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WE: v R I F (Euonymus microcarpus)® B A SPAAR, @it st ZERF B3h. 374, AARGHm B & AT
AR, LT PREFRREHAREZ. Z2REY: PRIEFEBRRFFFORABRRMEERLS
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R, AHE TN R M ST ACERAR, AT
T BT AR, BB BT 2 IR, PR 1R
TP BT R SR (KRt 452018) . HERE IR A
AAZARKETIRG . BT, v AE R
W ARG KRETLMER. Bl KT/ Bt
FLE AT = (2009) ] 5 1 /NR o I A AR L
5K XU S (201 8) A 78 & I/ R T 14 AR AR O HE 5

FAAE AN H R (20 10) BT 78 & B/ 3R TLoF 15 /)
KT L TMATT B 225 5(2016) 1 2 R I /N R
T & H FT L PE R R A1 R 17 Je R ) b i —
WA . T TN T A R IR I T R
WARIE . PR, AR5 DL/ R T =8 O AR AR,
LN R TP 2 B B AR SR O I R R AR R,
DU A /N R 2P RR NI FE A0 L) A A = 4 ik
ARICHF.
1 M 5734
L1 X3 tF Rt

I BN B B [Euonymus microcarpus
(Oliv. ex Loes.) Sprague]>K H Bk Pt 4715 78 AL A& AR AL
FORZER A, BTHRCY A B IR o . To B E
AR, B T OREEAR iy Rl sEge = 4 H .
1.2 5%
1.2.1 SMEFRKRE

RN R DT MEETCE TRM N, L
WA, FH B il O it A e e 2 SR T R e 1
TUHK T ME1~2 W5, B 28§ TIES AT 4
FEARTH BEAL R : R AR 0 BN T5% 1 LB H0R
130 s, FiE 7 E0N0.1% I HgCLE IR 15 min,
TH 5 58 Ja F C B /KPR EES~TIR, 25 BER I IR 7K 43

ks 2020-03-09  fEE  2020-05-06
FEB EFAREAEEE(31000410) 7 FE TV B 2w H
(JG201710)FI BRI E 2 T RHEHE R0 H (181S036).
* EIHER (yuanyunxiang2006@126.com)




1244 TP L PR

FH O 1 JE 4RI T, 7635 77 ML Ao 2R BT pli2~3 em K
[ — AN 22 RN
122 MRIOIFZERFFSHEENES

W K G I ZEBAE N MEE, Hefp 25 A H
W 6-" % Z FENE IS (6-benzylaminopurine, 6-BA)F1Z%
1% (1-naphthaleneacetic acid, NAA)HKIMS J3 355 7%
B B, BRI E6-BAFINAARL HL X /N B o7
W SR . AN S AR BRI 1S, R
FlaAsMEAR . BRI EEIWR . BV
HACSRM 2 AE KR, T35 dE A Gt 5%
1.2.3 NRIF TR AILEE T

¥ )3 B IR E i SRR R /N R TP Il
ZEANO BTN B ZE, BeRh B3 B R 7R A AT 4
BB IR . ARG 1% I8 IE A BT Lo(3Y), RA3ANA
K, AR AN FEFEARFRFEMS. WPMAIB). A~
[F6-BAW (1. 2H13 mg- LA ARFRINAAK F
(0.3 0.5F11.0 mg-L"), FANH 3K, FL9 M ab
HE. THFNGAS dEA G TE 250, VRN %2
FHAC SR AR .
124 NRIFEEEHEREFRBRK

UG T K F2~4 emi, A B AR R
PA12MS g R ARG 72, [T hno.1. 0.3, 0.5, 0.8,
1.0, 1.2, 1.5, 2.0f12.5 mg-L" NAAR M HE 7%
B BT AR IR . AR 10, 4R
I EEIR, T45 ARGl AEAREU AR R, B0
A RAF IR0 5%

IR R FEFE AR N30 g L ERE. 8 g LER
JIg, pHIE 45.8~6.0, 7E121°CF 1 /& K 420 min, 41
BEMPRLE OB BRE25~35 pmol-m™ s JEHART (]
14hd', BEFRIREQ52)° CHIE B IR T B 7%
1.2.5 R IBR S

