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Screening of induction medium and NaN, mutation condition for axillary bud from stem segments
of Stevia rebaudiana and POD isoenzyme analysis of mutation plantlets HE Ke-qin, HU Neng-
bing, CUI Guang-rong, ZHOU Yu-li ( College of Plant Science, Anhui Science and Technology
University, Fengyang 233100, China), J. Plant Resour. & Environ. 2012, 21(3): 74-79

Abstract: Taking stem segments of Stevia rebaudiana Bertoni as explants, the type and concentration of
hormones (0.0, 0.1 and 0.2 mg - L™ NAA; 0.0, 0.5 and 1.0 mg - L' 6-BA; 0.000, 0.005 and
0.010 mg - L' TDZ) in induction medium of axillary bud were selected by 19(3*) orthogonal table.
On the basis, NaN, concentration (3, 6 and 9 mmol - L™') and treatment time (1, 2, 4 and 8 h) in
mutation process of stem segments were compared and the optimal mutation condition of NaN, was
screened preliminarily. And change of POD isoenzyme zymograms of plantlets cultured for 5, 10 and 15 d
after above-mentioned NaN, mutation treatment was analyzed by polyacrylamide gel electro-phoresis
(PAGE). The results show that axillary bud can be induced on all media containing different hormone
combinations, but their axillary bud number and plantlet height are different. By comprehensive
comparison, it is determined that the appropriate medium for axillary bud induction of S. rebaudiana is
MS medium ( containing 5.0 g + L™ agar powder and 30 g *+ L' sucrose, pH 6.0) added 1.0 mg - L
6-BA and 0.1 mg - L™' NAA. With rising of NaN, concentration and prolonging of treatment time, the
death rate of stem segments treated by NaN; increases gradually during induction culture process of
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axillary bud, and average number of axillary bud and plantlet height decrease, moreover, mutation
plantlets in most treatment groups dwarf. According to the median lethal dose, it is confirmed that the

optimal NaN, mutation treatment method is putting stem segments of S. rebaudiana in 9 mmol - L™ NaN,
solution soaking for 4 h. The PAGE analysis result shows that POD isoenzyme zymogram of all S.

. rebaudiana mutation plantlets. can be divided to a, b and c regions, but band number and activity of POD
isoenzyme in different treatment groups change during different culture times. After cultured for 5 and
10 d, activity and band number of POD isoenzyme of mutation plantlets in different treatment groups have
obvious differences, while there is difference in activity of POD isoenzyme but without obvious change in
band number of POD isoenzyme after cultured for 15 d. It is suggested that NaN; mutation treatment with
suitable concentration can cause stress effect of S. rebaudiana plantlets in short term.

Key words: Stevia rebaudiana Bertoni; stem segment; axillary bud induction; hormone combination;

NaN, mutation; POD isoenzyme
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2.1 HHRERBFBESEFENBESER
FEEAFABRAGINESHRE LT 2R
WREFFERERNE 1, MR 1 MR 30 dJ5, 7
FIEIREE B RETE S I RCE (B A A B
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B Ab# 1A 9 [ PR BCE R A B , T HoAh
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Table 1 Comparison of induction results of axillary bud from stem
segments of Stevia rebaudiana Bertoni on induction media with
different hormone combinations'’

-1
R i R e
Treatment Average number Pla..ntlet
6-BA NAA TDZ of axillary bud height
1 0.0 0.0 0. 000 1.5¢ 6.6a
2 0.5 0.0 0.005 7.3b 3.5e
3 1.0 0.0 0.010 6.4c 3.1f
4 0.0 0.1 0.005 7.6a 3.0f
5 0.5 0.1 0.010 2.5e 5.9¢
6 1.0 0.1 0.000 7.2b 6.2b
7 0.0 0:2 0.010 7.3b 2. 81g
8 0.5 0.2 0.000 4.6d 2.6g
9 1.0 0.2 0. 005 1.5¢0 5.2d

D EFI AR/ E F R R %R BE (P=0.05) Different small
letters In the same column indicate the significant difference (P =

0.05).

1 REH 40 6 MR XF] 6.2 em B A
KR A1 9 MBS A5 6.6 f15.2 cm
BAKBE, B AR ; A5 HH&k 5
5.9 em (HE M E LT HA S M BAE SN
2.6 ~3.5 cm HHAMIBIKE . ZREBEETN
GERRHA ACH 3 A 0T DARACER T 8 RIME R
SRR BE, WMHABA IR SHSa BEER,

SA IR B BB A KR, B
ARTE 6 BN ETE R RCR BT, I A TR 3
BEFFSIHRIIEHRE NS 1.0 mg - L76-BA0. 1
mg - L'NAA 5.0 g « L' BEAS# A1 30 g - L BEREAY
MS #5574 (pH 6.0) .
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A;1.Omg-L! 6-BA-0.1 mg- L' NAA; B; 1.0 mg- L' 6-BA-
0.010 mg - L' TDZ; C: 0.5 mg - L' 6-BA-0.2 mg - L™ NAA.

