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Tim hi€u su phat trién choi in vitro clua cay
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Tém tit—Trong nghién ctru nay, NaCl & cic ndng
do thay ddi tir 4-10 g/L dwgce dung dé khio sat kha
niing chiu min ciia cac khiic cit mang chdi cdy cuc
dai déa trong didu kién nudi cdy in vitro. Cac bién ddi
hinh thai, sinh ly va sinh héa trong qua trinh dap
tng véi stress min ciia cac khic cit chdi dwge phan
tich. NaCl & ndng dd 6 g/L 1am giam kha ning phat
trién ciia cac khic cit chdi. Trong diéu kién stress
min, cic té bao nhu méd gin gin chinh caa cac la
phat trién tir khiic cit chdi cé sw giam luc lap, trudc
khi héa nau va chét. Bén canh d6, ham luwong
carotenoid, tinh bot va cwong do quang hop cia la
giam. Nguore lai, cwong dé ho hip, ham lwong proline
va dudng tdng sb, hoat tinh TAA va gibberellin ndi
sinh ting manh. Viéc ap dung IAA 0,25 mg/L, zeatin
0,1 mg/L va GA3 0,1 mg/L giiip chdi ting truwong tot
hon trong diéu ki¢n stress min. Sw phdi hop BA
0,2 mg/L, NAA 2 mg/L va NaCl 6 g/L gilp tao cac
chdi c6 kha ning phat trién t6t hon trong didu kién
stress méan.

Tir khéa—Chrysanthemum indicum, phat trién
chdi, stress min, chit diéu hoa ting truéng thuc vat.

1 MO PAU

Cﬁc la mét trong nhitng loai cay c6 hoa dep va

gi4 trj kinh té cao. Trén thé gi6i, hoa ciic xép
thtr hai sau hoa héng vé ti 1& hoa cit canh. Gia trj
xuét khau hoa cuc trén thé giGi dat 1,5 ty USD mdi
nam [13]. Tai Viét Nam, ctc c¢6 nhiéu gidng trong
khéc nhau véi sy da dang vé mau sic, hwong thom
va kiéu dang. Trong d6 cuc dai doa 1a gidng trong
duoc uu tién chon lya vi ¢ nhu cAu tiéu thu trén
thi truong cao. Trén thi trudng hi€n nay, cic dai
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doa duoc tiéu thu phd bién ¢ hai dang 1a hoa cat
canh va hoa trong trong chau. Tai khu vuc Ddong
bang song Ciru Long, viée trong chau thuong duoc
cac nha vuon déc biét quan tdm. Tuy nhién, trong
nhitng nim gan day, tinh trang nhiém min ¢ Pong
bang song Ciru Long di dén mirc bao dong, anh
huong trén dién rong va gay ra thiét hai 1on cho
viéc san xuét loai cay nay [9]. Su nhiém min do
nudc tudi lam giam sy ting trudong va phat trién
clia cdy, din dén giam ning sudt va chat luong
hoa. Chinh vi vay, chiing toi tién hanh khao sat sy
phat trién chdi in vitro ciy cic dai déa trong diéu
kién stress man nham danh gia kha nang chiu man
cua cdy ctc dai doa va tao vat liéu tai sinh c6 kha
nang thich nghi voi didu kién stress man.

2 VAT LIEU VA PHUONG PHAP

Vit liéu

Cay clic dai doa in vitro 5 tudn tudi c6 chiéu cao
4 —5cm, mang 8 — 9 14 tang trudng trén moi trudng
MS [14] 6 nhiét d6 22 + 2 °C, cuong d0 anh sang
2000 + 200 lux, dd 4m 56 + 2 %.
Phuwong phap
Khdo sdt anh hwéng ciia NaCl & cdc nong dg khdc
nhau trén sw phdt trién cia khiic cdt choi tir cdy in
vitro

