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Study on caring techniques for in vitro ginger G10 variety in nursery

Trinh Thuy Duong, Le Kha Tuong, Pham Thi Kim Hanh
Abstract
Tissue culture is an appropriate technique to quickly multiply free disease ginger variety G10. The survive ratio
of plantlets reached highest 91% when the in vitro plantlets were acclimatized by placing culture flasks at room
temperature for 3 days and on nursery for 4 days. The plantlets were transplanted on the crushing coir substrate or
on alluvial soil: coconut fiber (1:1) combined with periodically spraying (every 7 to 10 days) fertilizer solution of
Grown More with N : P : K ratio of 30 :20 : 10 in the first month and Grown More with N : P : K ratio of 30 : 10 : 10
in the next month.
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PANH GIA MOI QUAN HE DI TRUYEN NGUON GEN
TRAM DPEN CO LOA SUDUNG KY THUAT ISSR
Pham Hung Cuong', Pham Thi Kim Hanh', H6 Thi Loan?

TOM TAT

Tram den (Canarium tramdenum Dai & Yakovlev) dugc trong lau doi 6 khu di tich lich st Thanh C6 Loa thu¢c
x4 C8 Loa, huyén Bong Anh, Ha Noi. Theo cac thu tich ¢6 va nhiing cdng b6 gan day, Tram den dugc ghi nhén vé gia
tri kinh té, van hda, sinh théi. Tuy nhién, quan thé Tram den dang bi suy gidm vé ning suit va dién tich nhung chua
c6 nghién ctiu nao dé€ bao ton va phat trién ngudn gen quy nay. Panh gid quan hé di truyén cta quin thé Tram den
C3 Loa stt dung 8 moi ISSR véi 20 méau Tram, két qua 8 mdi c6 biéu hién tinh da hinh, 537 bang ADN dugc nhéin
ban ngau nhién. Hé s6 tuong dong di truyén ctia 20 mau Tram dao dong ti 0,928 (Tram22) - 1. Quan thé Tram den
& C8 Loa c6 hé s6 da dang di truyén thdp, nhu vay quan thé khong da dang di truyén va dé bi t6n thuong do diéu

kién ngoai canh. Két qua nay la co s¢ d€ xay dung giai phap béo ton va phat trién Tram den C8 Loa.

Tu khoa: Tram den, ISSR, bao ton, da dang di truyén, quin thé, méi quan hé di truyén

I. PAT VAN DE

Chi Tram & nudc ta c6 8 loai, trong d6 3 loai c6 qua
an dugc trong d6 Tram den (Canarium tramdenum
Dai & Yakovlev, dong danh: C. Nigrum; C. pimaela)
dugc nhan dan st dung lam thuc phim ti lau doi,
c6 gia tri kinh t€ cao va dugc trong nhiéu nhat hién
nay & Viét Nam (Nguyén Tién Bén, 2003 - 2005; Ly
Quynh Thu, Hoang Thanh L¢c, 2011). Nhiing phan
tich héa sinh trong qua, 14, nu non cho théy gia tri
dinh dudng cua loai cay nay (Maloney, 1996). Tram
den dugc trong & Khu di tich lich st C6 Loa, huyén
Dboéng Anh, thanh ph6 Ha Néi ti lau doi. Do 6 gia
tri kinh t€ va gia tri lich st nén viéc bao ton va phat
trién ciy nay cin dugc quan tdm, cdn phai ddnh gid
muc d6 da dang va quan hé di truyén ctia quan thé
cay Tram den C6 Loa. Trong céc ky thuét phan tu, ky
thuat ISSR (chudi 1ap lai don gidn gitia) c6 hiéu qua
cao trong nghién ctiu da dang di truyén trén nhiéu
loai thuc vt do ¢6 nhiéu vu diém. Cic markers ISSR

