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Evaluation of genetic diversity of Quang Nam rice varieties
based on grain quality and SSR markers
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Abstract

This research was conducted to evaluate genetic diversity of 80 local rice varieties in Quang Nam, Vietnam based on
grain quality and SSR marker. The results revealed that 61.3% of the accessions were Japonica; 18.7 % was identified
to have aroma; amylose content was ranged from 3.1% to 22%. A total of 15 rice varieties were chosen to be promising
based on aroma and amylose content characters. Evaluation of genetic diversity using 20 Simple Sequence Repeat
(SSR) markers showed that a total number of alleles was 120, average of 6.0 alleles per locus; 01 unique alleles at the
maker RM44 was revealed in the Ba ka chah variety. PIC values were varied from 0.49 to 0.86 with an average of
0.72. In addition, genetic similarity coeflicient of 80 examined rice varieties were ranged from 0.72 to 0.88. Cluster
analysis showed that varieties with aroma tend to be grouped into the cluster. This evaluation of grain quality and
genetic diversity will be of great help in providing information and materials for rice conservation and recombination
breeding program.
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NGHIEN CUU XAC PINH MOI TRUONG LUU GIU IN VITRO
NGUON GEN GUNG TAI NGAN HANG GEN CAY TRONG QUOC GIA
Lé Kha Tudng', Nguyén Thi Ha Phuong'

TOM TAT

Luu gili ngudn gen gting trong diéu kién déng rudng la phuong phép truyén théng dugc ap dung rong rai & nhiéu
nudc trén thé gidi ciing nhu & Viét Nam. Tuy nhién, phuong phap nay & nudc ta dang lam x6i mon nguoén gen do
su lay nhiém ctia mot s6 d6i tugng sau bénh hai, tit d6 lam suy thoai va mit mat ngudn gen ngay trén déng rudng.
Luu giti in vitro 1a phuong phap thich hgp dang dugc nhiéu quéc gia ép dung nham khic phuc nhiing han ché trén
day. bé thyc hién noi dung nay, Trung tdm Tai nguyén Thyc vét da tién hanh nghién ctiu xdc dinh moi trudng thich
hgp trong luu giii in vitro ngudn gen gidng gling G10 dai dién cho tip doan gling tai ngan hang gen cay tréong quéc
gia giai doan 2013 - 2015. Két qua cho thdy bd sung sucrose néng do 60 g/l va 30 g/l sucarose, 6 g/l agar, 100 mg/1
myo-inosotol trong moéi trudng MS véi pH= 5,6 - 5,8 ¢ nhiét dd 25°C da lam céy guing dat téc do sinh trudng chim
nhit vé cao ciy va s6 1a dong thoi dam bao chit lugng cay t6t nhat trong Iuu giti in vitro ngudn gen gling dai dién tai
Ngan hang gen cy trong Quéc gia.

T khoa: Bao tdn, gling, in vitro, moi trudng, sinh trudng chim

! Trung tdm Tai nguyén thyc vét
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1. DAT VAN PE

Guing (Zingiber officinales Roscoe.) 1a cay dugc
liéu truyén théng & vung nhiét déi véi thanh
phan sinh hoa cht yéu gom protein 5,08%, dau
3,72%, isoluble fibre 23,5%, soluble fibre 25,5%,
carbohydrate 38,35%, vitamin C 9,33%, chit tro
3,85% (Balachandran et al., 1990). Luu gifi, cung
cép, gi6i thiéu nguon gen ging cho coéng tac nhin
giéng va cai tién giong la muc tiéu quan trong cta
Ngan hang gen cay trong Qudc gia (Tran Thi Dinh
va Lé Kha Tuong, 2014). Giong gting trién vong G10
c6 nguodn goc Trung Qudc dang luu gii trong diéu
kién dong ruong thuong nhiém nhiéu déi tugng sau
bénh hai kho kiém sodt nén da va dang lam giam
chét lugng nguén gen. Bao ton in vitro ngudn gen
gling 14 phuong phép luu gif trong 6ng nghiém véi
modi truong nhiét do, anh sang va dinh dudng thich
hop, ddm béo nguén gen sinh trudng, phat trién
chdm nhung van giti nguyén dic diém di truyén
cua giong. Thuc hién muc tiéu nay, Trung tam Tai
nguyén thuc vat (PRC) da tién hanh nghién ctu ky
thuat luu giti in vitro nguon gen gling G10 trong giai
doan 2013 - 2015.

ILVAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

GoOm nhiing cay guing in vitro dugc nudi cay tu
giong gling G10 c6 stic sOng tot, chat lugng cao, sach
bénh, 14 xanh dam, thuc hién tai Phong nuéi ciy mo
- Trung tdm Tai nguyén thuc vat (PRC).

2.2. Phuong phap nghién ctiu

St dung ngudn vat liéu cay in vitro cao cay tti 9 - 10
cm, dung pank ldy mau ra khoi 6ng nghiém, loai bo
hoai tti, 14 gia aa, sau d6 cat mau thanh nhiing doan
than chda choi bén, cdy mau vao moi trudng nuodi
cdy MS b6 sung 30g/l sucarose, 6g/l agar, 100mg/1
myo-inosotol, pH = 5,6 - 5,8 va mdt s6 chat diéu tiét
sinh trudng. Xac dinh moi trudng thich hgp thong
qua cac thi nghiém nghién ctiu anh hudng ctia nhiét
dd va chét diéu tiét dén kha nang luu gitt nguoén gen
gting G10 & nhiét d6 20°C va 25°C véi 16 h chiéu
sang/ngay trong 8 tudn nhu sau:

- Thi nghiém 1: Nghién ctiu anh hudng ctia néng
do D-manitol dén kha nang phat trién cta cay in
vitro giong gling G10 & 2 nén nhiét d6 20°C va 25°C
vGoi 5 cong thic, duge bé tri theo khoi hoan toan
ngau nhién gém 4 14n nhic lai, 15 mau/ cong thic:
CT0:0 g/l, CT1: 10 g/I, CT2: 30 g/l, CT3: 60 g/l, CT4:
90 g/1.

- Thinghiém 2: Nghién ctiu anh hudng ctia ndng
d¢ axit abscisic dén kha ning phét trién cua céy in
vitro gidng gling G10 & 2 nén nhiét d6 20°C va 25°C
v6i 5 codng thic, duge b tri theo khéi hoan toan
ngau nhién gém 4 14n nhac lai, 15 mau/ cong thic:
CTO0: 0 mg/l, CT1: 0,5 mg/l, CT2: 1,0 mg/l, CT3: 2,0
mg/l, CT4: 3,0 mg/l.

- Thinghiém 3: Nghién ctiu anh hudng ctia néng
do sucrose dén kha ning phat trién cta céy in vitro
giéng gting G10 & 2 nén nhiét d6 20°C va 25°C véi
5 cong thiic dugc bo tri theo khdi hoan toan ngau
nhién gém 4 l4n nhac lai, 15 mau/ cong thic: CTO:
0 mg/l, CT1: 20 g/l, CT2: 30 g/, CT3: 60 g/l, CT4:
90 g/1.

Bang 1. Phan loai sinh truéng céy con
trong diéu kién luu giti in vitro, gidng gling G10

Nhiét ,‘?‘-’ Sinh truéng | Kém T1:ung Tot
luu giit binh
Caocay(cm) 0-1,0 | 1,1-80 28,0
20°C -
S6 14 0-1,0 1,1-5,0 >5,0
250 Caocay(cm) 0-8,0  81-10,0 =210,0
S6 14 0-4,0 | 4,1-5,0 >5,0

Moi truong thich hgp luu giti in vitro ngudn gen
gling dugc xac dinh doi véi cong thiic dong thoi dat
chiéu cao ciy va s6 1a thip nhat, chat lugng cay tét
nhat sau 8 tudn nuoi cdy theo phuong phép ctia PRC.

- Phuong phap xt ly s6 liéu: S6 liéu dugce xt ly
bang chuong trinh théng ké trong Excel va chuong
trinh IRRISTART 5.0

2.3. Thoi gian va dia diém nghién ciu

Céc ndi dung nghién ctiu dugc thyc hién trong
2 ndm, ti 12/2013 - 12/2015 tai Phong nudi cdy mo,
B6 moén Pa dang sinh hoc Nong nghiép, Trung tam
Tai nguyén thuc vat, Vién Khoa hoc Nong nghiép
Viét Nam - An Khénh, Hoai Dtic, Ha Noi.