Céc khuc cit chdi nach & cac vi tri tir 2 dén 4
(tinh tir ngon chdi) co chiéu cao khoang 0,5 cm tir
cay in vitro ting truong trén moi truong MS [10]
dugc ¢o 1ap va cdy vao éng nghiém chtra 15 mL
mdi truong MS ¥ c6 hay khong c6 bd sung NaCl
& cac ndng do 4, 6, 8 hay 10 g/L. Cac mau ciy
duogc dat nuoi ¢ didu kién anh sang 2000 = 200 lux
(12/24 gio), nhiét do 22 + 2 °C va am d6 58 + 3 %.
Mbi nghiém thirc duoc lap lai 3 1in, mdi lan 15
mau cdy. Sau 3 tudn nudi cdy, chidu cao cdy, sb 14,
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dién tich 14, s6 r&, chiéu dai ré va thoi diém hoa
nau cua la dugc xac dinh.
Quan sdt cdc bién doi hinh thai
Céc bién d6i hinh thai dugc quan sét tryc tiép,
dudi kinh hién vi soi ndi hay thong qua kinh hién
vi quang hoc sau sy cét bang tay.
Xac dinh ham lwong diép luc 16 va carotenoid
Ham luong diép luc t6 a, b, carotenoid trong
mau duoc ly trich bang ethanol, sau dé thuc hién
theo cac budc dun cach thuy 70 °C trong 10 phat,
ly tam 2500 vong/phut trong 10 phat Iy dich néi,
xac dinh nho may do quang phd (UV-2602, USA)
& 3 budc soéng 470 nm, 648 nm, 664 nm va dugc
tinh theo Lichtenthaler (1987) [5]. Két qua la gia
tri trung binh caa 3 lan lap lai.
Po cuong do quang hop va hé hap
Cuong do quang hop (umol Oz/cm?/gid) va hod
hap (umol Oy/g trong lugng twoi/gid) ciia mau ciy
dugc xac dinh bang dién cuc oxygen dua trén sy
giam ti 1¢ oxygen trong budng do (LeafLab2,
Hansetech) theo thoi gian, ¢ nhiét d6 22 °C. Cuodng
d6 quang hgp dugc do & cudong dd anh séng
2000 lux. Cudng do hd hap duoc do trong t6i. Két
qua 1a gia tri trung binh cua 5 lan lap lai.
Xdc dinh ham lwong tinh bét va dwong tong sé
Ham lugng duong tong s6 va tinh bot ¢ trong
mau duoc ly trich béng dung dich ethanol, thyc
hién phan rng mau véi H2SO4, phenol va xac dinh
cac ham lugng bang cach so sanh véi dudng chuin
sucrose (ham lwong duong tong sd) hay glucose
(ham luong tinh bot) bing may do quang phd (UV-
2602, USA) & budc song 490 nm [6]. Két qua la
gié tri trung binh cua 3 1an lap lai.
Xac dinh ham lwong proline

Ham lugng proline c6 trong mau dugc ly trich
bang dung dich ethanol, thyc hién phan ing mau
v6i ninhydrin, acetic acid, ethanol & 95 °C trong 20
phiit va xac dinh nhd so sanh véi duong chuin
proline bing may do quang phd (UV-2602, USA)
& bude song 520 nm [12]. Két qua 1a gia tri trung
binh cua 3 1an lap lai.

Ly trich va do hoat tinh cdc chdt diéu hoa tang
trieong thuc vdt noi sinh

Céc chét diéu hoa ting truong thyuc vat: auxin
(IAA), cytokinin (zeatin), gibberellin, abscisic acid
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(ABA) c6 trong mau ciy duogc ly trich va cd lap
bang cach dung cac dung méi thich hop, sau dé
thuc hién sic ky trén ban mong silica gel 60 F254
(ma s 1,05554; Merck), & nhiét do 29 °C véi dung
mdi di chuyén chloroform : methanol : acetic acid
(80:15:5 v/v). Vi tri cia cac hormone tang trudng
thyc vat duge phat hién nho quan sat tryc tiép dudi
tia UV. Hoat tinh cidc hormone ting trudong thuc
vat duge do bang sinh tric nghiém: diép tiéu lta
(Oryza sativa L.) cho auxin va abscisic acid, tir
diép dua leo (Cucumis sativus L.) cho cytokinin,
cdy mam xa lach (Lactuca sativa L.) cho
gibberellin [3, 4].
Ap dung cdc chat dieu hoa tang trudng thic vit
trén sw phdt trién choi tir cdy in vitro trong diéu
kién stress man