6 su da hinh cao va hiiu ich trong cdc nghién ctiu
da dang di truyén, phat sinh chting loai, danh dau
gen, 14p ban d6 gen va sinh hoc tién hoa (Reddy et
al., 2002). Do d6, ky thuat ISSR dugc st dung rong
rai phuc vu cong tac bao ton va phat trién cac giong
cay trong, cay thudc (Capparelli et al., 2004; Kumar
A. et al. 2014). Cac nghién ctiu trong nudc vé thuc
vat da st dung ky thuat ISSR déi véi cay Ba kich,
Cam sanh, Son tra, Ming cut (Hoang Pang Hiéu va
ctv., 2016; Vi Van Hiéu va ctv., 2015; Vit Thi Thu
Hién va ctv,, 2016; Tran Nhan Diing va Tran Thi L¢é
Quyén, 2012).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Sti dung 8 mdi cho chi thi ISSR (Wang et al.,
2010) (Bang 1). Vat liéu gébm 20 mau canh, 14 cua
20 ca thé dugc chon ngau nhién tii quin thé gém
67 ca thé Tram den tai C3 Loa (Bang 2).

'"Trung tdm Tai nguyén thyc vat; > Vién Sinh thai va Tai nguyén sinh vt
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Bang 1. Trinh tu cac nucleotide ctia 8 chi thi ISSR dugc st dung trong nghién ctiu

TT ;f(;li Trinh ty Nucleotide TT I’fflili Trinh ty Nucleotide
1 ISSR1 | 5- GAGAGAGAGAGAGAGAGAT -3 5 ISSR7  5- GAGAGAGAGAGAGAGAGAYT-3
2 | ISSR2 | 5- GAGAGAGAGAGAGAGAGAC -3 6 | ISSR8  5- GAGAGAGAGAGAGAGAGAYC-3’
3 | ISSR5 | 5 -AGAGAGAGAGAGAGAGAGYC-3 7 ISSR9 5 -ACACACACACACACACACYG-3
4 ISSR6 | 5- AGAGAGAGAGAGAGAGAGYA-3’ 8 ISSR10 5-AGAGAGAGAAGAGAGAAGAGAT-3

Bang 2. Vi tri dia ly cay Tram den dugc ldy mau tai C6 Loa, Bong Anh va Hoa Binh

Vi tri cay (Toa do s6 hoa:

TT Ky hiéu mau Tén mau Dia chi chu cay Vi do N: Kinh d E)
1 Traml Céayso 1 Thon Thugng, C6 Loa, Péng Anh 21,730°N;105,523°E
2 Tram?2 Céy s6 2 Thon Thugng, C6 Loa, Pong Anh 21,729°N;105,522°F
3 Tram9 Céayso9 Thon Thugng, C6 Loa, Péng Anh 21,730°N;105,523°E
4 Traml0 Cay s6 10 Thon Thugng, C6 Loa, Bong Anh 21,730°N;105,523°E
5 | Traml4 Cay s6 14 Thon Thugng, C6 Loa, Pong Anh 21,731°N;105,323°E
6 Tram16 Cay s6 16 Thon Thugng, C6 Loa, Bong Anh 21,722°N;105,523°E
7 Tram19 Cays6 19 Thon Thugng, C6 Loa, Bong Anh 21,732°N;105,523°E
8 | Tram2l Cay s6 21 Thon Thugng, C6 Loa, Péng Anh 21,731°N;105,524°FE
9 Tram22 Cay s6 22 Thon Thugng, C6 Loa, Bong Anh 21,730°N;105,524°FE
10 Tram?24 Céy s6 24 Thon Thugng, C6 Loa, Béong Anh 21,735°N;105,524°F
11 Tram25 Céy s6 25 Thon Thugng, C6 Loa, Péng Anh 21,732°N;105,523°E
12 Tram26 Cay s6 26 Thon Thugng, C6 Loa, Bong Anh 21,730°N;105,524°FE
13 Tram?27 Cay s6 27 Thon Thugng, C6 Loa, Bong Anh 21,728°N;105,524°FE
14 Tram28 Céy s6 28 Thon Thugng, C6 Loa, Péng Anh 21,728°N;105,524°E
15 | Tram32 Cay s6 32 Thon Thugng, C6 Loa, Bong Anh 21,727°N;105,523°E
16 Tram41 Céy s6 41 Thon Thugng, C6 Loa, Pong Anh 21,725°N;105,522°F
17 Tram44 Cay s6 44 Thon Thugng, C6 Loa, Péng Anh 21,728°N;105,524°E
18 Tram46 Cay s6 46 Thon Thugng, C6 Loa, Bong Anh 21,725°N;105,522°E
19 Tram47 Cay s6 47 Thon Thugng, C6 Loa, Pong Anh 21,724°N;105,521°E