755 (%)= 2F HMHE A /8 Bl 5 T8 1 25 B
SEx100; 95 R E=TE BB R0CF B0 R i G
AR (%) =AM v K/ B P i #< 100, R SPSS
22,050 143 T AT AT S35 b Je 2 FL ST L

2 SEIREER

2.1 A [E6-BAFINAARCEL X/ NR D FIREFIFSH
A0
N TR LB RIS REE, F10KR

Fe A RIS, B R E. BIEE
3SR, AN FE R LN TP KB AEH
ANFEFEERH R, 155K 1E512.93%~92.00%; Ak
FIRSREESRZAMETRZER]D, R
[ 75 5 5 7 6 /N R TP A R 1 R 5 D 5 T
Ko TENAAWREANZRIFMT, M 6-BAWKEEN
FhE, BRREEIE L ERBRIRHES . 6-BAIK
JEE0.5~2.5 mg L™ 2 [A] S5 RE AN [F) R B 375 S i 2, 3L
B B 4 A 2.0 mg- L 6-BAFI10.3 mg L
NAA, 535w, Fii R, A eTrE, K
HRIF(EL-ANIB), BRIKRE S SR, B35S
B R P, H 25 B 4 fid 55 R B AL 25 B 7 AR T
HUERAA VR A B AL SR B, IR K A
TR AR T I 2 15 =
2.2 AEIFEZENR IR EER R

/NS TP B2 A B B RS 7R S 20 K A0 A5 TR IR
K, BISKEAF K E2~4 cm (K1-C). HHERS
FREBASKIE A, RIL~6"5 Ko H A ZE W F E AR
J& BRIk Sk, R, K/ RUF; 7~95 A4 2
B A IR AR, RS, Ve
I 15 FRHEAL Y A 44

PR 2 (R 22 A A & AT %, X /N SR TP il
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Table 1 Effects of different concentrations of 6-BA and NAA

on axillary bud induction of E. microcarpus

i 6-BAWKE/mg L' NAAWKE/mg-L" T2/ %
1 0.5 0.1 12.93+0.35°
2 1.0 0.1 22.87+1.16"
3 15 0.1 51.87+0.94°
5 2.5 0.1 75.30+1.42"°
5 25 0.1 55.27+1.22%
6 0.5 03 13.57+1.22°
7 1.0 03 26.37+1.17°
8 15 03 62.17+1.76°
9 2.0 03 92.00+1.50°
10 2.5 0.3 58.73+0.84%
11 0.5 0.5 23.97+1.27°
12 1.0 0.5 26.43+1.07°
13 15 0.5 62.63+0.67°
14 2.0 0.5 75.37+1.22"
15 25 0.5 61.5743.37°

RIS R 2R 2 57 B2 (P<0.05), R
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Fig.1 Axillary bud induction (A and B), propagation (C) and rooting culture (D-F) of E. microcarpus
F2 AN[R] BRI SR TP IR S 5 ) R
Table 2 Effects of different factors on axillary bud propagation of E. microcarpus

Ui INC:E=2)) B (6-BAK[E/mg- L") C (NAAWKE /mg-L™) SRS
1 MS 1.0 0.3 2.90+0.49°
2 MS 2.0 0.5 4.70£0.50™
3 MS 3.0 1.0 4.10£0.32%
4 WPM 1.0 0.5 3.60+0.31%
5 WPM 2.0 1.0 6.40+0.52°
6 WPM 3.0 0.3 5.70+0.32%
7 B; 1.0 1.0 2.70+0.50°
8 B 2.0 0.3 4.50+0.51
9 B 3.0 0.5 4.00£0.25%
K, 11.7 9.2 13.1 —
K, 15.7 15.6 123 —
K, 112 13.8 13.2 —
e 4.5 6.4 0.9 —

K ~K 73 AR 1~3 7K1 % L R 0 45 SR 2 A iR 22="F 18 5 B NP 1915 R e/ ME

TEVATA RS KNI : 6-BAMK B> 55 FE FE fhi 2>
NAAWKE . 6-BAKETE /N T g 5 43 5 vh A
B R(RER K, 76.4), N6-BA=A/KFHIK(E
(B AR S A BT LR H, N P I
AT R B AN S B 25 6-B AU JE IR 48 o0 ih 384 41

6-BAWKEAE1.0~2.5 mg-L V5 I, BE%6-BAIKE
3R, B RECE BB, M6-BAWRIE 2.0
mg LI, HH5E R HE K, 1£6.4; 1H246-BAWKE

EF2.5 mg L', S AR NR P
AR IR EE NA2B2C3, BITWPM+2.0 mg- L™ 6-BA+
1.0 mg-L" NAA.

