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Abstract ; Mirabilis jalapa is a perennial herb of Nyctaginaceae, native to South America. It grows faster and can reproduce
itself. Not only is it a high-value ornamental flowering and greening plant, but also can be used as medicine. In addition,
the recent studies show that Mirabilis jalapa has good bioremediation function. Plant tissue culture technology provides an
important way to improve and breed new varieties for horticultural plants. However, the research related to M. jalapa is still
relatively little, and there are no reports on plant regeneration of M. jalapa at present. In this study, the achenes of M. jala-
pa were sterilized and inoculated into basal MS medium containing 0.1 mg + L' NAA for the sterile seedlings obtained. Then
the leaves and stems of the sterile seedlings were as explants to study the effects of different plant regulators on the buds in-
duction and plant regeneration. According to frequency of callus induction, average number of buds and roots, the optimal

media for inducing adventitious buds and rooting were screened respectively. The results showed that most of leaf explants
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did not produce calli, none of which formed adventitious buds. Moreover, with the prolongation of culture time, leaves be-

gan to produce adventitious roots, and gradually became more and more. The nodal stem segments of vegetative branches of

sterile seedlings were more suitable for the induction of buds. Micropropogated shoots were quickly induced from axillary

buds of nodes on an induction medium consisting of basal MS medium supplemented with different concentrations of 2,4-D,

NAA, KT, 6-BA, and TDZ. Among them, the optimal medium for the explant culture in vitro of M. jalapa was MS + 1.0
mg - L' 6-BA + 1.5mg - L KT + 1.0 mg + L' NAA + 0.05 mg - L' TDZ, the number of adventitious shoots were more and

growth robust. For rooting induction, either MS or 1/2MS medium could induce the adventitious buds to produce roots, and

the optimal medium was 1/2MS + 0.5 mg + L' NAA. This study was designed to explore the optimal conditions for tissue

culture of M. jalapa, which provides the information for the future establishment of an efficient regeneration system of M. ja-

lapa tissue culture and genetic transformation system.
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Table 1
for plant regeneration of Mirabilis jalapa

Composition of different culture media used

B HORALR

Medium type  Medium component (mg « L)
MGO MS + NAA 0.1
MC1 MS +2,4-D 1.0 + KT 1.5 + NAA 1.0
MC2 MS + 2,4-D 2.0 + KT 1.5 + NAA 1.0
MC3 MS +2,4-D 2.0 + KT 1.5
MC4 MS +2,4-D 1.0 + KT 1.5
MC5 MS +2,4-D 1.0
MC6 MS + 2,4-D 2.0
MC7 MS + 2,4-D 3.0
MC8 MS + 2,4-D 4.0
ML1 MS +2,4-D 1.0 + NAA 1.0 + KT 1.5
ML2 MS +2,4-D 1.0 + NAA 1.0 + 6-BA 1.0 + KT 1.5
ML3 MS +2,4-D 1.0 + NAA 1.0
ML4 MS +2,4-D 1.0 + KT 1.5
ML5 MS +2,4-D 1.0 + NAA 1.0 + 6-BA 1.0
ML6 MS +2,4-D 1.0+ 6-BA 1.0 + KT 1.5
ML7 MS + NAA 1.0 + 6-BA 1.0 + KT 1.5 + TDZ 0.05
ML8 MS + KT 1.5 + TDZ 0.05
MR1 MS + NAA 0.1
MR2 1/2MS + NAA 0.1
MR3 MS + NAA 0.5
MR4 1/2MS + NAA 0.5
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Fig. 1 Adventitious shoots induction and plant regeneration of Mirabilis jalapa ~ A. Achenes of M. jalapa; B. Achenes in culture for 3

weeks; C. Mature embryos; D. Mature embryos cultured for 1 week have developed into seedlings; E. Callus induction of leaves after 15 d of culture;

F. Callus induction of stem segments after 15 d; G. Nodal stem segments of M. jalapa as explants; H. Nodal stem segments producing adventitious shoots

on the induction medium after 30 d of culture; I. Proliferation of cultured adventitious shoots; J. Shoots transferred to rooting medium; K. Plantlet with

well developed adventitious roots after 21 d of culture; L. Regenerated plants growing in pot soil for 30 d.

