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WE: N Bk R (Passiflora foetida) (PR & FAE R R, LASEAE M ZEBORAME R, BFFC T R4 A KRR AVE 2R 5 ot
BRI R, RIS X AL B (O R BEAT R AT . 45 5K, MS+6-BA 0.5 mg/L+NAA 0.05 mg/L 15 3734 F 1% 5 M A 25
FARFEZF A s MS+6-BA 3.0 mg/L+NAA 0.3 mg/L 3 7R A F T F @G ALK ; 12 MS+IBA0.2 mg/L 7R E8E & /Nt
HAEMR . AW ERR L A D BEREQ L )MER R, G IA 92.6%, HAEMA: K RIF. 0~200 mmol/L NaCl
ROFR AL A KR Z R 4 200 mmol/L NaCl &b, Ak HBUE . MR 255, %I %. b NaClkET &, it
Ji1¥) SOD % Pz 7t =i, POD. CAT Al APX il PE I 2 e Tt i Ja BRAR a4 . O RBR R B F . RSB E
THARSCFE.

KA WERAE: KB MWAEF: mfdEgl Hiha

doi: 10.11926/jtsb.4323

Stem Culture in vitro of Passiflora foetida and Salt Tolerance of Seedlings

LIU Yan-yan'?, SI Can?, HE Chun-mei?, YU Zhen-ming?, DUAN Jun?*

(1. Guangzhou Flowering Research Center, Guangzhou 510360, China; 2. Guangzhou Provincial key laboratory of Applied Botany, Key Laboratory of South
China Agricultural Plant Molecular Analysis and Gene Improvement, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650,

China)

Abstract: In order to establish a rapid regeneration system of Passiflora foetida, the effect of plant growth
regulators on adventitious bud induction, rooting were studied by using stems as explants, as well as the salt
tolerance of seedlings. The results showed that the induction and growth of adventitious buds were suitable on
MS+6-BA 0.5 mg/L+NAA 0.05 mg/L medium; the callus induction was appropriate on MS+6-BA 3.0 mg/L+
NAA 0.3 mg/L medium; and the rooting of plantlets was available on 1/2MS+IBA 0.2 mg/L medium. The
survival rate of plantlets could up to 92.6% after transplanted on matrix (peat - vermiculite . perlite=2 > 1 : 1).
The growth of P. foetida seedlings was not affected under 0—200 mmol/L NaCl, while plants appeared dwarfing,
leaf wilting, and yellow under more than 200 mmol/L NaCl stress. The SOD activity in leaves increased with
increment of NaCl concentration, while POD, CAT and APX activities increased at first, and then decreased.
These would provide technical support for the breeding of P. foetida and the restoration of seashore ecology.
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W RENBOLHEL MM, S BRRIESTETN
2R, RIMEIFEM, AR

FEERRZENT AN b S G R 5, B
B RERER L RERER L R, R RAERL
HERBEA TR WML KER, TG
7 RFAZ I AMETRM SRR EE . AP AR A
Ry WL REENS, RSTA R, B
Ja R AT RN s I AN TR T B, TR
AT B TR R s AR R, XA
I D A AR 1 L,

TR AR B AR T, ER T
KRR BHIHC R R ERARAIRIRBOR, H
AR I SRR IE » AR S AR ER R AT 15 22 BONAME
i, R B AT TR ORISR, R
EENEZER T OEEAR . R RSN B
FRHE, NRERR EEARE R AR R AR A
Wt RN N — i), AR TN
855, LB W AR R R L RE T AR MR B B
HEARAR, XS 2 7 W LR AT A B,
PRVT HOXT £R 30 38 N AL

1 MR

1.1 #

Jo Bk 3t (Passiflora foetida)Ff-¥- /& % 5 i 7E
Rl B e r A [ A R B R sLie = . 3 AN H
JEH ) 12 cm, JEEUAERKAERL. KAEA T
MR, BHCGHEITZBRH AL IR B E R
A 2 N KBRS A BT T i
TS

