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Screening for in vitro rapid propagation conditions of
ornamental plant Styrax faeri Perk.

WU Yong-qging', HU Xiu"', LIANG Han-zhi*, DENG Sha', TANG Cong®

(*College of Horticulture and Landscape, Zhongkai University of Agriculture and Engineering, Guangzhou 510225,
China; *Hengsheng Landscape Architecture Co., Ltd., Guangzhou 510030, China)

Abstract: [ Objective ] The objective of this study was to screen the optimal condition for in vitro rapid propagation of
Styrax faberi Perk. to provide the reference for S. faberi planting promotion and eco-environmental modification.
[ Method ] The seeds of S. faberi with or without endosperm were used as explants, MS as the basic medium and different
concentrations of GA; were used for aseptic germination of seeds. Stem of aseptically germinated seeds were used as ex-
plants, MS was used as the basic medium, the optimal combinations of 6-BA, NAA and TDZ were screened for prolifera-
tion of clustered shoots of S. faberi by orthogonal experiment. Seedlings obtained by propagation of clustered shoots as ex-
plants, MS or 1/2MS as the basic medium, different concentrations of IBA were added, direct or indirect rooting method
were used to screen optimal basic medium, IBA concentration and rooting method for the rooting of S. faberi. [Result]
The results showed that cotyledon of S. faberi seeds with endosperm on media with different concentrations of GA; were
browning when germinated after 15 d and then died. Seeds without endosperm could germinate even on the medium with-
out any hormone. The optimal medium for seed germination without endosperm was MS+2.0 mg/L GAs, and the germina-
tion rate was up to 97.5%. At the stage of subculture multiplication, the optimal medium of clustered shoots proli-feration
was MS+0.5 mg/L 6-BA+0.05 mg/L NAA, where the proliferation coefficient was 5.7. At rooting stage, when the stem
segments with two sections were soaked in IBA solution of 200.0 mg/L for 15 min and then transferred to 1/2MS blank
medium, the rooting rate was the highest, reaching 93.3%, and the average number of roots was 7.1. [ Conclusion] The
seed germination rate of S. faberi is the highest in MS+2.0 mg/L GA; medium and the proliferation coefficient of S. faberi
clustered shoots is the highest in MS+0.5 mg/L 6-BA+0.05 mg/L NAA medium. Indirect rooting method can be used to ob-
tain S. faberi tissue culture seedlings with high rooting efficiency and large-scale production.
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(W55 2 X )46 1e (Styrax faberi Perk.) J& %2 5.
7 # (Styracaceae) % & 7 J& (Styrax) 2 44 ¥ i [
M-FEA, BB T80 WL YT98 Wi iR T
VORI RIG S EA (X)) HRIEESE, 2k
BAZESIFAL JEEEATEBN S LWEH
(L I N /N T RS = i S S S A B 2a e
52 (A ERL14,2009) o AR Jo i 2 B 41 24 AR
RHREY) , SRR k2 R I (BRI, 1982)
AR AT 67 B B, e ] o6 2 HES 2 i ¥ 7
(Rl E B e T R W5 T, 1987 5 Hp M s A4
Yn'5 2 23 ,1987) , it 7 Al Ok O A LRV ik
(P45, 2010) , HAT ) R R R AT Se . 4G
T e B hd 1 HAT — 2 B ORERAEE | 0 2 B E] K g
e RN ZH 0 R AIG, R A b 1 25 7 AN
REN R T W ok (B K F7 45 ,2011) . FH ) &5 1R 1%
I P A AR AR R TR I A Rs 1R (BT
NAE, 2016 filié A 55, 20165 FARAE, 2016; =& 1
4%, 2016; |51 #5245, 2016 ; Solle and Semiarti, 2016;
MRS, 2017 ; X4 | 2017 ; B 745 2017) , I,
HET AR S R B A SR B AR R X A e
B P S A S A AE S B TR S [ A E
GEk I 4 B AP FP 130 2 IRIRERE , AN AE
Wi >R Fiti 7 (1] Ml Jmy 16 AR PR Fo i A A
¥l ,2001) , W1 EH AE R [ (S. tonkinensis (Pierre) Craib
ex Hartw.) |76 5 15T 51 H 5 A& 28584
20% (X3R5 45, 2001) , R AL FPC AR Z A AN
A 2R A9 W 7= Y & ZE AR, TR Bk 4K (S. dasyanthus
Perk.)£:1200 mg/L GA:TIAL P24 has A AIKIR Vb2
L, R SRRV 44% (T 5575,2013) . T Z8¥4%(2010)
IR A2 (2017 BF5E & PR, E444E (S. obassia) i 25
T %A B B B 3l B RS 5RO MS+2.0 mg/L 6-BA+
0.10 mg/L NAA, Hif# 13458 5k 5.56 , (1 J5 & 11
¢ 45319, 5K 2% 2845 (2013) XF (AL R | T SCF %%
(2016) % HF 2 #i (S. japonicus) | 7K 7545 (2017) % 3§
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Ferr RS ICR R, BR300 o/L, Bl & i
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1.2.2 #FHKL BEALERITARL, K
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Table 1  Orthogonal design L, (3*) for hormones types and
concentrations in subculture of S. faberi

