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The one-step seedling formation and rooting mechanism of Acer buergeria-
num Miq.
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Abstract: The Acer buergerianum, renowned for its ornamental foliage and extensive applications, possesses signifi-
cant aesthetic and economic value. To facilitate the rapid production of high-quality seedlings and achieve industrial-scale
propagation, this study employed stem segments with buds as explants to screen for optimal collection times, sterilization
methods, and medium formulations for axillary bud induction and root induction. A comprehensive tissue culture rapid prop-
agation system for Acer buergerianum was established. Further investigation into the root formation mechanism involved cyto-
logical analysis of adventitious root primordia and the expression levels of key genes during root development. The findings
indicated that a combination of 75% ethanol disinfection for 20 seconds followed by 0.1% mercuric chloride disinfection for
15 minutes was the most effective sterilization method for explants collected in June. The optimal medium for axillary bud
induction was MS + 0.5 mg/L indole-3-butyric acid (IBA) , achieving an induction rate of 82.3%. For adventitious root in-
duction, the optimal medium was 1/2 MS + 0.6 mg/L

75 H B8 . 2025-02-27 IBA, resulting in a rooting rate of 88.7% with an average
BEE£UWH AL A A0 34 H [ €X(22)3182] of 4.9 roots per plant. The initiation and growth of adventi-
VEE B HIIT(1990-) , 4, TLARERIR A, Wi+, Bh BT 3, BF5E tious root primordia in Acer buergerianum were closely as-
J7 1] SR B b % 855 5 b R O VR A A A . (E-mail ) yky @ sociated with auxin IBA. At a concentration of 0.6 mg/L
jaas.ac.cn IBA, the formation of root primordia was significantly en-
BIEE : 215 1, (E-mail ) gianzhongli @ jaas. ac.en; 2K B, (E- hanced, and the relative expression levels of key genes Ab-

mail) luzhu@ jaas.ac.cn PINI, AbPIN2, and AbPIN3 during root development in-
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creased markedly. This study provides a technical reference for large-scale propagation of new varieties of Acer buergerianum

and establishes a foundation for exploring its root formation mechanism.
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Table 1 Effects of different disinfection methods on Acer buergeria-

num explants

gy 5% LWL 0.1%1?(14:?:;% g/ S TR
] () P ] (min) (%) (%)
1 10 15 41.123.2a  1.7+0.3f
2 10 20 25.9+2.9b  2.3+0.5e
3 20 15 14.6x1.2c  3.5:0.6d
4 20 20 12.122.0d  8.6%0.7¢
5 30 15 9.3%2.5¢  12.3z1.1b
6 30 20 8.5+1.7f  18.7%1.2a

Rl —F B 5 A R /NE TR R 2253 B3 (P<0.05) .

2.2 ARIFREREX = AESMEEE KB EIm

h T 205 AR 1 B e A By 2R
[F) i ) SR 4 (A AL A A 4 B 52 i), SR AR TRL H 0y (S
HoeH.7H.8 7.9 1) 0 =MmEIMEIK, &
75% CBETHTE 20 s F10. 1% ALK TFE 15 min J5,
FU AN R SR AR I5F (] R A ML AR5 YR FIBE TR &5
W 2 Jrow AN R B () SR B 19 = FR AR AT 1A 75 e R
ZESEER,5 A RAEIIMERIE TR 4 i, Hk 2
6 H,8 AH9 ARERIMEARIET FHRML, 6 A
KA IME TS Y AR (16.2%+2.6%) ,9 H
R AR B IME ARG Y 2 B 151 (55.8%+6.9% ) (R 2) .
F2 FEREREN = AEMMEEEROZM

Table 2 Effects of collection time on Acer buergerianum explants

g KM g v
() (%) (%)

1 5 28.3+3.5d 8.1+0.7a

2 6 16.2+2.6e 5.3+0.6b

3 7 32.3£5.5¢ 4.1£0.5¢

4 8 41.6+6.4b 3.6+0.5d

5 9 55.8+6.9a 3.3£0.4d

[l —F B 5 A )N TR R 225+ B3 (P<0.05)