20 Tram40 Déi chiing Ky Phu, Nho Quan, Ninh Binh 20,114°N;105,445°E

2.2. Phuong phap nghién ciu

Tach chiét ADN tdng s6 st dung DNeasy plant
mini Kit clia hing QIAgen (QIAGEN, 2016) va co
cai tién theo quy trinh 9 budc. Nhén ban cic doan
ADN dich bang ky thuat PCR, thanh phén phan ting
PCR & Bang 3. Can ct thong s6 ky thuit ctia moéi do
nha san xudt cung cdp dé t6i uu hoa chu trinh nhiét
PCR va thiét lap dugc chu trinh nhiét t6t nhat. Cuoi
cung dién di ADN trén gel agarose d€ kiém tra ADN
tong so.

Phan tich phan tng PCR-ISSR va s6 liéu: Dua
vao hinh anh dién di san phdm PCR ghi nhén sy
xudt hién cac bang dién di theo kich thudc va thong
ké v6i tling moi ¢ tling mau nghién ctiu dya trén
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phin mém POPGENE 1.32 dé xdc dinh cdc chi
s6 da dang di truyén (Nei, 1973; Yeh et al., 1999).
Dung phan mém NTSYS 2.0 dé xac dinh mtc d6 da
hinh va l4p biéu d6 hinh cay, phan nhom UPGMA
(Rohlf, 1992).

Bang 3. Thanh phin hén hgp PCR

TT  Thanhphin  Néngde = 01Uong
(ul)
1 Taq PCR Mastermix 2x 25
2 Moéi 20 pmol 2
4 | ADN téng s6 10 ng 2
5 | Nuéc cat khti ion - 19
Tong 50
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2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 10/2017
dén thang 6/2018 tai khu di tich lich st C6 Loa,
Trung tam Tai nguyén thuc vat va Vién Sinh thai Tai
nguyén sinh vit.

12 3 4 5 6 7 8 9

I1I. KET QUA VA THAO LUAN
3.1. Két qua tach chiét ADN va phén tich hinh anh
dién di

Nghién ctiu cac phuong phap téi uu hoa quy
trinh tach chiét ADN da tach chiét thanh cong ADN
ctia 20 mau Tram két qua thé hién & Hinh 1.

10 1112 13 14 1516 17 18 19 20

Hinh 1. bién di ADN tdng s6 ctia 20 mau Tram

Két qua dién di san phdm PCR ctia 20 mau Tram
véi 6 moi: ISSRIL,ISSR2, ISSR6, ISSR7, ISSR8 va
ISSR10 déu thé hién tinh da hinh, tuy nhién khong
tim thdy su sai khac ADN gitia cdc mau Tram. St
dung mo6i ISSR5 ¢6 16 mau thé hién tinh da hinh va
c6 4 mau (Tram1; Tram19; Tram25; Tram47) khong
thé hién tinh da hinh. Nhu véy c6 su sai khac ADN
gitta 4 mau (Traml; Tram19; Tram25; Tram47)
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v6i cac mau con lai (Hinh 2 phan A, B). M6i ISSR9
c6 3 phan doan ADN dugc nhan ban ngau nhién
v6i cac kich thudce (450bp; 500bp; 650bp). Trong do
2 phéan doan 450bp va 650bp déu xudt hién & ca
20 mau tram, riéng phén doan c6 kich thudc 500bp
chi xuét hién & mau tram22. Nhu vay c6 su sai khac
ADN gitia mau Tram22 va cac mau con lai (Hinh 2
phan C, D).
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Hinh 2. Hinh anh dién di sin phi&m ISSR: Anh A va B stt dung méi ISSR5; Anh C va D st dung moi ISSR9

Ghi chu: M: Ladder, 1: Traml; 2: Tram2; 3: Tram9; 4: Tram10; 5: Traml4; 6: Traml6; 7: Traml9; 8: Tram21;
9: Tram22; 10: Tram24; 11: Tram25; 12: Tram26; 13: Tram27; 14: Tram28; 15: Tram32; 16: Tram40; 17: Tram4l;

18: Tram44; 19: Tram46; 20: Tram47.