K [H % (mg/L) Factor

Level A(6-BA) B(NAA) C(TDZ)
1 0.5 0.01 0

2 1.0 0.05 0

3 2.0 0.10 0.01

1.2.4 w5 AR EEGETL15 cmiyF AL
A ZERESE ZMS+0.5 mg/L 6-BA+0.10 mg/L NAA+
0.5 mg/L GAJEFAE [ 1E 745 dLLHE e FH i 1%
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FEIE AR RAFRAE , VIBGE PRI 22 B T H
e MR AR R . AR RGN
MS & 1/2MSH A [/] ¢ £ (0.1.0.,2.0.3.0,4.0F15.0
mg/L) IBA; A4 A i35 37 2 el 2R B T Wk
(100.0.200.07F1300.0 mg/L) IBA# T2 115 min,
PG 2 MSE1/2MS 25 [ 35 3 5 b ik 1115 55 . Bab
RO, TR IME MR . 45 dfF It PR
BOITEAEARR GO SRR AR KBS

2 A A=A SR AL

AR (%) =AM Y P A i< 100
1.2.5 M@ fsa mEEH R ENYE,
BTN, T dE BBk TR 1 2k
e vb=3: 1 1T, 30 dJE WLERAE RRAE KRS,
St alE %,

G R (%) = BT P AR 1 S %< 100
1.3 Sitsth

RIS B HE R FHSPSS 19.03174831, LiDuncan’s
AT ZE BT .
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Table 2 Effects of GA; on S. faberi seed germination

2 HRESH

2.1 GAZIBEHEMFIHLZRNZI

20 AL, A R B R 7R AR AT AT i R
SRR R BE GAGR R T, AL AR &, H
W & 15 dJ5 FrHFiaie ik, & 25T (E1-A),
LW % Bk 1] Bl G AR 32 119 18 I i BH S 406 0, W 2 R
58 EAHE N AR, HGAMKEE 2.0 mg/L
B, B R R 8, (1A 420.0% ; VIR IRZL Y 146
T AEAS TS IE AT 34 28 s A [) v G AR, — ]
T LA %, 0 5 75 1-80.0% , HLilfi & st (i &
SN R R A B T R EL R T (P<0.05, T IH]) ,
Y ¢ 3R F E BE G AR FE I In 25 B TR R%
H AR E A, 2 GAHE E 2.0 mg/LE, B & i) 8] iz
5 (L F53.0 ), B K RN TG R d5 i, ¥91897.5%, H.
3 T AR B A3, 2 AR RS R AT (E11-B) .
VLI AR IR R BRZL b AT b i & AR 34
HHRILRY T, Sm0 T IR R & R R

Py GAE (mg/L) # & E] (d) iR (%) BUHTEE(%) HERAE O
Seed type GA;concentration ~ Germination time ~ Germination rate  Survival rate Growth status
HERFL 0 46.0+2.3a 6.7+0.4g od B R ANEST B R IR, B & 15 dIs T T
With endosperm 1.0 38.0+4.0b 13.3+0.5e 0d Wi, 5 st

2.0 35.0+1.7b 20.01.2d od

3.0 29.0+2.3c 10.0+1.2f 0d
YIBRIEEL 0 7.0+0.6d 85.0+1.7c 85.0+1.7¢ W & 8857, WH & fR) e, Al fet:
Without endosperm 1.0 5.0+1.2d 94.4+1.1b 94.4+1.2b

2.0 3.0+0.0d 97.5+0.5a 97.5+0.6a

3.0 3.0+0.0d 83.3+1.2c 83.3+1.2c

[FIFNECR G A Rl NG 7 B8 22 53 . 35 (P<0.05) . #3FI1K4AIF]

Different lowercase letters in the same column represented significant difference (P<0.05). The same was applied in Table 3 and Table 4