11 KET QUA VA THAO LUAN

3.1. Nghién ciiu anh huéng cta cic néng do
D-manitol dén sinh truéng cta ciy con gidng
giing G10 trong luu giii in vitro

Manitol la déng phan cta sorbitol, mot trong
cac phan tt luu tri nang lugng va carbon c6 nhiéu
nhat trong ty nhién, dugc san xudt bai rat nhiéu cac
vi sinh vat, bao gom ca vi khudn, ndm men, nim,
tao, dia y va nhiéu loai thuc vat. Trong nudi cdy
in vitro, nguodn carbon giup mo va té€ bao thuc vat
tong hop cac chit hitu co dé té bao phén chia, tang
sinh khoi khong phai tii qua trinh quang hgp ma
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chinh la nguén carbon b sung vao mai trudng duéi
dang dudng (Collin and Edwords, 1988). Két qua
nghién ctu t6c d¢ sinh trudng ctia ciy gling trong
moi trudng c6 b6 sung D-manitol v6i 5 néng dd
tang dan: 0, 10, 30, 60, 90 g/l & nhiét d6 20 va 25°C
da cho théy chiéu cao céy, s 14 va chit lugng cay co
xu hudng ty 1€ nghich véi ndong d6 D-manitol va ty 1é

thuén véi nhiét do. Theo d6 trong moi trudng c6 b
sung 10 g/1 (CT2) & nhiét do 20°C dugc xem la moi
trudng thich hgp nhat dé luu git in vitro nguén gen
gting do dong thoi dat toc do sinh trudng cham vé
chiéu cao cay, s6 14 tuong tung véi 11,98 cm va 5,14
l4/c4y nhung van dam bao chat lugng ciy cao nhat
(Bang 2).

Bang 2. Anh hudng ctia néng d6 D- manitol dén kha ning phit trién
cta cdy in vitro & nhiét d6 20°C va 25°C

o 20°C 25°C
CT Nongdo Chit lu Cao c Chat Iu
(/1) A0CAY g4 1a/cay atuong  Laoqy g4 1a/cay at uong
(cm) cay (cm) cay
CT1 0 13,15 5,73 - 15,77 6,21 ot
CT2 10 11,98 5,14 +++ 13,40 5,47 +++
CT3 30 10,43 4,76 ++ 11,12 5,00 +
CT4 60 1,34 0,80 ++ 1,67 1,08
CT5 90 0,00 0,00 + 0,00 0,00
LSD,,, 0,34 0,14 0,28 0,20
CV(%) 3,0 2,90 2,2 3,7

Ghi chu: + Sinh trudng kém; ++ Sinh trudng trung binh; +++ Sinh trudng tot

3.2. Nghién ciiu anh hudéng cua ndng do axit
abcisic dén sinh trudng cua ciy con giong gling
G10 trong luu giii in vitro

Axit abscisic c6 cong thitic hoéa hoc C . H, O, 1a
mot chat tc ché sinh trudng ty nhién dai dién cho
nhoém cac chit thudc nhém tecpenoit. A xit nay tc
ché su tong hgp axit nucleic trong té€ bao, tic ché qua
trinh téng hgp protein, tii d6 anh hudng dén qua
trinh sinh truéng phat trién ctia cy, lam cdy nhanh
gia va rut ngan chu ky séng. Trong thuc vat no c6 vai
tro da dang nhu dong ma khi khéng, lam han ché sy
bdc thoat nudc, ngan nglia rung hoa, qua, kiém soét
su tang trudng (Vo Ha Giang va Ngbé Xuan Binh,

2010). Két qua nghién ctu toc do sinh trudng cta
cay gling trong mdi trudng ¢ bd sung axit abscisic
v6i 5 néng do tang dan: 0; 0,5; 1,0; 2,0 va 3,0 mg/1 &
nhiét d6 20 va 25°C da cho théy chiéu cao ciy, s6 la
va chit lugng ciy c6 xu huéng ty 1¢ nghich véi néng
do axit abscisic va ty 1¢ thudn véi nhiét 0. Theo d6
trong moi trudng c6 bd sung 1,0 mg/1 (CT3) & nhiét
do 20°C dugc xem la moi trudng thich hgp nhat dé
luu giti in vitro ngudn gen gling do dong thoi dat toc
do sinh trudng chdm vé chiéu cao cay va s6 14 tuong
ung 12,35 cm va 5,14 14/céy, dong thai dam bao chat
lugng ciy cao nhat (Bang 3).