AT BEAT RS AR . i Yk, A g A I A O i
I VR B MO/ G B AR LIS
S IR AL B Ak B 5 18 Y BE TR, 5 SR AT Y R AR Sk
it Je sk L B HCE AU, W2 10 1, B
P AR A — SR ORI B SORFTN IR &
PERYIE N, 3BT T 2 i 258 A KAm AR B, 7E3E
HRARSZMET (WIE 1.2.2) SR FI A K
g (E1:L) . AWFFEEREY] SR ALUE R
Gy W, B R R AE 90% L L

3 W54

TEAE AR IR R, AN TR SME AR A P A
RESIANIR], ABTFEEE R R, LUSRH R o S

I A AR AL 2 A D DL E FHELAIE TR E
RS I HL g BRSPS E AR B SR (]
K OAEREEEZ x50 E5(2012) F@fE
Z5(2013) & RIFA—B, MW ERKYBEHEY)
WA K s R L, AR KRR RS
A LUE UM B 734k 5 20 A 73 24 28 28 1 A= A
I EZUR RN 2 5 S 2R IE A, A HE 25 A 1
(EE 2010) . 2,4-D XTI shid ¥ 4n i i s 1k +
Sy B — B 2,4-D VRIS R AR 4
FLRE 1B M o, (R T — e VR BE A, SR s 28
LU EIMRE, AN R BoR, 2B
HAUFEFHRAGEM 2,4-D WBEH 2.0 mg - L, XA 4
LI A3 Ak A RE A, AR o 24 R R . KT 24
W53 AR —Fh, BE A2 E I 21 10 200 Jf £ 4 R 1Y



12 1 fifi EHEAE . SRR E 5 T RE AR AR 1443
£100 o S0 m21d
€ g u oF £ 20 P e
¢ E : Ea
W dEF .
ot 5 60 cdDE 30 3
!é,_":: - cCD =
[ © 40 g
o« bBC = 20 B
z‘% > aAB ﬁ Fa ah
i) % 20 A |_I_| -':fﬁ 10 aA 2A aA
: [ ]
.
w 0 T T T T T T T 1 0 . r .
MG1 MC2 MC3 MC4 MC5 MC6 MGC7 MC8 MR1 MR2 MR3 MR4

EFFE AR Medium

K2 AR IR T SR A 2L Bl 4 805 5o
AFE KRG FREFRTE P<0.01 KF b 2557 8F AR
INEFHREFRRAE P<0.05 K- 227 B3, T,

Fig. 2 Callus induction frequency of stem segments was

determined in different media after 15 d in culture
Different capital letters indicate significant differences at P<0.01
level; Different lowercase letters indicate significant

differences at P<0.05 level. The same below.
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Fig. 3 Number of shoots formed in different
media after 15 d in culture
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ZUIEAIRE: , BIXE LIS AR E 2 A DU 2F
ZEBONAME I WA 55 T A ZFRIE B AT 3
BERESR AN 2 B T DL 2RI, X BR 4% R R
FERI RS KR, AE 6-BA I KT FE7E RS T, TDZ
RV ASE ZE I R R ECR . TDZ 25
A AR5 A 53 24 2830 P 1) R LA A, WA 2E 1Y
pE AR B AR E N TDZ iy 35 3R
TIATE 5 PR A A 54 28 5l A 4 R AT, B3 in 25 1Y 34
5 (Murthy et al, 1995) . $FRRErPisin & i ik B
(1) TDZ B}, 58 K i A a8 28 7= A5 1 8 R e dy, =/ W
TDZ e bt 8 o e S s/ E A B Ry 4 i, (1
ATys RO A AR B A= K W o O IR, X T A AR
T, R IR B A AR R IR, 2R A B R 3
KIRNASAE AR, 20 5 RZE B G A S AR
ITE B, (AN [R5 352 3 AR AR BEORAN ], Hoh 78 1/2MS
BRI — 2 i NAA S8 HAR AT AL,
2, & AR B A A R TS Y™
WM PP AR R SRR AR
AR GE SR, A TS Y B ) AR
Y, BEPAE SR A B R e iR i — P4
¥ HAEE DR SR FE R 5] SR S, D) 2 4 5
LRFEWE R IR T-BL, R maki b ik
RIS RAE Y AL 5 AL SE R A 5T A
LR FA S, R R R R AR R IR
ZE LN T4 i 1 e 2 R TR AR A I A T
EALRR IR R B — 2 S ENME,

SE K
BAL'Y, GAO Y, ZHAO Q, et al, 2012. Study on optimization of hor-



1444

70 Y

36 %

mone level in callus induction of Mirabilis jalapa L. [ J]. Hortic &
Seed, 7: 52-54. [AE, mH, &1F, &, 2012. HERF AU
LA SR AT [J]. 25, 7. 52-54.]