Tong hop thong tin phan tng PCR cta 8 moi
ISSR dugc thé hién & bang 4. Cic mau ADN cua
Tram den C6 Loa déu cho tinh da hinh véi s6 phan
doan tu 2 dén 6 phin doan & tat ca cac moi ISSR
nghién ctu. Trong s6 08 moi phan tich, moi ISSR8
cho s6 phan doan ADN dugc nhén ban la nhiéu nhat

(6 phan doan) véi kich thudc ti 200bp - 1000bp va
s0 phan doan dugc nhan ban it nhét la 6 moi ISSR5;
ISSRY (2 phéan doan). Con lai cac moéi ISSR1; ISSR2
ISSR7; ISSR10 c6 4 phan doan, mdi ISSR6 ¢6 3 phan
doan trong d6 cé 1 phan doan don hinh chi ¢6 &
mau Tram?22.

29



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 2(99)/2019

Bang 4. T6ng s6 bang, s6 phan doan va ty 1é da hinh khi stt dung 08 méi ISSR

y Téng s6 S6 phan Kl’C}‘l S6 phan | SO phan Ty 1é phan
Moi bang doan thuéc  doan da doa\n d‘oan da Na Ne h I
ADN (bp) hinh | donhinh hinh (%)

ISSR1 80 4 400-700 4 0 100 1,00 | 1,00 00 00
ISSR2 60 4 400-600 4 0 100 1,00 1,00 00 00
ISSR5 36 2 300-700 0 0 100 2,00 1,47 | 0,32 0,50
ISSR6 40 3 350-450 2 1 66,67 1,00 1,00 00 00
ISSR7 80 4 300-550 4 0 100 1,00 1,00 00 00
ISSR8 120 6 200-1000 6 0 100 1,00 1,00 00 00
ISSR9 41 2 400-600 2 0 100 2,00 1,10 0,09 0,12
ISSR10 80 4 250-1000 4 0 100 1,00 1,00 00 00
;.F;ging binh/" 56 5 3,6 1,25 1,07 005 0,09

Ghi chii: Na: s6 alen quan sdt dugc; Ne: so alen co y nghia; h: hé s6 da dang di truyén Nei; I: chi s6 da dang di truyén

theo Shannon.

Tu két qua nghién ctiu nay cho thiy cac mau
Tram thu dugc 6 C6 Loa kha dong nhat vé di truyén,
chi s6 da dang di truyén theo Nei va theo Shannon
rat thap (h = 0,05; I = 0,09). Diéu nay cho phép
nhén dinh quin thé Tram CG6 Loa khong da dang
di truyén, quan thé it da dang di truyén rét dé bi tén
thuong do cac tac dong cua diéu kién ngoai canh vi
vay can c6 ké hoach phu hgp dé€ bao toén va cai tao
quén thé nay.

3.2. Méi quan hé di truyén ciua cic mau Tram
nghién ciu

Dua trén sy xudt hién hay khong xuét hién cac
phan doan ADN ctia cdic mau Tram khi dién di san
phdm ISSR dé xac dinh hé s6 da dang di truyén cua
cac mau Tram. Hé s6 da dang di truyén cho biét méi
tuong quan vé mat di truyén gitta cic mau phan tich.
S6 liéu thu dugc tii két qua ISSR dugc dua vao xt ly
bang phan mém NTSYSpc version 2.0 (Rohlf, 1992)
dé tinh hé s6 tuong dong di truyén va xiy dung
biéu d6 quan hé di truyén gitia cic mau Tram. Két

qua phan tich & bang 5 cho thdy hé s6 tuong dong
di truyén theo cdp ctia 20 mau Tram nghién ctiu rat
cao tli 0,928 - 1. Su tuong dong di truyén dugc minh
hoa bang so d6 hinh cay (Hinh 3) cho thdy méi quan
hé di truyén ctia 20 mau Tram nghién ctiu dugc chia
lam hai nhém chinh:

- Nhém I: Gom 19 mau Tram dugc chia thanh 2
nhém phu:

+ Nhom phu 1: Gom 4 mau Tram (Traml;
Tram19; Tram25; va Tram47) cé hé s6 di truyén sai
khac véi cac giong & nhanh phu II 0,09 %.