23 FAREAEFENARSEN IBA X =fAH
W25 S R

PR B I = B SME R 53 B2 R 2] 172 MS
REgRde MS R FRHEA NN69 553 v | IF iR [\
FrE IBA, KBS [A] 3 A K 37 BL RS [ 5 2 1)
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IBA X = AWM 25 S A F, gk 3 iR, i
TR &4 IBA B 1/2 MS 15 35 56 v = £ iU 4517
SR NA8.T% ~T72. 5% , Wi 2F J'e nh s [A] ©429.5~ 33. 1
d; IR IBA A MS 1535 5 = M bl 255
FEHH51.6% ~ 82. 3% , ML ZF &% I B 6] 24 28.6 ~ 31. 2
d; TSI TR] & B IBA 19 NN69 1535 5 = ff i 25
WG R N 42.2% ~ 70. 8% , i 2 J& 1 6] Ky 30.3 ~
33.5d, SEAITESREM, =AM S Rt
FrFe kol MS Hi355£+40. 5 mg/L IBA(F£3)

F3 EAEFHEMEIRTE(IBA) X = AHEEE S0
Table 3 Effects of basic medium and indole-3-butyric acid (IBA)

on axillary bud induction in Acer buergerianum

i S mm TR AR O R Jeg st ]
KRk (mg/L) (%) (d)

1 1/2 MS 0 48.7+2.7e 33.1£0.9a
2 1/2 MS 0.3 60.3+3.3¢ 29.7+1.1cd
3 1/2 MS 0.5 72.5+3.8b 29.5+0.7cd
4 MS 0 51.6x2.1d 31.2£0.8b
5 MS 0.3 69.1+4.5h 29.3%1.7cd
6 MS 0.5 82.3+3.2a 28.6=1.1d
7 NN69 0 42.2+3.6f 33.5¢1.3a
8 NN69 0.3 57.4+4.8¢ 30.9+1.5bh
9 NN69 0.5 70.8+5.1b 30.3x1.6hc

) —Z 8 5 AN R /NG TR R 2553 3% (P<0.05)
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4 RIFSHFMm

Ko aZe R R ZED T B Re A
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AE LI PR IF L 20 d £ A8 200
ATEM,30 d ZEA A EZEITIE e AR R, X =
FABRAN 22 ZEAE & A AR & i IBA 3L A 5
F AR AT, K B TR & & TBA AR [) 3
ARKEFRHXS A E ZEAE AR B2 R TR,
F 4 PR M 172 MS Ji 3 3AE R REA R F2 56 TR
JNASTR] & it IBA, AE MR 2R 54.7% ~ 88. 7% , “T- Y iR
BN2.5~4.9 4 Al MS 55 55 3L AE o FEA B 35 9 |
WA TA] &5 & IBA, AR FE N 47.5% ~ 73. 6% , -
HWBCN1.9~3.6 5 fdi ] NN69 15 35 Fe Al Jy R A K
FEH ISR i IBA, AR K 840.2% ~ 63. 8%,
IR AN 1.5~3.3 F&, 2 IBA & 40.2~0.6
mg/ LI}, = AN E 2 AR AR SRR T B AR AL % [BA
SR 24 IBA &84 0. 8 mg/LAT, 4=
HRBEFE AR A TR, XA R A B 32 B A [R]

FE IBA Kb PR = A BRAS E 2 A AR AR DU R AT 45
BT, BTSSR O R 2 A AR B B SR
H1/2 MS B 32340, 6 mg/L IBA(F4) .