Céc khuc cit chdi nach & cac vi tri tr 2 dén 4
(tinh tir ngon chdi) co chiéu cao khoang 0,5 cm tir
cdy in vitro tang trudong trén moi truong MS [10]
dugc ¢o 1ap va cdy vao éng nghiém chtra 15 mL
mdi trudng MS % véi NaCl c¢6 hay khong c6 bd
sung IAA 0,25 mg/L, zeatin 0,1 mg/L va GAs;
0,1 mg/L. Cac mau céy duoc dat nudi & didu kién
anh sang 2000 + 200 lux (12/24 gio), nhiét do
22 + 2 °C va 4m d6 58 + 3 %. Mdi nghiém thirc
duoc lap lai 3 lan, mdi 1an 15 miu céy. Sau 3 tudn
nudi cdy, chidu cao cay, sb 14, dién tich 14, s6 ré va
chiéu dai r& duoc xac dinh.
Tao chéi ¢é kha ndng tang truéng trong diéu kién
stress man

L4 mé thtr 2 cia cy clc dai doa in vitro 5 tudn
tudi tinh tir ngon, tang trudng trén moi truong MS
duoc ¢ lap, tao cac vét thuong vudng goc voi gin
chinh va cdy vao erlen 250 mL chira 20 mL moi
truong MS % voi BA 0,2 mg/L, NAA 2 mg/L [10]
¢6 hay khong c6 bd sung NaCl 6 g/L. Cac mau cay
duoc dat nuéi & didu kién anh sang 2000 £ 200 lux
(12/24 gid), nhiét d 22 + 2 °C va 4m d6 58 + 3 %.
Mbi nghiém thic dwoc ldp lai 3 1in, mdi lan 5
erlen, mdi erlen gdm 3 mau cdy. Sau 6 tudn nudi
cy, ti 16 mau tao chdi va sé chdi dwoc x4c dinh.

Céc chdi tai sinh c6 chiéu cao khoang 0,5 cm
duoc cd lap va céy vao éng nghi¢m chira 15 mL
mdi trudng MS % véi NaCl 6 g/L. Cac miu chy
duoc dat nudi & diéu kién anh sang 2000 + 200 lux
(12/24 gio), nhiét d6 22 + 2°C va 4m do 58 + 3%.
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Mbi nghiém thirc dwoc 1ap lai 3 lan, mdi lan 10
mau cdy. Sau 3 tudn nudi cdy, chidu cao cdy, sb 14,
dién tich 14, sd ré va chiéu dai r& dwgc xéc dinh.
Xir Iy thong ké

Két qua thi nghiém dwoc phan tich bang chwong
trinh thong ké SPSS (Statistical Package for the
Social Sciences) dung cho Window phién ban
20.0. Su khac biét c6 y nghia & mirc 95% cua gia
tri duoc thé hién boi cac mau tu hodc chit sb kém
theo.

3 KET QUA VA THAO LUAN

Anh hwéng ciia NaCl & cac ndng do khac nhau
trén sy phat trién cia khic cat chdi tir ciy
in vitro

Sau 3 tudn nudi cdy trén moi trudng c6 bd sung
NaCl & cac ndng do tir 4 — 10 g/L, sy ting trudng
ctia chdi va ré giam dan khi gia ting ndng d6 NaCl
xtt ly. O ndng d6 NaCl 4 g/L, sy ting trudng cua
chdi khong bi anh huong, s r& khong thay doi
nhung chiéu dai ré giam manh so véi déi chimg. O
cac ndng do NaCl tir 6 g/L dén 10 g/L chiéu cao
cay, s6 14, dién tich 14 giam manh va didc biét
khong c6 sur tao ré (Bang 1, Hinh 1).

Bang 1. Anh hudng ctia NaCl ¢ cac ndng do khac nhau trén sw phat trién chdi tir khuc cét chdi in vitro
cay cuc dai doa sau 3 tudn nudi cly

A A A A oA ’ ’
Ni’égl;‘i’gl/\;i‘)c ! Ch‘ez'c:;‘)" cay S 13/cay D’?('(':;f)h 14 $6 ré/cay Chidu dai r& (cm)
Boi chimg 1,36 +0,13° 2,83+0,18° 1,27 +0,062 1,00 + 0,002 0,80 +0,03°
(MS %)
4 133+011° 28007247 122+005° 1,00+ 0,00 0,60+ 0,05°
6 1,08£0,07° 220%0,13° 0,90 £0,03° : ;
8 0,56 + 0,04 120+023° 052+0,02° - -
10 052+0,02° 080+0,22° 0,48 +0,03° N -

Ghi cha: (-): khong cé sir tao 1é
Cic s6 trung binh trong cgt voi cdc mau twe khéc nhau khéc biét cé y nghia ¢ mire p < 0,05