1 ZEAAREEAAHNBAREFELEFI04dSHHRAEY
7512 2274

Fig.1 Comparison of plantlet morphology of Stevia rebaudiana
Bertoni cultured for 30 d on induction media with different hormone
combinations

2.2 NaN,4bIB iR B Fn4b 12 s (8] 9 0 1 45 SR

Z AN EE NaN, R 1.2.4 18 h )5, #itnt
HEBRFHRRIERGRLE2 ME 2, 45R7EHN.
F NaN, A0 S 35 22 B i SR T2 3R - Y M2
BRI R A B R . B NaN, 75 vk i i 32
R ANAL AT (8] B T, B 3G 2R B AU T R B WY
K, HoA, I 9 mmol « L NaN, VAW 8 h, Bty
T B, 155 92. 4% ; 1 AR MR BE NaN, IS iR
1 ~2 h WZERFET-EIHMRL0.0% ~12.5%) , i}
HI7E ] NaN, 7 W i 20 1 7 vp b 2R N (4] 2 S 2R -3
ZBSETWEERR, SOMAVFHRFHE S
WIBHE NalN, 7 WOV B et 75 R A 258 e [ ) 2 6 K
S FREMBEH. 55X (RS NaN, 5B AL #) H
b, KER oAb FRLH B T80 B R 3 LB AL
L NaN, BB R WAL o] FBEI T BEBRFES

IES NGNS UV WSE g i N e
R, ANFERELERSILE(E 2), I BHFEE NaN,
P 4R 1 AR Ak ZEL I (] FY S X S BR R AN
— RN , B 7 A R B A0 b B [ £ G 1
DA BI R BFER R ™ 9 mmol - L™ NaN, i
¥4 h AL EE GBS T ARG SR 50% , 5F
HP RS S X A B 225, SRt Bl B B H
KPBIEH o JEIEIAK,9 mmol « L™ NaN, ¥ 4 h
S 2R BURCEE S S B B R A AR R
®2 LFFERE NaN; BHABARMNERHHNERBFFSE
REgtbg!
Table 2 Comparison of induction results of axillary bud from stem

segments of Stevia rebaudiana Bertoni treated by NaN, solutions with
different concentrations and treatment times'’

NaNaVk  phsitil/h SEC-%/% PR HF/om
Bf/mmol - L' Treatment Death  Average number  Plantlet
Conc. of NaN; time rate of axillary bud height

3 1 0.0i 5.5ab 5.1a
6 1 0.0i 5.6ab 3.6d
9 1 i2.5f 5.4ab 3.2
3 2 0.0i 5.6ab 4.6b
6 2 5.0g 4.9b 3.6d
9 2 2.7h 5.5ab 2.9f
3 4 29.8e 4.6b 4.2¢
6 4 30.0e 5.2ab 3. 0ef
9 4 49.0d 4.9b 2.8f
3 8 67.7¢ 1.4¢ 4.0c
6 8 89.1b 1.5¢ 4.1c
9 8 92.4a 0.6¢ 2.9
0(CK) 0 0.0i 6.5a 5.1a

D A5 R ARG F 3R 2% 5 B F (P=0.05) Different small
letters in the same column indicate the significant difference ( P =
0.05).

A B C

F

A; Fi3.mmol - L7} NaN; %1 4 h With 3 mmol - L} NaN, soaked for 4 h; B: B 6 mmol - L™! NaN,; 8 4 h With 6 mmol - Lt NaN; soaked for 4 h;
C: F9 mmol - L™F NaN; B34 h With 9 mmol - L' NaN, soaked for 4 h; D: 3 mmol - L™' NaN,E#1 8 h With 3 mmol - L' NaN, soaked for 8 h;
E: fi 6 mmol - L™ NaN, 2% 8 h With 6 mmol « L' NaN, soaked for 8 h; F: 9 mmol - L™' NaN, 5 8 h With 9 mmol - L' NaN, soaked for 8 h.

