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IN VITRO SELECTION OF Chrysanthemum x morifolium FOR SALT TOLERANCE
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Received: 02/5/2021 The chrysanthemum is one of the most widely cultivated plants and
also one of the most important ornamental plants in the world. In this

Revised: 26/7/2021 study, we established a systematic regeneration directly adventitous

Published: 31/7/2021 shoots from the leaf segments of chrysanthemum, then determined the
concentration of NaCl as a direct selective factor for the adventitous

KEYWORDS shoots, and finally analyzed the genetic diversity of some selected
clones by ISSR-PCR analysis. The results showed that the most

Chrysanthemum suitable medium for the adventitous shoot regeneration from leaf
Selection explants in chrysanthemum was MS, 30 g/l sucrose, 7 g/l agar, pH 5.8,

supplemented with 0.5 mg/l BAP. After 5 cultured weeks, the number
o of shoots per explants, the number of leaves per shoot and the length of
Chrysanthemumx morifolium shoot were 4.37 (shoots/explant), 4.25 (amount of leaves/shoot) and
Genetic diversity 1.96 (cm), respectively. The medium for direct selection of salinity-
tolerant in vitro shoots was the adventitous shoot regeneration medium
supplemented with 100 mM NaCl. The 873 primer [5 '- (GACA)4 -31]
was suitable for analyzing the genetic relationships of selected
chrysanthemum lines. By ISSR-PCR analysis, the following five
selective chrysanthemum lines (D1-D5) showed the genetic diversity.
These chrysanthemum lines are potential materials for more analysis of
salinity tolerance.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 02/5/2021 Cay hoa ctc la mét trong nhiing ciy dugc trong rong rai va ciing la
mot trong nhirng loai hoa cdy canh quan trong nhat trén thé gidi.

Ngay hoan thign: 28/7/2021 Trong nghién ctu nay, ching toi thiét 1ap hé thong tai sinh chdi bat

Ngay ding: 31/7/2021 dinh tir manh 1a cdy hoa ctic dai doa, sau d6 xac dinh nong do NaCl

lam &p lec chon loc truc tiép chdi bat dinh, dng thoi phan tich sy da

TU KHOA dang di truyén cua cc dong sau chon loc dwoc thyuc hién bang ISSR-
PCR. Két qua cho thay, moéi truong phi hop nhat dé tai sinh choi bat

Hoa cuc dinh tr manh la ¢ cac dai déa la MS, duong 30 g/l sucrose, 7 g/l agar,
Chon loc pH 5,8, bé sung 0,5 mg/l BAP. Sau 5 tuin nudi cdy, sé chdi/mau, sb
Chiu m l&/chdi va chiéu cao choi lan luot 1a 4,37 (chdi/mau); 4,25 (I&/chdi) va
lu man e N 2 - X P : . o N
o 1,96 (cm). Méi truong dé chon loc truc tiép choi in vitro chiu man la
Dai doa ‘ moi truong tai sinh chdi bat dinh ¢6 bd sung mudi NaCl 100 mM. Moi
Da dang di truyén ISSR 873 [5'-(GACA)s-37 la phi hop dé phan tich mdi quan h¢ di

truyén céc dong cic sau chon loc. Bang phén tich ISSR-PCR, ndm dong

cic sau chon loc (D1-D5) the hién sy da dang di truyen. Nhing dong

cuc nay la nguyén liéu tot cho céc phan tich tiép theo vé tinh chiu man.
DOI: https://doi.org/10.34238/tnu-jst.4445

* Corresponding author. Email: laviethong.sp2@gmail.com

http://jst.tnu.edu.vn 316 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.4445

TNU Journal of Science and Technology 226(10): 316 - 322

1. Giéi thiéu

Xam nhap man la mot trong nhiing yéu tb bét loi gay tac dong rat nghiém trong cho cac ddi
tugng cay trong, trong dé ¢ cy hoa cuc (Chrysanthemum x morifolium) [1]. Day 1a loai cay hoa
c6 gia tri kinh té cao, duoc trong rong rai & hau hét cac vang sinh thai [2]. Hién nay, bién doi khi
hau dang 1a thach thtrc véi nhan loai, 1a nguyén nhan tryc tiép gay ra sy xam nhap man, dan dén
dién tich dit canh tac bi thu hep, lam sut giam ning suat va chat luong cay trong ndi chung bao
gom cay hoa ctic. Chinh vi vay, sir dung gidng hoa cac chiu man 1a mot trong nhitng phuong
phap thich hop nhét dé co thé canh tac tot va ma rong dién tich trdng.