IS 2 AT (ER3) P, 6-BAKFEXT/NR T
70 W ZF B BE 1) SR oK, I B 2 KT B R
Tob 2 X6F /N B TP i 2 G G () 5 W) 34 B ik 25 K
NAAWK LR /INR T ZF R s A B2 .
T IS UE /NS T A G ) e AR AR A, R IR
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Table 3 Analysis of variance for axillary bud propagation of E. microcarpus

J5 ZER UG i PN ¥7 Fig PfH
A 2 4.0556 2.027 8 17.718 4 0.000 7
B 2 7.2622 3.6311 31.728 2 0.0305
C 2 0.1622 0.081 1 0.708 7 0.5852
W2 2 0.228 9 0.114 4 — —

Js¥ il 8 11.708 9 — — —

H i H IR AN P MR SIS 2 T 2 (705 (L8 M 297552 05 226k LB W1 PRSP ISt A, PR

W, RS — R A I TR

FEWPM+2.0 mg-L"' 6-BA+1.0 mg- L' NAAFE{T 1
VARG IEREG, BN R R4S dAEA G/ NE B
(P3G T RBOE 6.4/ 40, BZFE R, A KRR,
LA, SR R LD,
2.3 NELIRENAAXT/NRDF 4 E R0

W MR IR AR AR W ) AT Bk
B, BB AEAR R R b AR IRS A, 1
25 PR s 7 O A AR R, T R S
5 20 AT EE HIAN E AR, 559745 dJE TR LT
BIRAR(E-D~F), BN FRAEN 7 Y REA FIFR B
i 5/ B PP AR MR (F64): SUNAAIKELED.1~1.2
mg L PR A B, 4 AR AR R BB NA AR (1 T
E TGN, TINAAWKEAE1.2~2.5 mg-L ' JaH A I,
AR R R NAAIKE N1.2 mg- LI AR
R, 981.33%, 4l AR I I Y L, MR R
RiIE, KFH R B, R DF AR TR
J91/2MS+1.2 mg-L"' NAA,

4 AFEIREENAART /N R TP A AR 50
Table 4 Effects of different NAA concentrations on rooting

culture of E. microcarpus

s NAAJKRE/mg-L" AR %
1 0.1 29.2340.65"
2 0.3 36.67+1.05"
3 0.5 39.37+0.19"
4 0.8 62.67+£0.67°
5 1.0 67.87+0.94
6 12 81.33+0.88"
7 15 72.67+1.14°
8 2.0 62.33+1.20°
9 25 37.67+0.62"°

3 g

TEFEVIIRCEE B A R R, AN [E) R 2R AN [k
(AR A A= K VR 15 400 o 1 T B e ik 2 W kil o B
YEH (Janssend52014). 5% DL/ 3 L7 = 9 4k
AR, BZEHT 8l R i R AR KRS TEAH
s L EREE . RIERFHESNEER
FEFC L 9MS+2.0 mg L' 6-BA+0.3 mg- L NAA, i
SRR IE92.00%, FFHf KR, IR, 2
H, KR, 6-BAFINAAZ &8 A R T /N R
PHRBHFEMHEST, X5 E%Q2016)H T 5
(2018) A 55 28 SRAHA o

AR H T A S5 S A R R I 22
Xof A 77 R 1) % R TR B T SR A AN A
ARG IEH TMS. WPMAIB, = e A 772, Ff
IIAS B FE16-BAFINAA, FH IEAZ %t ik, &
P B /N R TP 2 R B ) B AR B 7R N WPM,
6-BAYK FE A2 5 M /N S 100 28 B G G 1 E R R
IR FEWPM+2.0 mg- L' 6-BA+1.0 mg- L' NAAK
R TEEL SR, W R B, A, KR Y
6-BAMKJE }3.0 mg- L', 2 AR K A2 B, i A H B
LSRR, X5 RBFEEQ2015)% H A @
(Akebia trifoliate var. australis) % 58—
o ARISE LN R Do AR IR E AR RN
NRTFBFRFHU L T WE iS5

22 3k (References)

CAS Editorial Committee of the Flora of China (1999). Flora
of China. 45 (3). Beijing: Science Press, 32-50 (in Chi-
nese) [H[ERF B b EHE Y B R 51 22(1999).