CHEN J, 2012. Cultivation and management of Mirabilis jalapa
L. [J]. Chin Flower Gard, 24(18): 1-2. [ BRZE, 2012. 43¢
AASHE L (1], PEEA R L, 24(18): 1-2.]

HARRISON P, 1998. Herbal medicine takes root in Germany
[J]. CAN Med Assoc J, 158 (5): 637-639.

JIANG LF, LIU HH, HUANG SY, et al, 2007. The extraction of
common four-o’ clock pigment and the study of its stability
[J]. Food Res Devel, 28(2) : 51-53. [ 007y, XL, P
S, 4, 2007, SERFILL ORI HALE TR [J]. &
SR 5HF &, 28(2) . 51-53.]

JIAO HH, CUI BJ, WU SH, et al, 2015. Influence of Mirabilis ja-
lapa Linn. growth on the microbial community and petroleum hy-
drocarbon degradation in petroleum contaminated saline-alkali
soil [J]. Environ Sci, 36(9) ; 3471-3478. [ fEik1E, BN,
Feiite, A, 2015, SESFIXS A1 IS YL Eh oo - U RV
HamiErmesgm (1], 3Rk, 36(9) : 3471-3478.]

LI GX, YANG PQ, 2012. Research progress in medicinal plants of
Mirabilis jalapa 1. [J]. Academic J Guangdong Coll Pharm, 10
(4):251-253. [ 4uE, #di 4, 2012, SATJE 25 M)
Wb [J]. TAREEZy2EBe A4, 10(4) ; 251-253.]

LIU JN, ZHOU QX, SUN T, et al, 2007. Feasibility of applying
ornamental plants in contaminated soil remediation [ J]. Chin J
Appl Ecol, 18(7): 1617-1623. [ XZK L, AR A, IME, %,
2007. AEFFAEHINT T 15 5 LB W AT DT [1]. 0
FIA:A 2R, 18(7) : 1617-1623. ]

LU CY, LI X, WANG DW, et al, 2015. Research status and de-
velopmental potential of flower remediation technology for
polluted environment [ J]. Acta Agric Jiangxi, 27 (2): 49—
53. [ Wiz, B8, FAUE, 4%, 2015, fEAFERIGHIRIENY
WFRIUIR SR RIS [1]. TP =4, 27(2) « 49-53.]

LUO NS, 2011. Effects of drought stress on seed germination and
seedling growth of Mirabilis jalapa 1.. [ J]. Hunan Agric Sci, 3:
114-116, 123. [ ZF 45, 2011, T Fha X L Fifh T &
Ry Ry Em [J]. IRl Ay, 3: 114-116, 123.]

MURTHY BNS, MURCH SJ, SAXENA PK, 1995. Thidiazuron in-

duced somatic embryogenesis in intact seedlings of peanut (Ara-

chis hypogaea) : endogenous growth regulator levels and signifi-
cance of cotyledons [ J]. Physiol Plant, 94; 268-276.

PENG SW, ZHOU QX, CAI Z, et al, 2009. Phytoremediation of
petroleum contaminated soils by Mirabilis jalapa L. in a field plot
experiment [ J]. J Hazard Mat, 168(2-3) . 1490-1496.

VANI T, RAJANI M, SARKAR S, et al, 1997. Antioxidant prop-
erties of the ayurvedic formulation triphala and its constituents
[J]. Inter J Pharmac, 35 313-317.

WANG HY, 2010. Influencing factor research of callus formation
[J]. J Liaocheng Univ, 23(2): 51-53. [ T &3, 2010. 5
WA A AL U W B R ST (1], WK 225 4, 23
(2):51-53.]