Phuong phap nudi cdy md két hop chon loc in vitro gilp xac dinh mét cach chinh xac cac
dong cuc c6 kha nang chiu man. Cach tiép can nay da dugc ung dung thanh céng trén nhiéu doi
tugng cdy, dién hinh nhu lta gao (Oryza sativa) [3], mia (Saccharum officinarum) [4] va khoai
ty (Solanum tuberosum) [5]. Trén ddi twong cdy hoa clc, tic gia Hossain et al. (2007) di tién
hanh chon loc cac dong clc chiu man théng qua chon loc cac dong callus trén moi truong nudi
ciy bo sung NaCl, sau d6 tai sinh chdi. Tuy nhién, qué trinh chon loc dién ra kha dai (3 thang),
mdi trudong nuoi cdy phtc tap [6]. K§ thuat sang loc in vitro duoc tién hanh duya trén thi nghiém
nudi cdy mo seo, phdi vo tinh hozc chdi trén méi trudng dinh dudng c6 xi 1y bt loi, tir d6 co thé
Iug chon duoc cac dong bién di ddng nhat, sach bénh va phu hop tinh trang chéng chiu can cai
tien [7].

Muc dich caa nghién ctu nay nham chon loc in vitro cac dong cac ¢6 kha nang chiu méan. Trudc
hét, quy trinh tai sinh chdi bat dinh tir mau la cay hoa cuc da duoc tién hanh. Sau d6, mau choi
dugc xu ly trong méi truong tai sinh ¢6 bd sung NaCl & cac nong do khac nhau. Cac mau sang loc
duoc kiém tra mtc do da dang di truyen bang ky thuat PCR st dung chi thi ISSR (PCR-ISSR). Két
qua cua nghién cau nay da cung cap nhiing dan liéu khoa hoc quan trong cho viéc phat trién cac
dong cac chiu man phuc vu san xuat tai nhitng vang chiu anh huéng caa xam nhap man.

2. Vit ligu va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Cay cuc dai dda in vitro dugc luu gitt tai Phong thi nghiém Sinh ly hoc thyuc vat, Khoa Sinh -
Ki thuat Nong nghiép, truong Dai hoc Su pham Ha Noi 2. Méi truong nudi ciy 1a MS co ban
(Murashige va Skoog) [8], gdm cé&c nguyén té da luong, vi luong, vitamin (Xilong, Trung Quéc).
Puong sucrose (Cong ty Mia duong I, Viét Nam), agar (Cong ty TNHH Hai Long, Viét Nam).
Céc chit diéu hoa sinh truong 6-benzyl amino purin (BAP) va a-napthalene acetic acid (NAA)
(Dulchefa, Ha Lan).

2.2. Phwong phdap nghién ciru
2.2.1. Tai sinh chéi bdt dinh tir manh I&

Str dung 14 cay cuc in vitro 30 ngay tudi, ciy 1én méi trudng MS (pH 5,8) [7], 7 ¢/l agar, 30
g/l sucrose, bd sung BAP c6 ndng do khac nhau: 0,00; 0,25; 0,50; 0,75 (mg/l). Quan sét hinh thai
14, chdi du6i kinh hién vi (Primo star, Carlzeiss, buc) ¢ thoi diém 2, 3, 4 va 5 tuan. Po cac chi
tiéu sb choi/mau, sb 1a/choi va chiéu cao chdi (cm) sau 5 tuan nudi cay.

2.2.2. Chon loc tryc tiép dong cuc chiu man

Sau khi thiét lap duoc hé thong tai sinh, chéi ctic dugc chon loc truc tlep dua theo nghién cau
trudc day [8] c6 cai tién. Cu the, manh I4 cay cdc in vitro 30 ngay tudi dugc nudi ciy Ién mai
truong tai sinh chdi bat dinh tir manh 1a: MS, 7 g/l agar, 30 g/l sucrose, BAP 0,50 mg/l b sung
NaCl véi cac nong do khac nhau: 0; 50; 75; 100; 125 (mM). Cac chi tiéu chinh bao gom s6
choéi/mau, sé la/choi, chiéu cao Chol (cm), tong s6 choi (dong) sau nim tuan thi nghi¢m. Cac
dong sau chon loc tiép tuc duoc cay chuyén 16n méi truong ¢ bd sung NaCl 100 mM, cudi cling
lya chon nim dong cho phan tich tiép theo.
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2.2.3. Phan tich méi quan hé di truyén cac dong cuc sau chon loc bang kj thudt ISSR-PCR