RAEE DRI AGIEFRSG Pl B 1247

&, 45 (3). Ab5T: Bl2EHEAE, 32-50]

He Y (2009). Preliminary study on endophytic fungus in
Euonymus microcarpus (Oliv.) Sprague (dissertation).
Yangling: Northwest A&F University (in Chinese with
English abstract) [ =(2009). /N5 FoF N 4E FLE RIY)
B R CERLIR ). M AL RMBHE K]

Institute of Botany, Chinese Academy of Sciences (1972). A
Guide to Higher Plants in China. Book 2. Beijing: Sci-
ence Press, 666 (in Chinese) [+ [E B} 22 B 40 78 Bt
(1972). FEESHEYE Y. 20, Junt: B AL,
666]

Janssen BJ, Drummond RSM, Snowden KC (2014). Regula-
tion of axillary shoot development. Curr Opin Plant Biol,
17: 28-35

Northwest Institute of Botany, Chinese Academy of Sciences
(1981). Flora of Qinling. 1 (3). Beijing: Science Press,
203-204 (in Chinese) [ Rk e o4 AL HE 7 70 i
(1981). ZILHEY)E. 1 (3). Abat: Bl AL, 203-204]

Qin H, Wang Y, Zhao XN, et al (2016). Euonymus microcar-
pus (Oliv.) Sprague—a new recorded species of Euony-
mus (Celastraceae) in Shanxi. J Shanxi Univ Nat Sci Ed,
39 (1): 117-119 (in Chinese with English abstract) [Z&
i, T, BUNIRSE(2016). ANR TP —— 1l P
JE& Bl R PR IR (H AR, 39 (1):
117-119]

Wang Q, Chen DY, Yang G, et al (2018). Tissue culture and

rapid propagation in vitro of Clinacanthus nutans. Plant
Physiol J, 54 (2): 232-236 (in Chinese with English ab-
stract) [£58, BRAAh, #7[H55(2018). #5HE1EI A 418
FRAPLHE ZA. A A AR, 54 (2): 232-236]

Wang YG, Cong RC (2010). A comparative study on the cold
resistance of evergreen broad-leaved tree species Euony-
mus microcarpus in Beijing. J Green Sci Technol, 22 (2):
8-10, 46 (in Chinese) [ 7k#%, M HJ=(2010). H 2¢ i nt
PR/ 7 51 b SR ST MR LT AT AR RH,
22 (2): 8-10, 46]

Wu LL, Ke BF, Gong C, et al (2015). Tissue culture and rap-
id propagation of Akebia trifoliate var. australis. Plant
Physiol J, 51 (6): 903-908 (in Chinese with English ab-
stract) [ H, Fl4rid, 2E4E45(2015). [ARIBEA L5
I SR ZA. AE) A AR, 51 (6): 903-908]

Yang G, Luo J, Mo YW, et al (2016). Tissue culture and rapid
propagation in vitro of Polygala fallax. Plant Physiol J,
52 (3): 349-355 (in Chinese with English abstract) [47 [#,
Bk, FACHEE(2016). SHAE (R KTE R H U R AR
T PR, 52 (3): 349-355]

Zhang SJ, Chen QH, Wang JX (2018). Study on cutting root-
ing of evergreen and cold-tolerant species Euonymus
microcarpus in north China. Nongjia Canmou, (14): 126,
206 (in Chinese) [T, BRFKLL, £4#2(2018). db77
W SR FER AN R P AR L. KRS, (14):
126, 206]

Tissue culture and rapid propagation of Euonymus microcarpus
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Abstract: Young stem segments of Euonymus microcarpus were taken as explants and the rapid propagation
system was established to study the factors influencing axillary bud induction, propagation and rooting culture.
The results show that the optimal medium for axillary bud induction was MS+2.0 mg-L" 6-BA+0.3 mg-L"
NAA, with a maximal induction rate of 92.00%. The optimal propagation medium was WPM+2.0 mg-L"' 6-BA+1.0
mg-L" NAA, and the propagation coefficient was 6.4. The optimal medium for rooting was 1/2MS+1.2 mg-L"
NAA; the rooting rate reached 81.33%.
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