R4 TREFFFEMFESEBIRT B EREFSHHM
Table 4 Effects of different basic media and indole-3-butyric acid

concentrations on rooting induction in Acer buergerianum

g S W ibe T 5 ik AR SFEHRER
HiFR Ik (mg/L) (%) (%)
1 1/2 MS 0.2 54.7£3.6d  2.5%0.2¢
2 1/2 MS 0.4 72.3:3.1b  3.80.2b
3 1/2 MS 0.6 88.7+3.9a  4.920.3a
4 1/2 MS 0.8 75.6+3.5b  3.5x0.4bc
5 MS 0.2 47535 1.9+0.2f
6 MS 0.4 65.1x4.1c  3.1%0.2¢
7 MS 0.6 73.6£3.7b  3.6£0.3b
8 MS 0.8 60.9x3.9c  2.9x0.2d
9 NN69 0.2 40.2£2.9f  1.5+0.2¢g
10 NN69 0.4 52.1+2.8d  2.9+0.3d
11 NN69 0.6 63.8+5.1c  3.3%0.3c
12 NN69 0.8 50.6x4.5d  2.5+0.2¢

[l —F B 5 A RN T RER R 28 5+ 35 (P<0.05)

25 KESBH
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TCHRIK I Ve T 15 b 55 3k 5 B AR 318 38 - IS B
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2,6 =ARAEFEMHABESESHT
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HEA D R SRR R & A L, S5,
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FRJE I W, (& 2a) , %011 0. 4 mg/L IBA f 1/2 MS
KR S A R A 2R A MR RS T IR T2 i (BT 2b)
AN 0.6 mg/L IBA [ 1/2 MS B a5 AE KA E
ZF T AR I IR BTN A e, T A R R
W (& 2¢) o VLR, IBA AJ DAAE—E BB b4
WA EMRFE L TE Y, 0. 6 mg/LAY IBA X i i
A AR SR L (A B E FH fe B
27 AELSEBANZ=ZARAEREELTXE
ERHEMRIEIEHNZM

SRR & AR S IBA 1Y 1/2 MS 55375
HAER 10 d B = MR E 2RI AT URE 0 AT AN
EAMR KT KGR ADPINT AbPIN2 F1 AbPIN3 ) AH
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Fig.1 Morphological variations in tissue culture of Acer buergerianum

IBA . B TR .
B2 AEESEBAXN=AESEREERBENENE

1/2 MSK;#75:+0.4 mg/L IBA

1/2 Mslﬁ?%%m 6 mg/L IBA

Fig.2 Effects of different concentrations of indole-3-butyric acid (IBA) on the formation of adventitious root primordia of Acer buergeria-
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) ' b 3.0F b ) B b
I,k i W 23
pn 2570 P
® 15k #®2.0r ®
iy ¢ ' st ' L5 ¢
= 10r = 1.0 ¢ = 1.0F
0.5 ﬂ o5k ’—Y_‘ 0.5F ’—L‘
0 CK T1 T2 0 CK T1 T2 0 CK Tl T2
AL PR pgii pose]

A AbPINT FE R AT F K843 HT 3 B ADPIN2 FE K AR 23582047 ; C . ADPIN3 FERIAHXS ik H007, CK:1/2 MS }5353E,T1:1/2 MS 553+

0.4 mg/L IBA;T2:1/2 MS ¥$3:3£+0.6 mg/L IBA, IBA:MIMET R, ARF/NGF

BRI R AN E AL HE (R B B3 25 57 (P<0. 05)

B 3 AbPINI AbPIN2 71 AbPIN3 BEEE = ARSI R HETREENHT
Fig.3 Relative expression analysis of AbPIN1, AbPIN2 and AbPIN3 genes in the rooting process of Acer buergerianum
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SRS AT, IR Y H ARG TR 3 B
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BTS2 B B ARBIL 1427

TN LU 2R 22 B AME RIS R IC2F 0 A&, P
B SAE ARSI A, T EW(Acer trunca-
wm) A N S R B R B S A 2
FRREBAZE AT B A S AR AR T, T TR > A R
B A5 I AR A1 R S A 10 A A 4 ) R
FHI S B AR A IR 434 & B B 58 B AR B, 4N
EAEME T ALY . =M R AR EEAE S
WZF W A, FRRE IR VDT, i — A AR, Kk
SERARR, IL, =AM AR R )R T B
BRAERRE,

