
dua chu¢t thom dia phuong mét ldn niia khang
dinh tinh trang mui thom trén ciy dua chuét la tinh
trang ldn.

3.3. Phan tich tuong tac gen gitia tinh trang vi
ding 14 mam va mui thom & qua cua giong dua
chudt thom dia phuong Duong Thanh

Khi lai dong dua chudt b6 ¢ 14 mam khéng dang,
qua khong thom vé6i dong me mang cdp tinh trang
tuong phan 1314 mam ding, qua thom thu dugc toan
bd con lai mang ddc diém 14 mam ding, qua khong

thom. Phan tich ty 1é phén ly ki€u hinh ctia 410 cd
thé F, thu dugc 4 nhom ki€u hinh c6 ty 1¢ phan
ly thuc té€ 1a 233 Qué khong thom, 14 mam ding:
85 Qua khéng thom, 14 mam khong ding : 71 Qua
thom, 14 mdm dang : 21 Qué thom, 14 mam khong
dang (11,1 : 4 : 3,4 : 1) (Bang 3). Gia thuyét ring
tinh trang mui thom va vi ddng 14 mam phén ly doc
lap, ty 16 9 : 3 : 3 : 1. Tri s6 x* tinh toan dugc 1a 2,31
nho hon nhiéu lan so vdi tri s6 ¥* tra bang (df = 3,
Xoos= 7-82). Do d6 gid thuyét dugc chdp nhan. Nhu
vy tinh trang vi ddng 14 mam va mui thom & qua ctia
giong dua chuét dia phuong Duong Thanh di truyén
doc lap v6i nhau. Trong d6 vi ddng 14 mam do mot
gen troi quy dinh va mui thom do mdt gen lan quy
dinh. Két qua nghién ctiu nay hoan toan phu hgp
VGi cac cong bd trude day clia cac tac gid Andeweg
va Bruyn (1959), Pramnoi va cong tac vién (2013).

Bang 3. Phan tich tuong téc gen gitia vi ddng la mam va mui thom ctia qué dua chuét

Quan thé F,
Qud khong thom Qud thom Tylé¢ phanly = Tylé phanly N p
Ldmdm = Ldmdm | Ldmdm | Ld mdm thyc té Iy thuyét X
dang  khongddng — dang | khong dang
233 85 71 21 11,1:4:34:1 9:3:3:1 2,31 0,5<P<0,7
IV. KET LUAN VA PE NGHI TAI LIEU THAM KHAO

4.1. Két luan

Mui thom & ca 14 va qua ctia gidng dua chudét dia
phuong Duong Thanh do mét gen lan quy dinh va
di truyén theo dinh luat Mendel trong lai don. Vi
dang 14 mam phan ly theo quy luét trdi hoan toan do
mot gen quy dinh. Tinh trang vi ddng 14 mam va mui
thom & qua cta giéng dua chudt dia phuong Duong
Thanh di truyén doc 1ap v6i nhau, ty1€9:3:3: 1.
4.2. D€ nghi

Stt dung nguodn gen thom tu giong dua chudt dia
phuong Duong Thanh lam vét liéu chon tao giéng
dua chudt thom chat lugng cao.

Trong chon giong dua chudt theo dinh hudng
chét lugng qua khong déng cin st dung céc giong
dua chuét ¢ 14 mam khong dang lam ngudn vat liéu
lai tao. Ngoai ra d€ giam vi dang ctia qua dua chudt
c6 thé dp dung cdc bién phap ky thuat canh tac nhu:
Quan ly nhiét do canh tac; Tudi nudc dam bao do
dm d4t thich hgp (85 - 95%), tranh tinh trang thiéu
nudc; Bon phan can déi gidp céy sinh trudng phat
trién khoe manh.
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Genetic analysis of qualitative traits of local cucumber cultivar Duong Thanh
Nguyen Truong Giang, Vu Van Khue

Ly Nu Cam Duyen, Le Duc Dung
Abstract

In Vietnam, cucumber has a long history of cultivation. Many local cultivars of cucumbers with valuable traits
have been cultivated and preserved for generations. In Binh Dinh province, fragrant cucumber cultivars are still
cultivated. In order to use fragrant genetic resources for breeding of cucumber varieties, which retains fragrant
trait and eliminates the bitterness in the fruits of the local cultivars, it is necessary to understand the inheritance of
the above traits. Two parental lines with contrasting traits: Fragrant and bitter cotyledon line (Duong Thanh) and
non-fragrant and non-bitter cotyledon line (S20), were used as materials to examine the segregation ratios of the
F, F, and BC, progeny. The results of genetic analysis based on Chi-squared test (x*) showed that the fragrance in
both leaves and fruits of local cucumber Duong Thanh cultivar is controlled by a recessive gene. The bitterness in
cotyledons is a dominant trait controlled by a single gene. The bitterness in cotyledons and the fragrance of the local
cucumber Duong Thanh cultivar are inherited independently.