ADN tong s6 tr miu hoa cuc in vitro dwgc tach chiét biang phuong phap CTAB
(cetyltrimethylammonium bromide) [9]. Sau d6, cac mau ADN dugc dung lam khuén cho phan
g PCR véi cac cap moi ISSR vai thé tich 10ul bao gém nudce cat vo trung, PCR buffer 10X,
dNTP 2 mM, 2,5 mM primer (ki hiéu: ISSR 873: 5'-(GACA), -3' [10, 11]), Taq polymerase
5U/ul va ADN 40 ng/ul. K§ thuat ISSR (Inter-Simple Sequence Repeats) dugc thuc hién qua 40
chu ky gia nhiét trén may PCR GeneAmp PCR System 2700 nhu sau: 5 phut ¢ 94°C, 40 chu ky
gom 30 gidy ¢ 94°C, 30 gidy & 45°C va 40 gidy ¢ 72°C va cudi cling 1a 7 phit & 72°C. San pham PCR
duoc bao quan & 4°C, sau d6 duoc dién di kiém tra bang gel agarose 0,8% (w/v) trong dém TAE 1X
trén hé thong dién di BioRad. Sau d6, gel dwoc nhuém véi dung dich ethidium bromide trong 10 phut
va chyp hinh dué6i dén UV. Cac doan ADN khuéch dai duoc ghi nhan va phan tich. Qua trinh phan
tich da dang di truyén dua trén ki thuat ISSR-PCR. S4 liéu phan tich ISSR-PCR duoc x Ii bang phan
mém PyElph 1.4 [12], cac bang vach sang rd va on dinh duoc ghi diém 1, khong c6 bang vach ghi
diém 0. Cay phan loai dugc xay dyung bang phan mém NTSYSpc 2.1 [13].

2.2.4. Phan tich thong ké

Céc thi nghiém tai sinh sinh chdi bat dinh, chon loc in vitro truc tiép dong cic chiu man dugc
bé tri theo kiéu hoan toan ngau nhién véi 3 lan nhac lai. S6 liéu tai sinh duoc phan tich theo céc
tham s6 thong ké: gid tri trung binh, d6 léch chuan bing chuong trinh Excel [14]. So sanh giita
cac gid tri trung binh bang thuat toan gidi han sai khac nho nhat LSDo,s.

3. Két qua va ban luan
3.1. T4i sinh chéi bdt dinh tir manh 14 cay hoa clc

Mau 14 cac dai doa duoc nudi dudng trén méi truong MS ¢é bd sung BAP nong do thi nghiém

tir 0,0- 0,75 mg/l. Két qua dugc thé hién & Bang 1 va Hinh 1.
. &

¥
e

s

i ’ _ Hinh 1. Hinh anh tai sinh Qh&i bat dinh 7
a. Mau la nu6i cay sau 2 tuan, b-c: choi tai sinh sau 3-4 tuan nudi cay dudi kinh hién vi (100X), d. Cum
choi bar dinh sau 5 tuan nubi cay; e-h: choi bat dinh tdi sinh trén maéi truwong bé sung BAP 0,0; 0,25;
0,50; 0,75 (mg/l).
Bang 1. Anh hirong ciia BAP dén sy ti sinh choi bdt dinh cia cdy ciic dai déa sau 5 tuan nudi cay

Nong dé BAP (mg/l) S6 chéi/miu S6 1a/choi Chiéu cao chai (cm)
B0,00 0,00 + 0,00°¢ 0,00 + 0,00° 0,00 + 0,004
B0,25 1,37 £ 0,70° 2,25+ 0,43° 1,05 + 0,16°
B0,50 4,37 +0,48?2 4,25+ 0,972 1,96 + 0,248
BO0,75 1,25 + 0,43 1,87 + 0,60° 0,87 £0,13°
LSDo.05 0,52 0,66 0,17

Chu thich: trong ciing mét cét, ky tu theo sau khac nhau a, b, c... thé hién su sai khdc ¢6 ¥ nghia thong ké
véi 0=0,05

http://jst.tnu.edu.vn 318 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(10): 316 - 322