Hinh 1. Su phat trién chdi tir khiic cit chdi nach trén méi trudng c6 bd sung NaCl & cac ndng do khac nhau sau 3 tudn nudi cy;
Thanh ngang 1 cm

(A). Béi chung (MS %);  (B). NaCl 4 g/L;

Viéc bd sung NaCl dan dén sy xuét hién cac
ddm nau trén 14, sy xuét hién cac dém nau xay ra
nhanh hon khi ting dan ndng d6 NaCl. Cac dém
nau xuat hién sém nhit & mau cdy ting trudng trén
mdi trudng c6 bd sung NaCl 10 g/L, cham hon &
miu cdy ting truong trén modi trudng c6 bd sung

(C). NaCl 6 g/L;

(D).NaCl8g/L;  (E). NaCl 10 g/L

NaCl 8 g/L, 6 g/L va chdm nhit & miu ciy ting
truéng trén moi trudng c6 bd sung NaCl & ndng do
4 g/L (Bang 2). Su hoa nau & 14 bit dau do sy giam
diép luc t6 & cac té bao nhu mod gan mach dan. Sau
d6 té bao tiép tuc hoa ndu va chét (Hinh 2).
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Bang 2. Thoi diém xudt hién ddm néu trén 14 ciia khuc cit chdi in vitro ting truong trén méi truong MS % ¢6 bd sung NaCl & cac
ndng d6 khac nhau

Néng d§ NaCl xir Iy (g/L) Théi diém xuét hi¢n dém niu trén 14 (ngay)
Déi chitng (MS %) 0+0°
4 32132
6 26+2°
8 17+1°¢
10 7£14

Hinh 2. Lat cit ngang qua gén chinh cua 14 ciia mAu cdy tang trudng trén méi truong MS % ¢6 bd sung NaCl 6 g/L & cac thoi diém
ngay 0 (A), 23 (B) va 26 (C). Mili tén: cac té bao nhu mé gin mach bi mét diép luc t&; Thanh ngang 100 um.

Cac bién dbi sinh ly, sinh héa cia miu ciy
trong diéu kién stress min
Ham luong diép luc 16 va carotenoid

Sau 2 tudn nudi céy, ham luong diép luc td a, b
va dic biét 1a carotenoid trong miu cdy ting
truong trén moi truong cd bd sung NaCl 6 g/L
thap hon so véi ddi ching (Hinh 3).

BDbi ching (MS 4)  ONaCl 6 g/L

59 *

2,09

*

1,34

Diép luc tdb

pg/mg trong lwgng twoi
N

0,13
—=En

Carotenoid

Diép luc tha

Hinh 3. Ham luong diép luc t6 a, b va carotenoid trong
khiic cit chdi in vitro sau 2 tudn nudi ciy
("), trong ciing 1 chi tiéu theo déi khac biét c6 y nghia p = 0,05
(T- Test)

Cuong dé quang hop va hé hap

Sau 2 tuan nudi cdy, cuong do quang hop cua
mau cdy ting trudng trén moi truong cd bo sung
NaCl 6 g/L thip hon so véi dbi chimg. Nguoc lai,
cuong d6 hé hip cia mau cdy ting truéng trén
mdi trudng c6 bd sung NaCl 6 g/L cao hon so véi
dbi chimg (Hinh 4).

_ OPéi chimg (MS %)  ONaCl 6 g/L

B o
2 200 e 0 &
5 172 &
) -

3 e 8
E L 150 =
£ w0 g
P 8
a :
S o g
o 3
; g
3 - 0

Cudmg d9 quang hop Cudmg dd hd hip
Hinh 4. Cuong d6 quang hop va hd hip cia khiic cit chdi
in vitro sau 2 tudn nudi ciy
("), trong ciing 1 chi tiéu theo doi khac biét cé y nghia p = 0,05
(T- Test)
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Ham liwong tinh bot va dieong tong sé

Sau 2 tudn nudi cdy trén moi truong co bd sung
NaCl 6 g/L, ham lugng tinh bot trong mau cay
giam manh trong khi d6 ham lugng duong tong sb
tang cao khi so voi d6i ching (Hinh 5).