+ Nhém phu 2: G6m 15 mau Tram la Tram 2;
Tram 14; Tram 16; Tram 46; Tram 27; Tram 32;
Tram 9; Tram 10; Tram 21; Tram 24; Tram 22;
Tram 40; Tram 28; Tram 44; Tram 41; Tram 19;
Tram 25; Tram 26.

- Nh6ém II: Chi ¢6 1 miu Tram22 (mau Tram thu
thdp & Ninh Binh) cé hé s6 tuong dong di truyén
gitia chung 1a 0,964. Nhu vay, mtc do sai khac di
truyén gitta 20 mau Tram rat thap.

Comficusn

Hinh 3. So d6 quan hé di truyén ctia 20 mau Tram nghién ctu
theo hé s8 ctia Jaccard va ki€u phan nhém UPGMA
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IV. KET LUAN VA PE NGHI
4.1. Két luan

Trén co s& khdo sat quan thé Tram den tai xa CS
Loa, huyén Dong Anh, Ha No¢i da chon ngau nhién
20 ciy Tram den dé thu thdp mau va tach chiét thanh
cong ADN. St dung 8 moi ISSR d€ phan tich da dang
di truyén. Két qua da nhan dugc 537 bang ADN
dugc nhan ban ngau nhién véi 08 moi ISSR cla
20 mau Trdm, cad 8 mdi c¢6 biéu hién tinh da hinh.
Hé s6 tuong dong di truyén cua 20 mauTram nghién
ctiu dao dong tii 0,928 - 1. Trong d6, mau Tram 22
c6 hé s6 tuong dong nhd nhét 1a 0,928. Cac mau
Tram c6 mdi quan hé di truyén rat gan giii, chiing
tap chung 1 nhanh chinh trén cay phat sinh chung
loai. Quan thé Tram & C6 Loa c6 hé s6 da dang di
truyén thap,diéu nay cho phép nhan dinh quén thé
khong da dang di truyén, do d6 dé bi tén thuong boi
cac tac dong cua diéu kién ngoai canh.

4.2. Dé nghi

Dé nghi can c6 giai phap duy tri quan thé Tram
den C8 Loa khoe manh tranh céc tac dong gay tén
thuong di truyén, két hgp véi cac bién phap cai tao
quén thé nhdm bao ton va phat trién bén viing.
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Evaluation of genetic relationship among Black Oliver
at Co Loa commune by using ISSR technique
Pham Hung Cuong, Pham Thi Kim Hanh, Ho Thi Loan
Abstract

Black Oliver has been planted in some places at Co Loa historical site, Dong Anh Dist,. Hanoi for a long time.
However, its population in Co Loa has reduced in term of area and productivity. Due to the economic value as well
as the historical value of the Black-Oliver population in relic area, conservation and development of this tree should
be paid more attention. Eight ISSR primers were used to study the genetic relationship of 20 black oliver samples. The
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results showed that the Back Oliver samples at Co Loa area were quite homogeneous, the genetic diversity index was
very low (h = 0.051=0.09). It means the Black Oliver population in Co Loa is not genetically diverse; the population
has less genetic diversity, therefore, it could be vulnerable by an outside impact. Consequently, conservation and
rehabilitation plan is needed for the black Oliver population in Co Loa.