AMEARIOR B[] B 38 35 7 02 = fi— 2 il
RS S vl SRk BV IR W )
Pl R R 28 5 (1AM AR S KBTS, T LA
TEREAR TS YL 3 10 [R] B A 75 2255 TR AMEAR B SET- %
ARG SME AR TR MY 2 b )5, B 75% LB
THEE 20 s Tl 0.1% A ARIHFE 15 min WS IHFE T
e BB F R T AME IR R V5 YR ARIE
THER, BRILZ AN, AW 5T 8 X AS [] s [|] SR £E 1)
AMERIEST T He&, KB 6 H 1 RAE RS ALK 15 Y2
R, 33X 5 0 A 0 TR AR A Bk
K RN LT SRR R AN AR B AR R A A ] — B, X
ATRE SN ARG O, 7 AR EZ T, ik AW
P W T BUOMAR I B R L2, #500
B2l 0 11 a7 FL R A SME AR NS, ME LU FE )
S, 15 B 5 e R T

6B WA B F2 3602 = M — 26 i Y B
R2Z—, AR T8 35 8o AN E 38 A
FAREFIABAIR , H RS b — 2 s
R FEA R 2 58 MS B3R 3L 172 MS B33t
WPM }5 7RI NN69 15 95 3L 4 4 0 &2 Bl A
MS I WPM 35 3% 35 B Al 75 53 AR (AR I 25 A 4 (HDB
ZETE MS g A K 78 WPM iR b A K
LR R RRZE B A R A 4 S S e
FH Sl WPM 3535381 R R (Acer caudatifoli-
wm ) SN AR IR 2F B & 0 B3l B 3R A WPM BE 3%
FEUTT R T 4 2 AR e 346 B 110 4 5 PR B 0%
Kok NN69 5573 AHIRFEAE = A Bl A M 1A 2
OB R 3 RSO R AR K R AR B
FRFENT AT I, K IAE MS K5 3258 b s i i B
B 0 A R O = A 2R S AR T At 2 A
BRI IR,

FEL ) HE B TR0 = AR b — 20 B R e A

R, EMUE Y — D B S R o R R A
MR AR R, 0T B LI 28 25 B SME
A H WPM B35 0 LA 37 3L | [RS8 I 0.05
mg/ LA/ (TDZ) B S 4 K, s SR
5 96.1% " XS TR A 175 S M 1A B 25 1 %
BF (i TAA 35S A ME R IR ZF 755 28 0 5 s T At
W, HESRE 92. 1%, ARUFFE LB MS 1
FRIENFEARREFRIE TN 0. 5 mg/L 1 IBA "] AR5
TSRS R B 2R B A, HOi 5 R AT 5K 82.3%
— e A MRS IR IS N AR K R RO AT RS BT 1 A AR K
Ho DL DKW #5557 30 A 1 37 56 19 B 145 Bk (Acer
grandidentatum ) WFFEH U HN 2.5 pmol /LAY TAA 7]
TG RAT AR /N AR AR BE SR 3 R i TBA
A NIERREMA E AR AR R
W1,1/2 MS 555230 = A 8 28 I A SR T
MS B3R 5L 7 172 MS B B i hn 0.6 mg/LiY
IBA AEMRCR AT, AR AT 5K 88.7% , P HIMECH
4.9 5%, HARZR MM B Rk s 2 5

PIN-FORMED ( PIN) 25 {4 J& A= < R 132 i 19
AR, Y AR A mEAERCY ) BRI A
PIN1,AtPIN2  AtPIN3  AtPIN4 FI AtPIN7 & [ | E
BREKIR, ALY PIN 2, S IR K
ZhH R ENEDY , CERREIT KRS NE Bk
L Fh ey h % B PIN 3[R 58 0% 26 11 HoA R 0
REAERE B TIEE T, ABEse a4 05
30T R IR IBA X = 1 AR JR L & AR i 42 1A FH B
PO RN A R R 3 A PIN FE R
AbPINI AbPIN2 Fi1 AbPIN3 FAHXT 263k 552 IBA 75
SR, PR A, 5 172 MS B IR,
1/2 MS H:325+0.6 mg/L IBA XF = fA MR L1 &
A PIN JEPRIARXT 2558 5 15 SRR i i 2%
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