6 + BDdiching (MS'%) BNaCl6g/L =
o 5,03
= 57
1=
()
W 4 4 *
£ 312 3,26
2 34
E. \
£ 29
-
11 0,39
0 B ¢ 2 i

Ham lugng tinh bot Ham lugng dudng tdng sb

Hinh 5. Ham luong tinh bot va dudng téng sb ciia khuc cit
chdi in vitro sau 2 tudn nudi cdy
(*), trong cung 1 chi tiéu theo doi khdc biét c6 y nghia p =
0,05 ( T- Test)

Ham lugng proline

Trong diéu kién xtr Iy NaCl 6 g/L, mau cdy ¢
su gia ting tong hop proline. Ham luong proline
¢6 su ting cao so voi ddi chimg (Hinh 6).

25 T

2,21

0,75

Ham lugng (mg/g TLT)

Dbi chitng (MS ) NaCl 6 g/L

Hinh 6. Ham lugng proline trong khuc cit chdi in vitro
sau 2 tudn nuéi cdy
(%), khdc biét 6 y nghia p = 0,05 ( T- Test)

Hoat tinh cdc chat diéu hoa tang truong thyc vat
noi sinh

Sau hai tudn nudi cdy trén moi trudng co bd
sung NaCl 6 g/L, hoat tinh IAA va gibberellin gia
tang, dac bi¢t 1a hoat tinh gibberellin. Hoat tinh
zeatin va ABA trong mau cay khong co su khac
biét so voi dbi chimg (Béang 3).

Bang 3. Hoat tinh cac chét didu hoa tang trudng thyc vét noi sinh trong khiic ¢t chdi in vitro sau 2 tudn nuéi ciy

I | Hoat tinh cic chit didu hoa ting truéng thuwe vat ndi sinh (mg/L)
Nghiém thirc _ > _
IAA Zeatin Gibberellin ABA
Ddi chimg (MS %) 0,24 +£0,02 0,17 £0,02 0,11 +£0,04 0,09 £ 0,02
NaCl 6 g/L 0,32+0,037 0,19+0,01 0,25+0,05" 0,12 £0,03

(*), khdc biét trong cot c6 y nghia p = 0,05 ( T- Test)
Anh huéng ciia sy phdi hop cac chit diéu hoa
ting truéng thue vét trén sy phat trién chdi in
vitro trong diéu kién stress min

Sau 3 tuan nudi cdy, su phdi hgp bd sung TAA

0,25 mg/L; zeatin 0,1 mg/L va GA3 0,1 mg/L vao
moi truong MS %5 ¢6 NaCl 6 g/L gitip cai thién su
phat trién chdi va ré (Bang 4).

Bing 4. Anh huong ciia sy phéi hop cac chat diéu hoa ting truong thuc vat trén sur phat trién chdi in vitro
trong didu kién stress mén sau 2 tudn nudi ciy

Nghiém thirc Chiéu cao choi S6 14/chdi Dién tich I3 S6 ré/cay Chidu dai ré
(cm) (cm?)

Pbi chimg (MS %) 1,36+0,13° 2,83+0,18° 1,270,062 1,00+ 0,002 0,80+ 0,03°

NaCl 6 g/L 1,08+0,07° 2,20+0,13° 0,90+ 0,03" - -

NaCl 6 g/L, IAA 0,25

mg/L, zeatin 0,1 mg/Lva | 1,26+0,07° 267+0,15° 1,360,092 1,00 40,00 0,75+0,09°

GA; 0,1 mg/L

Cdc s6 trung binh trong cgt véi cdc mau tir khdc nhau khdc biét cé ¥ nghia 6 mitc p < 0,05
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Kha niing tai sinh chdi tir 14 ctc dai déa in vitro
trong diéu kién stress min

Sau 6 tudn nudi cdy trong diéu kién stress man
(MS % véi BA 0,2 mg/L, NAA 2 mg/L va NaCl
6 g/L), cac la van co kha ning tao chdi. Tuy
nhién, ti 16 miu tao chdi va sb chdi trén mau cay
giam manh so v6i ddi chimg (Bang 5, Hinh 7).

Bing 5. Kha nang tai sinh chdi tir 14 cdy in vitro trong diéu
kién stress mdn sau 6 tudn nuoi céy

Nghiém thire Ti 1¢ miu tao chdi (%) S$6 chdi/miu
Pbi ching ** 100,00 + 0,00 * 8,25+142*
NaCl 6 g/L 62,47 +3,17 2,53+1,67

(*), khac biét trong cot c6 y nghia p = 0,05 ( T- Test)
(™), d6i chimg: MS % véi BA 0,2 mg/L va NAA 2 mg/L

Hinh 7. Chdi i sinh trén méi truong MS % v6i NaCl 6 g/L
c6 bo sung BA 0,2 mg/L va NAA 2 mg/L sau 6 tuan nuoi cay.
Thanh ngang 1 cm.