XU LL, LI YD, FENG XD, et al, 2015. Effects of cadmium stress
on physiological and biochemical characteristics of Mirabilis
jalapa L. [J]. ] Mountain Agric Biol, 34(4): 13-17. [##
Vo, A PR, S, 2015, BUHAEAAE YR E (L
PRI [J]. ol =Yl , 34(4) : 13-17.]

YE S, 2009. Study on the response to Pb stress and tolerance of

Mirabilis  Jalapa 1. [ D ]. Changsha; Central South
University. [ P/, 2009. SEREFTXF A0 % 1 K% it 2 AfF 5
[D]. K. hEER]

ZACHARIAH SM, ALEYKUTTY NA, VISWANAD V, et al,
2011. In-vitro antioxidant potential of methanolic extracts of Mir-
abilis jalapa 1. [J]. Free Rad Antiox, 1(4): 82-86.

ZHANG XL, ZOU W, ZHOU QX, 2015. Competence of Cd phy-
toremediation in Cd-OCDF co-contaminated soil using Mirabilis
jalapa L. [J]. Environ Sci, 36(8) : 3045-3055. [ KA¥AH, 4K
B, IR AL, 2015, - NSRRI F R AL 575 e h e 58
FADHERAIE R RE S [1]. SRR, 36(8) : 3045-3055.]

ZHANG XX, LI J, ZHAO ZN, 2016. Ornamental characters and
genetic diversity analysis of four o’ clock flower strains with
AFLP markers [J]. J Beijing Univ Agric, 31(1); 1-5. [ 5V4
PO, 2502, BXIEAE, 2016, S i R MBI 58t e 24
PEEY AFLP 234 [J]. dEstfegBessdl, 31(1): 1-5.]

ZHAO Q, LIN JW, FENG YP, et al, 2007. Studies on establish-
ment of suspension cell system for Mirabilis jalapa L. [J]. ]
Trop & Subtrop Bot, 21(5) . 453-458. [ & fd, MhE T, ¥ HE
M, A5, 2007, SRATRIRANEFRA R RS [J]. Pl
PRI, 21(5) : 453-458.]

( ‘b3S 1421 T Continue from page 1421 )

HIEH, 2009. EAEZRMARTRERICRIBTE [1]. HHRbE
AR, 25(4) ; 484-486.]

PENG L, ZHAO P, LI B, et al, 2011. Toxicological safety reseach
of fresh leaves of Camellia chrysantha [ J]. J Toxicol, 25(1) ; 72
74 LIRE, KA, M, S 2011, G LA RER G2 %
SPENETE [J]. SR, 25(1) : 72-74.]

PENG X, YU DY, FENG BM, et al, 2011. Chemical constituents
from the flowers of Camellia chrysantha [J]. Guihaia, 31(4) .
550-553. [sZi%, TROK, R, 4, 2011. SR
RATHORESE (1], ) VEAEY, 31(4) ; 550-553.]

QIN XL, SHI YC, WEI X, et al, 2012. Comparative analysis and i-
dentification of chemical constituents in leaves of three species of
Camellia. sect. chrysantha by FTIR [J]. Chin J Spectr Lab, 29
(3): 1303-1307. [ E/NES, shdallf, 555, %5, 2012. FTIR I
BT % 3 M@ tE A it b Ak 2y (1], Jbik St
%=, 29(3): 1303-1307.]

TANG Q, LUO YY, HUANG LD, et al, 2009. Determination of
chemical constituents in section Chrysantha Chang [ J]. Lishizhen
Med Mater Med Res, 20(4) . 769-771. [ T, % #Ed, #i%
£, A, 2009. EAESRAMYILE RO R E AT (1], W
EEEEZG, 20(4) : 769-771.]

WEI JQ, QI XX, JIANG YS, et al, 2008. Analysis on nutritional
components of sympatric Camellia nitidissima and Camellia eu-
phlebia leaves [ J]. Acta Nutr Sin, 30(4): 420-42. [ FHidTH,
BUNE, HisA, G, 2008, [RIREE AR 5 RIKE A A
BRI T (] BEFREAR, 30(4) : 420-42.]

WEI X, JIANG SY, JIANG YS, et al, 2006. Research progress of
Camellia nitidssiam, a rare and endangered plant [ J]. J Fujian
For Sci Technol, 33(3): 169-174. [, ¥/KiT, #His4,
4, 2006. BMBIfEAHY SR VITTHE [1]. SR,
33(3): 169-174.]