PINEN

1.2 HEHRESH

DA MS HyFEABE 7RI, pH 5.7 . 55 72 46 (25
2)°C. JEIEEEEE 32.57 umol/(m? s). 12 h H¢[E/12 h
M. KEved Rk R R E T TES B,
T5%IAE R4 30 s, TLHI/KIERE 2~3 Ik, ARJEH
0.1% HgCl2 3% 5 min, /G LHEKMEE 4~5 K. ¥
AT ZEBIRL 2 om AT ENE, EAED
KRR

HYAEKFETHAEREZm s 2R B
RTINS R B =R FE ) 6-BA (0.5. 1.0. 2.0
3.0 mg/L)55 IBA (0.05. 0.1. 0.2. 0.3 mg/L)E NAA
(0.05. 0.1, 0.2. 0.3 mg/L)ZHA ) MS 53536, DL

AN IATATRE ) AE KT MS 5577 3500 1
FEACFRRERD 5, BRI 15 D22 40 d SRS
LHEFEGR, FOMER, AHHSE SRS, WE
FFHFH (%)= 15T H B SR B R =
BRI x<100%, 4 (%)= /L H 2RI B R /1 23
H S <100%, @45 S S R (%) = 5
H 2 25 B P ) 2R B B <100% .

HEER BEFEOMNEFESE, EHT
E AR NAA (0.05.0.1.0.2 mg/L) AT IBA
(0.05. 0.1. 0.2 mg/L)I¥) 1/2MS $5 753 g7
AMRIEFE, DL 1/2MS 35 FREE N R . R AL 8
M, B3 AN, 40d JEATHEMRZE, K. R
& AR (%) =15 T BRI S50 (R 2 1
# <100%.

HEBR AW KEs~12cm EN, E#F
KR, 2 AR R K E REFHSE, 1T
FfEE, R R E ARG T 1. D RS
A, BRI T, AR
BRE R CBERE N2 1L ER T, B
H 121 Mk BEFRIAK, FRRESARE, (REF
TN, 30 d S AR AR BUE R . AR EOE R
(%) = I A/ AR L T £ <100%

1.3 ek

HERTREHR 2 M H JE, BRI RV FE ) NaCl
TRGEHE, e 6 NAbFE: 0. 100. 200. 400. 600-
800 mmol/L, LA 0 mmol/L NaCl ~xXI[E, 4435
ko5 d J R HIFREL 0.5 g ThREM Fr (M AR
5, HAET-80°CUkAET, 3IREE.

SOD. POD. CAT f1 APX ¥ {4l %2 i
ot BT A B R, I/ B A S
5 mL 0.05 mol/L [HiEEZZ M (pH 7.8, 1% PVP,
0.1 mmol/L EDTA), fEIK IR fiff B Rl 38— R i
BIF, FEN 15 mL BT, E4°C, 7104%g &
£ 10 min, B EIEW, 4°CJlE . SOD i1 % H#
K -NBT VLB 5E ; POD 35 5% F & B A i e-101
M5E; CAT JEMER LI LR AR E; APX
BAEIE PSR F O I R SR A VR 2 5

1.4 W4+

K H Excel 2010 X #if kAT B E M 1T, BE
PR Hr K H SPSS 22.0 Hr i XS 1K % E s i (Dun-
can’s multiple range test, DMRT), LA P<0.05 &/R~Z%E
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2.1 EMEKFEN AR

LB RS R SR A R E IS, 49 15d £E
W RACTT IR 2F SN, B i 2R B i e 18 AR
B, B 40d FAr MNEFFE TR FohE. &
AR5 7 4RI (ER 1 A 1 A).