H2 £ NaN; BEAEGHESR 30 d HHBHEEEBSILR
Fig. 2 Comparison of plantlet morphology of Stevia rebaudiana Bertoni cultured for 30 d after treated by NaN, solution
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W A BA A E W A5 XA E RS
HE —EER, B RE RE R E K, &4
41 POD [] T-Fg 45y BB 1 22 R B Wi/, (R B K
BEERER

B AL HRZH E A5 R AR S T POD [l TEEIERY a
WERAFRREFAKR NRIANEEHENER. &
AEA b WRHAHHEAER, £ 9 mmol - L7
NaN, ZEWIE#1 1 h.6 mmol + L™' NaN, 752 8 h Al
9 mmol - L™ NaN,75W B 8 h J5355% 5 d BB
B b XA H AL #A D, ESR 10 F
15 d MBS HERA L EBEEERZER . POD 4

12345 6CK7 8 9101112

A

CK: K% NaN,4b3 Without treated by NaN,; 1; 3 mmol - L™} NaN; 22 1 h With 3 mmol -
¥ 1 h With 6 mmol + L~! NaN, soaked for 1 h; 3; F§9 mmol - L™ NaN; 2% 1 h With 9 mmol -
#22 h With 3 mmol - L™! NaN; soaked for 2 h; 5. Fj 6 mmol - L™' NaN, %312 h With 6 mmol -
%2 h With 9 mmol « L™! NaN; soaked for 2 h; 7; Fi3 mmol - L™ NaN, &i#1 4 h With 3 mmol -

1 2345 6CK7 8 9101112

TR ¢ WAL 1 &4, %4 3 mmol - L' NaN, %
B 1 h.9 mmol - L' NaN, W E# 1 h.3 mmol - L™
NaN,7A# B 2 h 1 6 mmol - L™ NaN, ¥ ¥ 5 1y
2 W3S AT, K43 mmol - L7
NaN, 7 #5271 1 h, 9 mmol - L™" NaN,JA ¥ & ¥4 1 h,
9 mmol -+ L™ NaN,%#E % 2 h.3 mmol - L™ NaN,
WEHL 4 h F19 mmol - L™ NaN, ¥ EHL 4 h [5I55%
10 d MFBTIRE A o WK, HRLFEHATESR S M
10 d A RE H B AEFN S EA 5 15 d
FE TR EREAE o WK, (NEEER —EER.

HR 4 POD [A] T ffg o, 3K 43 A &5 5 ol I« 28 NaN, %
AR S, E A AR SRR (R (5 F1 10 d)
5 & N BN, POD [l TR S B E MG A =
S (HBEIE SR B (15 d) , 95728 A v O LSO
DL BT SS , £ A A 1A R 1 By POD ] T.E§AY
R BEE RN ZE ST .

] 23456CK7 89101112

C

Lt NaN; soaked for 1 h; 2: FJ 6 mmol - L! NaN, &
L' NaN, soaked for 1 h; 4; fiJ3 mmol - L' NaN, %
L! NaN, soaked for 2 h; 6: F§9 mmol - L! NaN, &
L! NaN, soaked for 4 h; 8: F§ 6 mmol - L ™! NaN, 3

14 h With 6 mmol - L™ NaN, soaked for4 h; 9: J9 mmol - L™! NaN, 2 #J4 h With 9 mmol - L™ NaNj soaked for 4 h; 10: fiJ 3 mmol - ™! NaN, &
#2 8 h With 3 mmol - L™ NaN; soaked for 8 h; 11 16 mmol - L™! NaN;¥2#1 8 h With 6 mmol - L' NaN, soaked for 8 h; 12: fij9 mmol - L' NaN,

B %18 h With 9 mmol + L' NaN, soaked for § h.

A: ¥2%5 d Cultured for 5 d; B: 3%3% 10 d Cultured for 10 d; C: 3% 15 d Cultured for 15 d.

3 £ NaN, RBAEEFREEN AHH B LR AL REHL POD B ITEHEE
Fig. 3 POD isoenzyme zymograms of mutation plantlets from stem segments of Stevia rebaudiana Bertoni at
differént culture times after treated by NaN, solution

3 WA R

TEW A SR M ELAE b, X HE i35 i 2R i R S aR
HE R FPR R W B iR AR AL FEFR) NaN, (4 40 28 ¥k BE Al
AEFRE A AT T LR, G5 SRR S H T
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mg - L' 6-BA.0.1 mg - L' NAA.5.0 g - L' 3%

30 g - L7 AR MS 85555 (pH 6.0) , ZEILIE SR 3K
FHATEBE RS, FYREFECEE 7.2, ERiAE
6.2 cm, HAEHEKRNE LT, F§9 mmol - L
NaN, 29 4 h; TEZAL B AT, 2B E IR T,
AR KIER B B, & 2. 8 em, B S
RO S HHER 4.9,

X 4: NaN, G52 AL 35 85 5% 5.10 1 15 d w557
A POD 7] T M1 9 50 #r 45 SR K 9« NaN, 4b 31
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