Két qua cho thay, sau 2 tuan nudi cay, tai vi tri manh l4 tiép xdc véi méi trudng nudi cay co
b6 sung chit diéu hoa sinh trudng cd su ting sinh rd rét, hinh thanh md seo. O thoi diém 3-4
tuan, chdi hinh thanh rd rét. BAP 1a chat diéu hoa ¢ anh huong tich cuc dén qua trinh tai sinh
chdi thé hién & cac cong thirc, sé chdi/mau dao dong tir 1,25 - 4,37. Tuy nhién, cdng thic bd sung
BAP nong do 0,50 mg/l 1a phii hop nhat, s6 choi/mau, s6 la/chdi va chiéu cao choi Ia tt nhat so
Véi cac cong thic con lai, lan luot 14 4,37 (chollmau) 4,25 (la/chdi) va 1,96 (cm). Theo nghién
clru trude day, tai sinh chdi bat dinh tu mau 14 thuong dugc thuc hién bang cach b6 sung auxin
két hop vai cytokinin, cu thé nong do auxin cao hon so cytokinin, s& tot cho qua trinh tai sinh
chdi. Theo Kazeroonian et al (2018), sir dung 4,5 mg/l BAP két hop 1,0 mg/l NAA, chdi duoc tai
sinh tryc tiép tir manh 14, cho sb chdi trung binh/mau dat 2,06 chéi/mau sau 7 tuan [15], trong khi
nghién ctru caa chdng tdi cho thay, méi truong tai sinh choi truc tiép tir 14 kha don gian, chi can
b6 sung BAP 0,50 mg/l, chdi duoc tai sinh tryuc tiép tir manh 14 sau 5 tuan va cao hon.

3.2. Chgn lgc truec tiép dong hoa ctc chiu man (NaCl) trén méi trwong nudi cdy in vitro

Mau 1a cuc duoc nudi trén cong thirc ddi chitng BMO (MS, BAP 0,5 mg/l, NaCl 0 mM -
khong cé yéu to Qhon loc) va cac moi truong BM khac (MS, BAP 0,5 mg/1, NaCl dao dong tur 50
- 125 mM) cho két qua khac nhau rd rét vé so6 chai tai sinh (thé hién ¢ Bang 2 va Hinh 2).

Hinh 2. Hinh dnh chéi bdt dinh trén méi truong bé sung NaCl
SO0 -0mM, S1-50 mM, S2 - 75 mM, S3 - 100mM, S4 - 125mM

Bang 2. Két qud chon loc chai in vitro mét sé dong hoa cdc chju mén (sau 5 tuan nudi cdy)

Nong dé NaCl (mM)  Sé chéi/miu S6 la/choi Chiéu cao choi  Téng sb chdi (dong)
0 4,50+ 0,712 4,37 £ 0,482 2,25 +0,192 36
50 2,62 +0,70° 3,37 £0,48° 1,92 +0,22° 21
75 2,37 + 0,48 3,25 +0,43° 1,86 +0,15° 19
100 1,87+0,78° 3,00 +0,50° 1,85+ 0,19° 16
125 0,62 + 0,484 1,00 £ 0,87¢ 0,52 £ 0,42° 02
LSDo 05 0,67 0,60 0,27 -

Ch thich: trong ciing mot cot, ky tw theo sau khéc nhau a, b, c... thé hién sw sai khdc cé y nghia thong ké
voi 0=0,05

Phan tich cho thay, & cong thic dbi ching - khong bo sung NaCl, s6 choi/mau 1a 4,50, sb
1a/chdi 1a 4,37 va chidu cao chdi 1a 2,25 (cm), cac chi tidu nay la cao nht so v&i cac cong thic
con lai. Nguoc lai, cac chi tiéu nay thip nhét ¢ cong thirc c6 bd sung NaCl 125 mM. O cong thic
bd sung 100 mM NaCl, s6 chdi/mau, s6 14/chdi va chiéu cao chdi (cm) dat twong tng 1a 2,00;
2,87 va 1,81. Theo Hossain et al. (2007), chon loc dong chiu NaCl dugc thyc hién bang qué trinh
phat sinh co quan trén moi truong tai sinh kha phuc tap chira dong thoi TDZ, NAA va GA3 [5].
Két qua nay cua chang t6i chimg t6 ¢6 thé tai sinh chdi cuc dai doa vai nong d6 mudi cao nhat &
moi truong co bd sung 100 mM NaCl, 16 dong cic séng sot trén moi truong tai sinh dwoc sir
dung cho phan tich tiép theo.

3.3. Phén tich da dang di truyén mgt sé dong cuc sau chen lgc in vitro bang ky thugt ISSR-PCR

Phan tich cac trinh ty don gian Iap lai trong hé gen - ISSR dugc st dung rong rai dé danh gia
su da dang di truyén giira cac ching/giéng trong tap doan gidng cay trong, Phan tich nay dua trén
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ky thuat PCR, c6 uu diém don gian, nhanh chdong, khong can biét rd cac trinh ty dé thiét ké
primer. Céc chi thi dua trén su lap lai cia AG, GA va (GATA), rat hiéu qua trong phan tich quan
hé di truyén ¢ ngudn gen cay lda [11]. Trong nghién ciru ndy, ching toi chon 5 trong 16 dong sau
chon loc va 1 dong ddi ching (khéng qua chon loc) dwoc ciy 1én moi truong MS, NAA 0,1 va
NaCl 100 mM (Hinh 3) dé thu mau I4 tach chiét ADN lam khudn cho phan ing PCR. Trong phan
g ISSR-PCR, ching t6i ¢6 sir dung 5 chi thi (mdi): ISSR 53, ISSR 57, ISSR 826, ISSR 866 va
ISSR 873. Khi tién hanh dién di, chung t6i thu dugc két qua rd nhit va da dang nhat khi sir dung
chi thi ISSR 873. Két qua thé hién ¢ Bang 3.