R dEh RN 0.5 mg/L 6-BA+0.05 mg/L IBA,
FHFHINAEZEFA 14.6%% K015 4 cm; B 6-BA.
IBA WKFEMI T, MRS SREH BET, 2
SRR, NZE(L em K)ELBIIE . 24 6-BA K

R L AT RN A AR 2 5 S R

Table 1 Effect of plant growth regulator on induction of cluster buds

B9 3.0 mg/L. IBA KN 0.3 mg/L B, ZFEor4kE
9 2.3%, HFHPAZE /NG XKW 6-BA 5 IBA
HERE TR MBS, BRREF S 0l
R, NZEBITE .

R33N 0.5 mg/L 6-BA+0.05 mg/L NAA,
INEZEH S 98.7%, 4 cm KA1k 9.9%; FEE
6-BA. NAAIRFZEM TR, WA SR A 010
RIEBETRE, DNFLBIHENN, NEBRIFSHA
A @ ErRaaafmasi(d 1), Aasd
ZUREERE 6-BA. NAA IR RG22 6-
BA A 3.0 mg/L. NAA KM 0.3 mg/L i, M
SR TN 40%, S HIT4RE 1Lom N,
L5 S H Y 59.5%. X F HHRARIK L 6-BA

HPAERINR] (mo/l)  AAEFFESE /%

H2E# Bud rate /%

FE 1% BOHMNFEIE 1%

Plant growth regulator Bud induction rate 1cm 2cm 4cm Bud differentiation rate  Callus induction rate
1 0 0 0 0 0 0 0
2 6-BA0.5+IBA0.05 95.0 46.3 39.0 14.6 24.6 0
3 6-BA1.0+IBA0.1 97.8 735 26.5 0 155 0
4 6-BA2.0+IBA0.2 100.0 86.1 139 0 16.0 0
5 6-BA3.0+1BA0.3 96.0 100.0 0 0 2.3 0
6 6-BA 0.5+NAA 0.05 98.7 60.6 29.6 9.9 216 0
7 6-BA1.0+NAAO.1 86.7 90.0 0 10.0 4.7 133
8 6-BA2.0+NAAOD.2 49.3 100.0 0 0 13.2 50.7
9 6-BA3.0+NAAOD.3 40.0 100.0 0 0 7.0 59.5

1 RBRR B S A IR AR . A0 WEFIES, B & HSUE

I mm

5, C: /NZE; D AR E: B3230d; F: #2490 d.

Fig. 1 Culture in vitro and regeneration from stems of Passiflora foetida. A: Cluster bud induction; B: Callus induction; C: Buds without root; D: Rooting; E:

Transplant after 30 days; F: Transplant after 90 days.



%4

A JEBR AR ZE B R TR AN B i B Ak 2

363

5 NAAAEHFFZBFE ST I EFRZER L,
ERER 6-BA 5 NAAY A H AT 2B S 774
AL

Rltk, MS+6-BA 0.5 mg/L+NAA 0.05 mg/L 1%
FRHA M T B R ZBE 5 A ZE IR 1 A4
K, 1 MS+6-BA 3.0 mg/L+NAA 0.3 mg/L 175
AR T 2B aHN.

2.2 FEYAEKFEF AR KE W
B RN B N 2R (B 10 C)Re e 3
AEMRBE R SE e ISR, 29 15 d ARFFARTE IR, H55%
40 d JERR I AERKIEOIAT R 30T (3 2).
FEFRFLPRIN 0.05 mg/l NAA, AEARZ A 100%,
29.2% MR KA 5 om, R4, MERA K IR 29 NAA

R 2 AT FRURT L AR AR

Table 2 Effect of plant growth regulator on rooting

9 0.2 mg/L B}, ERZ K 83.3%, 10.0% IR KA
5cm, FRESH, MR R . IXRIAGIKREL NAA
BRFHF KA, ERAK; SRE NAA XT
R SAEMEIER, EARBH, .