2.2 AEHEREYARLERIGEEE

Hy #e30] 1, 55553 40,5 mg/L 6-BA+0.05 mg/L
NAA, Bl 7E6-BA S NAAIRJE o100 1, H IR Mk
JERARRT , (I AE TR AL ZF I 1 58 R AGAE.7, 2R H
U (E1-C) s 1535 5°81.0 mg/L 6-BA+0.10 mg/L
NAA., B3 55 6-BA 5 NAA Y 4 % e J H AT AR 437 4%
I EL i Bt 36 58 R BN 4.0, T K5 37 3£ 0.5 mg/L
6-BA+0.01 mg/L NAA, Bl i 6-BA 5 NAA ik JiE
FbAPLATS DR AR 4 %) v B ), 38 B 3R B0 AR, 3.3,
Ud I 184 7 1% 3% 5L rp 6-BA 5 NAA 1) 1 J3E HE B 4 %of
e BE AT, AT ARAT 1 5 2R B0 = i AR R A
25,

H R30I, (A6 e AR 2 I 1 5 R E 0k 2.9~
5.7; e (1.0F12.0 mg/L)6-BAL S E AL e 4t
IS AR M G . LU ZE(HR , SE MR LR AL

B8 (1 B FHERE S B>ASC, BITE (46 Je 4k AR 185 v
KA 3% Z HEF INAA>6-BASTDZ, HATK
{5, AIFLIA BRI FLIB, CIHFLACHIFR K, F 45 [
TR o BB AL e AR AR 58 15 77 10 B
ZHA HABC,, FIMS+0.5 mg/L 6-BA+0.05 mg/L
NAAN AL RN SRR W iR 37 5
2.3 AREAREFE ERFEMBARENBEL
A RIEFFHIR T

FH AR, LIMS S HEA G SR 50T, G e 4]
H1£2200.0 mg/L IBAFIR15 min/5 155745 d, i
B3 1593.3% Y AL AR R AN6.3 55 I AE AR B, (H AR B
FEAE AR AR B — % 5 LA 1/2MS Ry FEAS B 55 JE
FAEE A A R B A AR A . X e e
B EAEARTE AR AR AR TR RO R, AR T
T WA B AR AR AR B A AIG A AR A i D
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Fig.1 Invitro rapid propagation procedure of S. faberi
AHEIRFLIRFHT K545 d(MS+2.0 mg/L GA,) ; B: Nk IEFLAY 757 4 545 d(MS+2.0 mg/L GAs) ; C: 4#1{45 d(MS+0.5 mg/L 6-BA +0.05 mg/L.
NAA);D: /445 d (MS+3.0 mg/L IBA) ;E . 7655 ¢ (200.0 mg/L IBA) 2915 min J& (1/2MS) [ 1% 3745 d; F . #4430 d
A:Seeds with endosperm 45 d after germination(MS+2.0 mg/L GA:) ; B: Seeds without endosperm 45 d after germination(MS+2.0 mg/L GA;);C:
Multiplication of subculture for 45 d (MS+0.5 mg/L 6-BA+0.05 mg/L NAA) ; D: Rooting for 45 d(MS+3.0 mg/L IBA) ; E: The stem segments were
soaked in high concentration solution(200.0 mg/L IBA) for 15 min and then transferred to(1/2MS) medium for 45 d; F: Transplantation after 30 d

® 3 AREBRREAEGBELERIEHEBZMN

Table 3  Effects of different hormone combinations on mulitiplication for S. faberi

il % (mg/L) Hormone H5H 2R IS
Treatment 6-BA(A) NAA(B) TDz(C) Multiplication coefficient Growth status

1 05 0.01 3.3+0.03ef Aot B RS AL TREk
2 05 0.05 5.7+0.06a fabH: B R AL, iRk
3 05 0.10 0.01 3.6+0.09d ettt Joukasfl, gk
4 1.0 0.01 3.1+0.06fg fatl: Fenipiail, sk
5 1.0 0.05 4.9+0.14b et sk, sk
6 1.0 0.10 0.01 4.0+0.09c et Feahasil, sk
7 2.0 0.01 2.9+0.06g A5 BEEEAL, Ak

8 2.0 0.05 3.9+0.12¢ A5, BEEE AL, Ak
9 2.0 0.10 0.01 3.4+0.03de 255 RS AL, Ak
K. 42 31 37