Keywords: Bitterness of cotyledons, cucumber, fragrance, genetics

Ngay nhan bai: 11/3/2020
Ngay phan bién: 22/4/2020

Ngudi phan bién: TS. T6 Thi Thu Ha
Ngay duyét dang: 02/5/2020

PHAN TICH DU LIEU CUA PROTEIN GIAU METHIONINE
THONG QUA SANG LQOC HE PROTEIN CUA SAN
Chu Dtic Ha!, Nguyén Ha My?, Nguyén Chi Thanh?, Pham Thi Dung?,
Nguyén Qudc Trung’, Pham Phuong Thu?, Lé Thi Ngoc Quynh?,
Ha Thi Quyén!, Lé Thi Hién!, La Viét Hong?

TOM TAT

Trong nghién ctiu nay, thong tin v€ nhém protein giau Methionine (Methionine-rich protein, MRP) da dugc tim
hiéu mot cdch ddy du trén cay sin (Manihot esculenta) bing cac cong cu tin sinh hoc. Két qua da xac dinh dugc téng
s6 155 MRP, véi tiéu chi kich thudc = 95 axit amin va ham lugng Met > 6%. Trong do, 52 (trén téng s6 155) MRP
chua dugc chu gidi chiic nang & san. Phan tich cho thdy cdc MRP chua r6 chtic ning c6 dic tinh ly héa da dang. Du
dodn vi tri phin b6 néi bao da chi ra ring cac MRP c6 thé nam & luc lap, ty thé va hé théng bao goi. Pang chu y, cac
gen md héa MRP chua rd chiic ning cé bi€u hién khac nhau trén cic co quan chinh trén ciy san. Két qua ctia nghién
ctiu nay da cung cép nhiing dan liéu quan trong cho viéc tim hiéu co ché dap ting bt lgi phi sinh hoc ctia cay san.

Tu khoa: Céy sdn (Manihot esculenta), protein giau Methionine, déc tinh ly héa, tin sinh hoc

1. PAT VAN BE

Cac diéu kién bt thuin, nhu bt lgi vé nguén
nuéc, bét 1gi vé€ nhiét do va nhiém kim loai ning,
dugc xem la yéu t6 gay tac dong 16n dén sinh trudng
va phat trién cua cdy trong. Cu thé, bat lgi phi sinh
hoc gay ra réi loan cic qud trinh sinh ly, dién hinh
nhu kim ham khé nang ndy mam, giam quang hop,
khién cay trong cham phat trién va gay thiét hai
khoang 50% nédng suat. Nhom yéu t6 bét lgi phi sinh
hoc nay dugc ghi nhan 1a nguyén nhan chinh gay

nguy hai cho san xudt nong nghiép bén viing va de
doa tinh hinh an ninh luong thuc & Viét Nam.

0] cdp do té bao, tac dong ctia bat lgi phi sinh
hoc lam gia tang qua muc cac dang Oxi phan tng
(reactive oxygen species, ROS) trong té€ bao (Huang
et al., 2019). Su du thtia ctia g6c ROS ¢6 thé tao ra
nhiing bién ddi trén phan tu cta protein, dic biét la
oxi hoa goc Methionine (Met) cdu tric (Kim et al.,
2014). Céc protein giau Met (Methionine-rich protein,
MRP) dugc xem la mot trong nhiing phéan ti man

'Khoa Cong nghé Nong nghiép, Dai hoc Cong nghé, Dai hoc Quéc gia Ha Noi
2Khoa Sinh - Ky thuat Nong nghiép, Dai hoc Su pham Ha N¢i 2
*Khoa Cong nghé Sinh hoc, Hoc vién Néng nghiép Viét Nam; * B mon Cong nghé Sinh hoc, Dai hoc Thuy loi
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