Bang 3. Anh hudng clia ndng d¢ axit abscisic dén kha ning phat trién
cua cdy in vitro giéng gling G10 & nhiét d6 20°C va 25°C

‘ 20°C 25°C
CT Nong d Cao ciy Chitluigng  Cao cay Chat lugng
(mg/1) (cm) 6 1a/cay cay ; (cm) 6 la/cay ciy :
CT1 0 13,40 5,46 +++ 16,26 6,33 +++
CT2 0,5 12,65 5,34 +++ 14,47 5,76 +++
CT3 1,0 12,25 5,14 +++ 14,06 5,27 +4++
CT4 2,0 11,16 3,79 ++ 13,21 4,37 ++
CT5 3,0 10,52 3,11 ++ 12,16 3,97 ++
LSD, 0,30 0,14 0,76 0,15
CV(%) 1,60 2,20 3,50 2,00

Ghi chii: + Sinh trudng kém; ++ Sinh trudng trung binh; +++ Sinh trudng tot
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3.3. Nghién cttu anh hudng cua ciac nong do
sucrose dén sinh trudng cua ciy con gidong giing
G10 trong luu giii in vitro

Puong sucrose (saccharoza) la nguén cacbon
cht yéu va dugc stt dung thuong xuyén trong hau
hét cac moi trudng nuoi cdy mo, ké ca khi mau nuoi
cdy la cac choi xanh c6 kha nang quang hop (Ngo
Xuan Binh, 2010). Khi khtt triing, dudng sucrose bi
thuy phan mot phén, thuan lgi hon cho cay hép thu.
Két qua nghién ctiu kha néng sinh trudng ctia ciy
gling trong moi truong c6 bé sung dudng sucrose
v6i 5 ndng do tang dan: 0; 20; 30; 60 va 90 g/1 & nhiét

d6 20 va 25°C da cho thdy t6c do ting trudng chiéu
cao cdy, sO 14 va chat lugng cay c6 xu hudng ty 1¢
thudn v6i néng do duong sucrose tii 0 dén 30 g/l
Tuy nhién khi néng d6 duong sucrose tiép tuc ting
lén & 60 va 90 g/l da lam giam t6c do ting trudng
cao cay va s8 14 & cad 2 nén nhiét do 20 va 25°C. Mic
du véy chat lugng cay gidng cao nhat chi dugc ghi
nhén & nhiét d6 25°C. Do d6 st dung méi trudng c6
b8 sung dudng sucrose v6i ndong do 60 g/l & nhiét do
25°C da lam t6c 40 sinh trudng cham nhat dong thoi
van dam bdo chat lugng cay cao nhit (Bang 4).

Bang 4. Anh huéng clia néng d6 sucrose dén kha ning phat trién
ctia cdy in vitro 6 nhiét d6 20°C va 25°C

‘ 20°C 25°C

CT Nong do Cao cay Chitligng  Cao cay Chit lugng
(/) (cm) S 14/ cay cay : (cm) $6 la/cay cay :

CT1 0 0 0 0 0 0 0
CT2 20 8,94 4,54 ++ 10,02 5,22 ++
CT3 30 10,51 5,20 +++ 10,97 6,27 +++
CT4 60 6,61 4,44 ++ 10,07 5,12 +++
CT5 90 5,20 3,36 ++ 6,12 3,90 ++

LSD, 0,42 0,30 0,29 0,16

CV(%) 4,40 4,20 2,70 2,40

Ghi chil: + Sinh trudng kém; ++ Sinh trudng trung binh; +++ Sinh trudng t6t

CT1

CT4

CT5

Hinh 1. Anh huéng ctia ndng do sucrose dén téc do sinh trudng chiéu cao cay
va s6 14 ctia cay in vitro & nhiét do 25°C

Trén co s6 tng hop, so sanh cac két qua nghién
ctu dnh hudng ctia D-manitol, axit abcisic va duong
sucrose dén toc d6 sinh trudng, phat trién ctia ciy
con giéng gling G10 da cho thdy bs sung dudng
sucrose v6i nong do 60 g/l va 30 g/l sucarose, 6 g/l
agar, 100 mg/l myo-inosotol trong moéi truong MS,
pH = 5,6 - 5,8 & nhiét d6 25°C duéi diéu kién chiéu
sang 16 h/ngay da lam t6c d6 sinh trudng cham nhét
vé cao cay va s6 14/cay dong thoi ddm bdo chiét lugng
cay cao nhét sau 8 tuln luu gif.