Céc chdi tai sinh trén moi truong co bd sung
BA 0,2 mg/L va NAA 2 mg/L ting trudng t6t hon
s0 v6i cac chdi tai sinh trén méi trudng chi bd
sung chat diéu hoa tang truong thuc vét sau 5 tudn
nudi ciy trong diéu kién stress man. Chiéu cao
cay, dién tich 14, s6 ré va chiéu dai ré tir chdi tai
sinh trong diéu kién stress man dat cao hon so véi
d6i chimg (Bang 6, Hinh 8).

NATURAL SCIENCES, VOL 2, ISSUE 4, 2018

) . ®
Hinh 8. Su phat trién ctia cac choi tai sinh ¢6 nguon goc khac
nhau sau 5 tudn nudi cy trén méi truong stress man.
Thanh ngang 1 cm.
(A) Bbi chimg; (B) chdi dugc tao trong diéu kién stress man

Théo ludn

Khé nang chiu man cda thuc vat tuy thudc vao
loai, 0 man cua moi trudng va thoi gian tac dong
[1]. O clic dai doa, sau 3 tuan nudi cdy, kha ning
phat trién cua khuc cét choi khong bi anh huong
khi xir 1y v6i NaCl ¢ nong d6 4 g/L. Khi ting
néng d6 NacCl 1én 6 g/L, cac khic cit chdi co su
giam ting truong, dic biét 1a khong cé su tao ré
(bang 1, hinh 1). Nhu vay, NaCl & ndng d6 6 g/L
dugce xem 13 ndng d6 gy stress va duge bd sung
vao moi trudng dé khao sat anh huong cia stress
man 1én sy thay ddi cac chi tiéu sinh 1y, sinh hoa
clia chdi va dung trong thi nghiém tao ngudn vat
liéu c6 kha nang chiu méan.

Su gia ting nong d6 NaCl trong mdi trudng
nudi cdy lam gia ting ap suét tham thau, han ché
su hdp thu nu6e, dong thoi tich liy ion Na* va CI-
trong té bao. Sw hip thu ion Na* 1am thay ddi hoat
dong ctia cac bom trén mang, dic biét 1a cac bom
Ca?* 1am anh hudng dén sy truyén tin hiéu thi cip
cuia auxin hay bom K* din dén can su hoat hoa
clia cac kinase, can tong hop protein, lam giam
ham luong di¢p luc td va thuc déy su ldo hoa
trong té bao [1]. Diéu nay giai thich tai sao ham
luong diép luc td va carotenoid trong té bao cua
khiic cit chdi giam trong didu kién xur 1y NaCl
6 g/L (Hinh 3). Sw mét diép luc t6 xay ra dau tién
& c4c té bao nhu md quanh mach dan sau dé cac té
bao nay tiép tuc bi hoa nau va chét (Hinh 2). Bén
canh sy gidm ham lugng diép luc td va
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carotenoid, cudng do quang hop cia 14 & miu cay
tang truong trong diéu kién stress man ciing giam
manh (Hinh 4). Té bao thuc vat chi quang hop
duogc khi chira diép luc t6. Do d6, khi ham luong
diép luc t6, ddc biét 1a diép luc t6 a giam, cuong
d6 quang hop cling gidm. Sy gidm ham lugng
diép luc t6 dan dén giam quang hop ciing duoc
ghi nhan & trong trudng hop lia mi ting trudng
trong diéu kién stress man [11].