K, 40 48 41

Ks 3.4 3.7 38

R 0.8 1.7 0.4

FEWJFE Order B>A>C

7K Premium level A B, C,

(E11-D) 5 B2 A= MR 2 R AR A 4 4 A AR B ] 42 1 A
HR A AR, M . SR A H 5 18, AL e 4
T 7£200.0 mg/L IBAY i H 12 115 min )5 #2270 T
1/2MSZs ARG FR 3k B RE 9745 d, MR 4 93.3%, 4
WECHT. 15, HAMREE(K1-E), BHILI12MS
AR SR (0 (Rl AR AR A TS A T R TR

AR R, FLLATE200.0 mo/L IBA% K 2115 min
ST 12MSES I 3R EAOR A
2.4 HEBH

HVewt BERE 1P (3: 1 DVERE TR 46
oA AR % 5 R 4T, 30 d )5 RS AR LG Rk
85.0%, /N AE KR R A (E11-F) o
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Table 4  Effects of different basal media, rooting methods and IBA concentrations on rooting of S. faberi
BN IBA(mg/L) AR (%) PR (5) A ARETTR] (d) ARG
Basal medium 52/ 4 Direct rooting [A]4222E 41 Indirect rooting  Rooting rate  Average root number(root) Rooting time  Rooting situation
MS 0 - 0k 0k of -
1.0 - 70.0£0.0hi 2.4%0.2g 13.0£0.2abc  AEARIE, TR E
2.0 - 75.0+1.2fg 3.0+0.1f 12.0£0.9cd A K&, TART
3.0 - 83.3+1.2bcd 5.2+0.1cd 11.0£0.6cd A KM, TR T
4.0 - 80.0+0.0de 1.120.1 15.0+1.2a AR, THRE
5.0 - 73.3+1.2gh 1.9+0.1i 15.0+1.7a AR, TR
- 100.0 86.6+0.4b 4.4%0.1e 5.0+0.6e AR, LHRE
- 200.0 93.3+1.2a 6.320.2b 3.0£0.0e AR, RE
- 300.0 82.0+1.2cd 5.5+0.2¢ 4.0£0.6e AR, THRE
1/2MS 0 - 0k 0k of -
1.0 - 85.7+1.7hc 5.2+0.1cd 10.0+0.6d ‘ERKE REHK L
2.0 - 77.1£1.2¢f 4.1+0.2e 12.0£0.6cd A KA, RED
3.0 - 68.6+1.7i 2.8+0.1f 14.0£1.2ab RS, RED
4.0 - 67.0+1.2i 2.1#0.1gh 15.0+1.2a ARG R
5.0 - 60.0+1.2j 1.9+0.1i 15.0+0.6a AR RED
- 100.0 86.6+1.2b 4.0+0.2¢ 5.0£0.6e ALK, MWED
- 200.0 93.3+1.7a 7.1+0.2a 3.0£06e KM MERZ
- 300.0 83.30+1.7hcd 4.9+0.1d 4.0£0.6e  AEKER MRED
3 it 4.0, 1 384 5 2R 0K 5 PR e v 5

%A R P BT AT SO TR R
4 5t (Rl SRl Jmy A AR RO A i AR B
3l ,2001) , WNFERR AL Fh 25 FRAOL I8 5 A A R v FE 1)
B A, GG HE T R R RS RSB R (T 95
55 ,2013) 5 FAAEA Tl 7 AR 1 & 4 4 32 B A7 A TR
FLrf, AR LB R S SR B b U] B R 2L AT BRI A
BY5 YL R 45 5 K ZE ] 48 i B0 R (5K s 52 4%
2013) . AWFFE LI, VIBRIRZLI (AL Je Fh - &
JEE B . oA IR FL A AP BB AR FP T 1 8 A&
I BT IRFL T . K5 (2013) AfF5E
RIL, AR IR LA R 1T 1 B & I, A
FE W AL IRFLAN Tl & J5 2915 dIF ik, i
JE AP FIRFE, Uk AL R IR TP A
WY, b Sh SBEHAR SRR, CH
AR, EHR P ABAGE B A LR AP TR IR Y 2
JRIR (R AE,2014) , 2 BRVD AL 3 (R A 45 45,
2017) 5 GAs \NAAFI6-BAZE 40 Hil (715 4 25, 2012)
KInr T ABAS [ AIIRHR . ASF5E AVIBRIRZL )
AL e b7 R MR S /D T i i
BB B i, Rl R 3R
e B R (EURE L i O A o 1 LA B B
AR — PR

AHFSE &I, 5532 EMS+0.5 mg/L 6-BA+0.05
mg/L NAAFE T 1468 A 2R 38 58 (34 58 R 50K
5.7), Hid 16-BA 5 NAARI I B 1 R10: 1, T 85 55
F:MS+1.0 mg/L 6-BA+0.10 mg/L NAAH6-BA
NAA YV BE L R AE R 10 1, H 28 38 58 R BULH