& Y
~y J
_~ )’ 7 " -
W v & ¥ I
4 -~ ot w ~ ‘ e
'\ <“‘“ e A _— S \\{ : & -
. ,T~, %{" N _
- I ! ’ - ,
D1 D2 D3 D4 D5 D6

Hinh 3. C4c dong ctc sau chon loc in vitro dwoc phdn tich da dang dri truyen
DI, D2, D3, D4, D5: cdc dong ciic dd qua chon loc in vitro va D6: dong doi chirng (PC)

Bang 3. Két qua phan tich gel bang phan mém PyElph 1.4

Dong

S6 thir tu bing D1 D2 D3 D4 D5 D6
1 1* 1* 1* 1* 0 0
2 O 1+ 1+ 1+ 1+ 1+ ++

3 1+++ 1+ 1*t++ 1+ 1* 1+

4 1* 1 1 1 0 0

5 1+++ 1+ 1*t++ 1*t++ 1* 1+

6 1++ 1+ 1* 1* 1* 1*

Téng 5 6 6 6 4 4

(Ghi chii: ¢6 bang sang 1, khong cé bang sang 0, bang dém + + +, bang vira + +, bang nhat +)

Hinh 4. Anh dién di san pham PCR cua cac dong clic véi moi ISSR 873. M: Thang chudn ADN 1 kb
(Thermo Scientific); D1-D5: cdc dong cuic da qua chon loc in vitro, D6.: Dong doi chiing

http://jst.tnu.edu.vn 320 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(10): 316 - 322

D1

D3

Dé6

T T T T T T T T T T T T T T T T T T T T ]
034 0.65 0.77 088 1.00
Coafficient

Hinh 5. Cay pha h¢ thé hién méi quan hé di truyén giiza cac dong cic dua trén két qua san pham ISSR.
D1-D5: céac dong cuc sau chon loc, D6: Dong doi ching

Tiép tuc phan tich méi quan hé di truyén cua 5 dong cic sau chon loc va 1 dong dbi chung
dua trén két qua phan tich ban gel dién di san pham ISSR-PCR, két qua duoc thé hién trén so d6
Hinh 4 va 5. Két qua cho thay, cac dong clc chon loc ¢6 sy da dang vé mit di truyén, 6 dong
dugc phan chia thanh 2 nhém chinh: Nhém 1 gom hai dong D1, D2, D3 va D4; Nhém 2 gom hai
dong D5 va D6 (PC). Két qua nay cho thiy da s6 cac dong clic dugc chon loc 1a khac nhom so
v6i ddi chimg, diéu nay the hign c6 su khac biét, da dang vé mat di truyen giira dong da qua chon
loc va dong dbi chimng. Ket qua nay chirng to rang dudi ap luc chon loc la NaCl 100 mM, chdi tai
sinh thé hién su da dang vé quan hé di truyén, tao ra nguon nguyén liéu cho qué trinh chon loc.

4. Két luan

Mbi truong phi hop nhat dé tai sinh choi bat dinh tir manh 14 ¢ cic dai déa 1a MS, duong
sucrose 30 g/l, agar 7 g/l, pH 5,8, b sung BAP 0,5 mg/l (mbi truong BO,5), sau 5 tuan nudi ciy,
sb chdi/mau, sb 14/chdi va chiéu cao chdi lan luot 1a 4,37 (choi/mau); 4,25 (1&/chdi) va 1,96 (cm).
Chon loc truc tiép chdi in vitro chiu mian dugc thuc hién bang nudi céy trén moi trudng tai sinh
chdi bat dinh c6 bé sung mudi 100 mM NaCl. Mdi ISSR 873 [5'-(GACA), -37 la phu hop dé
phan tich méi quan hé di truyén céc dong clc sau chon loc. Bang ki thuat ISSR-PCR, nam dong
clic sau chon loc (D1 - D5) chiu man thugc hai nhém khac nhau, chi duy nhat dong D5 xép clng
nhom véi dong dbi ching D6. Nhitng dong clc nay la nguyén liéu tét cho cac phan tich tiép theo
vé tinh chiu man.
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