R 9e Rt i3 0 0.05 mg/L IBA, =R % N 54.2%,
38.5%HIMRKIL 5 ecm, HRESHH, HERIEFEAK: 4
IBA 7y 0.2 mg/L s}, AR 95.8%, 73.9%[H)HR
Kik 5em, HRECHH, HAERER(E 1 D). X R M, K
WREE IBA P53 AERR RO 22, ARATA s T sk B
IBA AFI T FAM, RACHHM, ke hEse.

2 NAA 5 IBA ELE RN, BEWRET &, 4
M2 S T B, AERRECHE, AEAR I e Rtk BE
FRFE 1/2MS+IBA 0.2 mg/L i& & B ER /N ZEHH
ARG FE

PRI (mg/L) ERE 1% 5cm IRIVE 4% PRI (mg/L) ERE 1% 5cm IRIVE 5%
Plant growth regulator Rooting % of 5 cm root Plant growth regulator Rooting % of 5 cm root
1 1/2MS 87.5 23.8 6 IBAO.1 95.8 65.2
2 NAA 0.05 100.0 29.2 7 IBA0.2 95.8 73.9
3 NAA 0.1 75.0 278 8 NAA 0.05+IBA 0.05 58.3 64.3
4 NAA 0.2 83.3 10.0 9 NAA0.1+IBAO0.1 58.3 28.6
5 IBA 0.05 54.2 385 10 NAA0.2+I1BA0.2 45.8 455
2.3 SHEBR 2.4 thEMERIEW

R B K B 8~12 cm &, TP 6 B
FHRZM FIEE, 7d 5B EHE, YieR
WA, BRERR L EAL BHRERN 2!
11 EEpi b, Bak)aE e ith 7oKy, 30d 5 (& 1
E) BBk 0% ik 92.6%, 90 d JE AR K A BT
(K 1: F),

200 400
NaCl (mmol/L)

600 800

Plant height (cm)

FANVISEROW) %7 S b e 01 R SR U W Eil il
YEH, BE NaClKEER A, MR B SR,
Rz EG, SR (B 2:A). B8 NaCl ik
HITH e, R EZETFEAR (A 2: B). 24 NaCl K <
200 mmol/L I}, #k i 5 X B 1) 22 57 A4S 2 3% (P >0.05);
NaCl ¥ £ >400 mmol/L i}, #hE B E TR P<

NaCl (mmol/L)

2 EhIHE R e Bk R R B R A (A) IRk R (B) 2 k. n=3; #F L AE TR R 25 7 835 (P <0.05)(DMRT).

Fig. 2 Phenotype (A) and height (B) of Passiflora foetida plantlets under NaCl stress. n=3. Different letters upon column indicate significant differences at 0.05

level by using DMRT. The same is following Figure.
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0.05). FHABERRLRTIHERE N 200 mmol/L AR
) NaCl it .

ME 3 AL, R BRFAH B 1) SOD i
PEBE NaCl ¥ fE iy 2 W A m ) B, 4
NaCl ¥ % KT 400 mmol/L i, SOD i & 2% Tt
= (P<0.05), NaCl ¥4 0~400 mmol/L f, POD
TEPERAR, 4 NaCl ¥FZ KT 400 mmol/L i, POD
WEPE R T (P<0.05). CAT % 1EBE NaCl WKk TF

350
300}

— 2500
200F
150k
100k
0k

SOD (Ulg

2500

2000 b

be

1500}

1000+

CAT (U/g'min)

500

0 100 200 400 600 800
NaCl (mmol/L)

& 3 h/a T ek R M ) SOD. POD. CAT Al APX &k

POD (U/gmin)

= 2T R A, 0~200 mmol/L NaCl 4k
BRI, CAT iz A=, LA 200 mmol/L NaCl 4k
B, B )5 (200~800 mmol/L NaCl) CAT i1k
BT BRAR . APX THTERE NaCl ¥ B T m S 58 THE 1%
AR LA, (RIKSE NaCl (0~400 mmol/L)4b B i
APX JE M S AT &, LA 400 mmol/L NaCl 4bEE ()
=, [ J5(400-800 mmol/L NaCl) APX i% i
2