Keywords: ISSR, conservation, genetic diversity, population, genetic relationship
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KET QUA PANH GIA KHA NANG CHIU HAN MQT SO NGUON GEN LUA
TAI NGAN HANG GEN CAY TRONG QUOC GIA
Trinh Thuy Duong', Vi Linh Chi', Nguyén Thi Thu Hang'

TOM TAT
Ngan hang gen céy trong Qudc gia Viét Nam hién dang luu git gn 10.000 mau giong lua khic nhau. Tuy nhién,
cong tac danh gia chi tiét n6i chung va danh gia kha ning chiu han néi riéng déi véi cac ngudn gen lia dén nay van
con chua nhiéu. Két qua danh gia 100 ngudn gen lta c6 nguodn goc thu thap tai mién Trung ndm 2017 & Ngan hang
gen cay trong Quoc gia cho théy giai doan mam c6 24 nguodn gen, giai doan 3 14 ¢6 10 ngudn gen, giai doan dé nhanh
c6 19 nguon gen, giai doan trd c6 4 nguoén gen c6 kha nang chiu han t6t. Ngoai ra, ngudén gen Khdu ma giang, s6 ding

ky 4792 dugc danh gia la c6 kha nang chiu han t6t trong sudt qua trinh sinh trudng.

T khoa: Luaa, chiu han, danh gid, ngan hang gen

1. DAT VAN PE

& Viét Nam, nén san xudt nong nghiép dang ngay
cang phat trién, da dat dugc nhiing thanh tyu to l6n
vé ning suét cing nhu chét lugng san phdm. Trong
san xudt nong nghiép & nudc ta, lta la cay luong thuc
cht yéu, cd y nghia dang ké trong nén kinh té va xa
hoi. Nghé trong lta chiém ty trong lén véi khoang
70% s6 lao dong va 80% dién tich dat nong nghiép
ca nudc (Nguyén Vin Khoa, 2012).

Hién nay, tinh hinh bién d6i khi hu dang dién
ra rat phtic tap, viéc han han kéo dai khién cho san
xudt nong nghiép ndi chung va san xuat lta noi riéng
dting trudc nhiing kho khén, thach thtc rat 16n.
Hon niia, lua 1a ciy trong rat man cdm véi han do hé
thong ré nho, khi khéng rat nhay cam va la nhanh bi
gia hoa khi gap han, vi vay nhiing nghién ctiu tuyén
chon giong lda cé kha ning chiu han tré thanh mot
van dé cap bach va cin thiét.

Tai Ngan hang gen céy trong Quoc gia c6 hon
10.000 mau gidng lua khac nhau dang dugc luu gid.
Tuy nhién, cong tac danh gia kha nidng chiu han ctia
cac nguodn gen lua ti Ngan hang gen ciy trong Quoc
gia con chua nhiéu, cac thong tin vé cac nguon gen
lta méi dang 6 bude dau dya trén thong tin thu thap
nguon gen. Vi vdy, can tan dung nguon vét liéu quy
bau nay dé danh gia va tuyén chon nhiing giéng lua

c6 kha nang chiu han lai ¢6 nang suat, chat lugng cao
phuc vu cho san xudt trong tuong lai.

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

- 100 nguon gen (NG) lda c6 ngudn goc thu thap
tai mién Trung dang dugc luu giti tai Ngan hang gen
cay trong Quoc gia (Thanh Hoa - 28 NG, Nghé An -
51 NG, cac dia phuong khac - 21 NG), giong lta chiu
han CH5 lam déi chiing.

- Polyethelen Glycol 6000 (PEG 6000), Ethanol
(C,H,OH), Natri hypoclorit (NaOCI).
2.2. Phuong phap nghién ciu
2.2.1. Bé tri thi nghiém

- Thi nghiém 1: Panh gia kha nidng chiu han ctia
cac nguon gen lua giai doan mam

Hat giong dugc kht trung bang Ethanol 10%
trong 3 phut va NaOCl 5% trong 30 phut, rta lai
2 lan véi nudce cat. Sau do, ngam hat gidng trong
dung dich PEG 6000 nong do 40% trong vong 48 gid.
Ruia sach va dat vao dia petri c6 16t gidy loc 4m. Sau
7 ngay tién hanh do dém cac chi tiéu d€ danh gia kha
ndng chiu han. Thi nghiém dugc b tri hoan toan
ngau nhién, 3 14n nhac lai, mdi 14n nhac lai 20 hat.

'Trung tdm Tai nguyén thyc vat
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