IV. KET LUAN VA PE NGHI

4.1. Két luan

BG sung dudng sucrose véi nong do 60 g/l va 30
g/l sucarose, 6 g/l agar, 100 mg/l myo-inosotol trong
moéi trudng MS, pH = 5,6 - 5,8 & nhiét do 25°C da
lam t6¢ d6 sinh trudng chdm nhit vé cao cay va s6 14
dong thoi dam béo chat lugng cay t6t nhat sau 8 tuan
luu giti dudi diéu kién chiéu sang 16 h/ngay.
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4.2. D€ nghi

Ap dung méi trudong MS v6i pH= 5,6 - 5,8, nhiét
dd 25°C va b6 sung sucrose nong do 60 g/l va 30 g/l
sucarose, 6 g/l agar, 100 mg/l myo-inosotol d€ thuc
hién cong tac bao ton, luu giti nguon gen gling G10
va cac giong gting khac c6 dic diém tuong tu tai
Ngén hang gen céy trong Quéc gia.
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Identification of appropriate medium for in invitro conservation
of ginger genetic resources at the National Crop Genebank

Le Kha Tuong, Nguyen Thi Ha Phuong
Abstract
On field maintenance of ginger germplasm is a traditional method applied in many countries in the world as well
as in Vietnam. However, this method makes ginger germplasm eroding due to infection of pests and diseases, thus
this is causing the degradation and loss of germplasm. In vitro preservation is an appropriate method that is being
adopted by many countries to overcome the above limitations. To solve tis problem, the Plant Resource Center (PRC)
conducted study on appropriate media for in vitro conservation of ginger genetic resources in the period of 2013 - 2015.
Experiments identified that the medium supplemented with sucrose at a concentration of 60 g/L and 30 g/L sucarose,
6 g/L agar, 100 mg/L myo-inosotol in MS medium, pH = 5.6 - 5.8 at 25°C was appropriate for in invitro conservation
of ginger genetic resources. This medium could make ginger growing slowly while ensuring the best quality seedlings.

Key words: Conservation, environment, ginger, in vitro, slow growth
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PANH GIA PAC TINH NONG SINH HQOC VA NANG SUAT
CUA MOT SO DONG/ GIONG LUA CHIU NGAP, MAN TAI BAC LIEU
Doan Thi Huong Giang', Luu Minh Cuc'

TOM TAT

Bai bdo trinh bay két qua danh gid mét s6 dong/gidng lua trién vong chiu ngép, mén vé cac dac tinh nong sinh
hoc va nang sudt tai xd Minh Diéu, huyén Hoa Binh, tinh Bac Liéu. Vu Heé Thu 2015 dénh gia 7 dong/gidng trién
vong, vu Thu Pong 2015 danh gid 4 dong/gidng trién vong. Két qua cho thdy gidng lia OM351-Subl la giéng laa
mang gen Subl chiu ngip, ngan ngay va cho nang sudt vugt 10,49% vu Heé Thu, vugt 7,13% vu Thu Pong so véi
gidng d6i chling AS996. Giéng lua OM352-Saltol 13 giéng lua mang gen Saltol chiu mén, ngdn ngay va cho nang
sudt vuot 8,54% vu He Thu, vugt 14,98% vu Thu Dong so véi gidng d6i chiing AS996. Hai giong laia OM351-Subl,
OM352-Saltol c6 trién vong, ning sudt kha cao va 6n dinh trong cac vy, chdng chiu sdu bénh trén dong rudng tét
can dudc chu y tiép tuc khao nghiém va nhén rong trong san xuét cho nhiing viing ven bién bi nhiém man, thich
hgp véi giong lia ngan ngay.

T khoéa: Dong/giong lua, ddc tinh nong sinh hoc, chiu mén, chiu ngép, ning suét
1. DAT VAN PE

Bién ddi khi hiu dang ngay cang anh hudng sau
sdc t6i san xudt nong nghiép & Viét Nam. Hién nay,

muicdd nhiém man trén4°/ dalansauvao30-40km
tai mot s6 noi & Dong bang song Cliu Long (DBSCL)
va Doéng bang song Hong (PBSH). Dién tich bi

'Vién Di truyén Nong nghiép
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