12000
100001

8000}

6000

40001

2000

T
=2
=

1400 d
1200} c
1000}
800}
600}
400}

APX (U/g'min)

2001

0 100 200 400 600 800
NaCl (mmol/L)

Fig. 3 Activities of SOD, POD, CAT and APX in Passiflora foetida leaves under NaCl stress

3 LT ie

6-BA 5 NAA i} IBA H &% 3 22 B AE WA ZF
AR Z Y # A HaE e-18], A0 45 R R B,
6-BA 5 NAA &5 S HER R 2 B4 WA 2RI
BT, BRI 6-BA 5 NAA HEH T T2
BOA S MNEZERIZE A K B iR EE 1) 6-BA 5 IBA
HERRE RER R B A, MR ESIRE
(1] 6-BA 5 NAA 4 &5 F 22 B A A A ROR
B, HEN NAA 7R BRI ZEBA 3= R B A
MR S A, H NAA WRE T E A R T
B R B R HS . 54 RS R E
B, NAA W B2 3G 545 -7 4% (Cinnamomum cahora)
ZRAEFHEHAL, RERABER 8. BT
AR ERR, AR5 AT & Y
B AR, A RS IEIRATE A

TR SZ B SR a4 Py £ 7= A2 K B a1
A, PLAEEE RS R AeiER O &= riEtEE,
ERDTEE AR, BT, — B
PR E R THUENEE R RINERREE ST, Y2 BB
—RINARIER, &HRMRIEERKZ2SE], &
AT, AHH TS5 R, 0~200 mmol/L NaCl
XT e B R 2H 35 A KA 20 s 200~800 mmol/L
NaCl {fFEFRAREE, HH A8, X Re 2R sk
B B AN AR R BN T, KB R,
[ I AR RSN B 78 43 /K o R e 2, 3R
M AR AE K

SOD figfie ki S B B 1544 Ho02, FEAL
H.0, 45 T iil§; POD fig5 SOD BXA1EM, ¥ SOD
AL B4 1 HoO2 73 il % CAT /& SOD )
WER Y, BEREIE— DAL HoO, F5 10 Ho05 APX
42 SOD I FUFORT i, & 24 N Al B2 i A ik
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AN R, REHE LAPUIR B AR, 1k H20;
A2 H 019200, ke 7 i S5 2] B 2 K & (Glycine
soja)4h i IR 5C R IH, BE NaCl ik /) F+ 5, POD
A CAT WM 25T w5 TR &S, SR
SE AL

KICE IR LR R BR R AT TN R, DA
5] NaCl ¥ & BERLAR I B I AR KRS, Rl it 4 Ff
Pt S8 A T 3 2 1 AR A PR ) e B SR A 8 1 X R e i
(EN AL . 45 H%W], SOD yttkE NaCl ¥ Tt
EiZ T, POD. CAT Al APX 3P R4k 4 Tt
B a ARk 0~200 mmol/L NaCl M- ()
SOD. POD. CAT Al APX i) SE AN IR EE () T
w1, ULAHIX 4 FREG P EDRFERIER: 24 NaCl iR B
KT 400 mmol/L I, CAT F1 APX % FRERH &,
B SRR R R IS R AR AR B L R, A2
PEEANR. LREKRE, TEAMRIREEY), eERR
Xof R i A — %€ I 52 68 77, 200 mmol/L BAF (1)
NaCl xf HAEKFZm AR, i #h BI{E > 400 mmol/L,
SOD. POD. CAT 1 APX &8 kB L [R5 T
o BR SRR Eh e R R G

KK T IR L T R S 2K B AR B SR
WAREER R, BRI T LB X 35 W 3l 1 38 B2
&, N ER R B E MR RS T E S K4 A
FARIFE, HBRASHIR SIS T B A &
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