Trong diéu kién stress man, ham lugng tinh bt
giam, ham lugng duong tong sé va cuong do hod
hép gia ting (Hinh 4-5). Diéu nay ciing dugc ghi
nhin & cdy lia mi ting truong trong diéu kién
stress man [2]. Két qua phan tich hoat tinh chat
diéu hoa ting truong thuc vat ndi sinh cho thay
hoat tinh gibberellin trong mau cdy ting trudng
trong diéu kién stress man co sy gia ting. Sy gia
taing ham lugng duong tong s6 va giam ham
luong tinh bot co thé 1a do qua trinh thuy giai tinh
bot dudi tac dong cua gibberellin [1]. Chinh sy
gia ting ham lugng duong gdp phan diéu chinh ap
suat tham thiu ndi bao, ngoai ra con cung cép tién
chét cho con duong hé hép. Trong diéu kién stress
man, hoat ddng ho hap cia té bao gia ting khong
chi tao nang luong ma con cung cap cac tién chat
cho céac con duong tong hop proline, mot hop chat
thuong duogc téng hop trong té bao voi ham luong
cao khi thuc vat dap ung voi diéu kién man [7].
Két qua phan tich cho thdy, ham lugng proline
tang manh khi mau cdy duoc dat nudi trong moi
truong ¢6 bd sung NaCl 6 g/L (Hinh 6). Su ting
ham luong proline c6 vai trd gitp 6n dinh céu triic
mang té bao, duy tri ap suat thdm thdu ddng thoi
gitp cung cip ngudn nitrogen can thiét cho qua
trinh phuc hdi clia cdy trong didu kién stress man
[7]. Theo Ludwig-Muller (2007), trong diéu kién
stress mdn ham lugng auxin ndi sinh gia tang
trong 1a kich thich sinh tong hop proline [8].
Trong nghién ctru nay, ham lugng IAA ndi sinh
trong mau cdy ting truong trén moi trudng stress
man c6 sy gia tang (Bang 3). Do d6, trong sy tai
sinh chdi tir 14 cdy cac dai doa in vitro, viéc sir
dung phéi hop BA 0,2 mg/L va NAA 2 mg/L gitp
thiic ddy su chuyén hoa va téng hop auxin,
cytokinin ndi sinh can thiét gitp cac té bao 14 co
kha ning chdng chiu véi didu kién stress man dé
budc vao con dudng tai sinh thyc vat (hinh 7).

Céc chdi tai sinh hinh thanh trong diéu kién man
¢6 kha ning ting truong tét sau 5 tuan nudi cy
trén méi truong MS % c6 bd sung NaCl 6 g/L
(Hinh 8).

4 KET LUAN

Khiic cat chdi in vitro cta ciy cuc dai déa co
kha ning chiu man & ndng d6 NaCl 4 g/L. Trong
didu kién stress man (NaCl 6 g/L), ham lugng
diép luc td, carotenoid va cudong do quang hop
giam. Theo sau su giam di¢p luc t6 1a su hoa nau
va chét cua té bao nhu mo 14. Stress man lam ting
hoat tinh IAA va gibberellin giup thuy gidi tinh
bot thanh duong dan dén ting cuong do ho hap va
su tich liiy proline. Xir 1y phdi hop IAA
0,25 mg/L; zeatin 0,1 mg/L va GA3 0,1 mg/L gilp
khitic cit chdi in vitro ting kha nang chéng chiu
v6i didu kién man. Cac chdi dugc tai sinh trén
mdi truong MS c6 bd sung BA 0,2 mg/L; NAA
2 mg/L va NaCl 6 g/L ¢ kha nang phat trién tot
trong diéu stress man.
DANH MUC CAC CHU VIET TAT
MS: Murashige and Skoog
IAA: Indol acetic acid
GAas: Gibberellic acid
BA: 6-Benzyl aminopurine
NAA: 1-Naphtalene acetic acid
ABA: Abscisic acid

TLT: Trong lugng tuoi
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Study on the in vitro development of
Chrysanthymum indicum L. shoots in the
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Abstract—In this study, NaCl at varrious
concentrations of 4 — 10 g/L was used to investigate
the salt tolerance of in vitro shoot cuttings of
Chrysanthemum indicum. Morphological,
physiological and biochemical changes during the
response of shoot cuttings in the salinity stress were
analyzed. NaCl at 6 g/L reduced the development of
shoot cuttings. Under salinity stress conditions, there
have just a little reduction of the chloroplast in
parenchymal cells near the midrib of leaf before

they turn brown and die. Besides, carotenoid, starch
content, and photosynthesis intensity were
decreased. In contrast, respiration rate, proline and
total soluble sugar content, and the activity of 1AA
and gibberellin were strongly increased. The
application of 1AA 0.25 mg/L, zeatin 0.1 mg/L and
GAs 0.1 mg/L improved the shoot development in
the salinity stress condition. Shoots in MS medium
supplemented with BA 0.2 mg/L, NAA 2 mg/L and
NaCl 6 g/L grow better in salinity stress condition.

Index Terms—Chrysanthemum indicum, shoots development, salinity stress, plant growth regulators.
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