AR L) AR 2 Xk B 19 6-BA 5 NAAZE & 47 F
F A e gk 5 . k5854 (2013) L FSCH 4§
(2016) .7kFF4:(2017) % FH6-BA(0.0.3.1.0.3.0 mg/L)
ENAA(0.0.30.,1.00.3.00 mg/L )44 43 5% ] Jag
Yy RGBSR AT LA A T VAR ZER5 , 45 R 3k
W, 246-BAMKE —E I, BEE NAAYK YY1 58
BRI AT YNAAYK B — B B, bifi %5 6-BAY
RS, 1 R A S A B R R MS+
0.3 mg/L 6-B+0 mg/L NAAI, E16-BA 5 NAA) ¥
J& A 30 O, 25 Y 344 8 22 500 = , & BAIC L 3] L fIG
4 X W FE 116-BA 5NAAL FI T LR BT S ATRITE
I 2EREE . ANBFIR AR S H—3L

PHEET-45 (2005) BIF 5 & 30, FEERBY (19 40 1 7E 7%
A e (2.0 mg/L)6-BARY R FR I rh B I, 4l
B BRI . EAAE (2015) BF AR RN,
6-BA K & il &5, 75 3% 1% 3k (Aconitum sungpanense
Hand.-Mazz.) A AE ZF B 5E 1 i B Ak 2058 s . AR
ARG FARBFR S AL, AL T A AR ZEHE TR 1Y
U1 B AE B A AN v (1.0~2.0 mg/L) 6-BARY K 53
TR, B S BLR

DAARASHE Wy AT 4 255 3738 i e A AR, an
F T (Aquilaria malaccensis ) 4= M3 15 77 it f i A= HR
FAVE6.7% (3K DS 2014) (BT EWREYIBA
b 3 AT {1 3 4= 4 (Rathore and Phulwaria, 2015; F
el 2017 ; kAR 414, 2017) . ABFFEAEL2MSHE:
ARBEEFEFLPIRANL.0 mg/L 1BASEFT AL R ALRG 1 .
P A AR R 1 LE AR R, B IBAVR EE (13 m
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A AR SRR AE AR BN BT B BE S R
IBARY G FE I MG AL R AE AR AR R AR, FIFHIBA
PR Y AR T HNIBARI MR . Tks85s
(2013) R FH B AR L AT AR A AR BE SR AR AR
RV E AR EAR A g (A4 H60.0%, A= AR AL,
A 2.4% . ABFREEHR S HARRL, B AR 7 X
AT A A MR B 35 10 AR AR RO AN, R )42
AR T AR R 4 (AT 3 d) , A AR et vy
%293.3%, FH AEARKUE 27,154, Ui S K E IBARE
PR AR A P AR S ELIE W, v B IBARE A { AR
S,

CA B R, B o0 3 e BRI A R T4
¥ B 4= M (Baskaran and Jayabalan, 2005) , A< #ff 5%
SR RO A, DIMS R S A R R HE 1), 15 S0 A
IR AN 55 H AR B, DA oo 2 & S 5ARm
1/2MS y JEAK: R BE0T 15 15 SR BORDH: A H
B BB I ) SRR R A K S A e D1

4 g

AMWEFE R I, FAAE e A IR T 3 A 1 by
W] & AL S B BRI FE T I DI BR IR ZLIY 1A
Je A FAEMS+2.0 mg/L GAJE s h il kR R i,
HH & 1922 BEfEMS+0.5 mg/L 6-BA+0.05 mg/L
NAAS: 5 5 18 5E 280K 5 >R F [R) e A= AR m] 4k
PR HABCRR A 3 NI AE 7 i AR R 28 1

SE

WD SRR A", 2R BT, oS0, WRTEI AR, 1982, 7R
G T WKL T - v R B A R A E 5T BT
[Chen S Q,Zhang G C,Li Z X,Wang X W,Chen D Z,
Lin Y R. 1982. Medicinal Plants Handbook of Guangdong
[K]. Guangzhou: South China Institute of Botany Aca-
demia Sinica. ]

BAREITRIT, Shef , EREEAE AR I, 2017, E3 AL SR B HEARDT
g2 [3]. WAL, 44(6) : 109-110. [Chen T T, Ma M,
Wang F X, Zheng F S. 2017. Study on high efficiency
and rapid propagation technology of Yuling flowers[J].
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