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Abstract; [ Objective] In order to investigate the effects of different treatments on the rooting of softwood cuttings of Acer
truncatum and find the best treatment method. We analyzed the relationship between changes in nutrient content, oxidase
activity, and rooting of cuttings, and preliminarily explored the rooting mechanism of A. truncatum. [ Method] Using
rejuvenated A. truncatum trees and three-year-old A. truncatum mother trees as study materials, we conducted an analysis

of the effects of growth regulators [ indole-3-butyric acid (IBA) and 1-naphthaleneacetic acid (NAA) and a rooting
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solution] , cutting positions (upper and lower parts), rejuvenation, and cutting time ( June and September) on the
rooting of A. truncatum. Furthermore, we examined the rate of root growth, callus formation, number of roots, root
length, and other indicators of root development. Additionally, changes in nutrient contents ( soluble sugar and soluble
protein) and changes in oxidase activity [ peroxidase (POD), polyphenol oxidase (PPO), and indole-3-acetic acid
oxidase (IAAO) ] were measured during the rooting process. [ Result] The optimum IBA and NAA concentrations were
500 and 800 mg/L respectively, and the rooting rates were 59.3% and 52.7%, respectively. The optimal concentration
for the rooting solution was a 1.43% volume fraction (70-fold) dilution, which achieved a rooting rate of 43.9%.
Significant differences were observed among the three treatments, with all rooting indexes of cuttings treated with growth
regulators performed better than those of the control. Additionally, the rooting effect of cuttings in June was better than
that in September; the rooting effect of rejuvenated mother trees was better than that of 3-year-old trees; and the rooting
effect of upper cuttings was better than that of lower cuttings. There were substantial differences observed following these
treatments. During the rooting of the cuttings, the changes in the soluble sugar content following the treatment displayed
a decreasing trend followed by an increasing trend. The soluble protein content, POD activity, and PPO activity initially
increased and then decreased. However, the IAAO activity displayed a trend of decrease-increase-decrease. The control
group exhibited a similar changing trend to that of the treatment group, but the peak time for the treatment group was 5—
10 days earlier than that of the control. [ Conclusion] The adventitious root formation of A. truncatum was categorized as
a mixed rooting type. When the upper cuttings of rejuvenated mother trees were treated with IBA 500 mg/L, all rooting
indexes were optimized, and the rooting rate peaked at 81.3%. Growth regulator treatment can improve the metabolism

rate of nutrients and the synthesis process of related oxidase, and has a facilitative effect on the rooting of cuttings.
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Table 1 Growth regulation treatments of cuttings

AR 5 JH fob BRI (]
growth regulation concentration treatment time
Xt HE CK K —
H3|E TR IBA 300,500,700 mg/L THHE 10 s
ZEZ NAA 800.1 0001 200 mg/L HEE 10 s
AR R 8 3. 33% 2. 00% 1. 43%

DAY J .
(%% 30,5070 1%5) &1t 30 min

rooting solution

1.3.2  3F4&0F ) AF A AR 3 vh

T 20204 6 H 16 HFI 9 H 14 HFAA
[ ], AN 3 4F A o0 T AR B - B B 4%, R
500 mg/L 1) IBA ¥k S AR AR 55 10 s 5 FaEAT
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1.3.3 44 4L 32 Fo RARSRAL X 436 A AR 49 % vl

2020 4E 6 F 16 H M 3 4F A K H 44k il £ 4
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Xt R AR A 30 MRS, AR 3 IR,
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Fig. 1 Changes of external morphology of cuttings

during rooting of Acer truncatum
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Table 2 Effect of different growth regulator on rooting of Acer truncatum cuttings

e i /% AR/ % PR em  PHREU % HRHH
treatment concentration callus rate rooting rate average root length mean number rooting index
CK1 35.0+1.7 e 32.2+19e 8.8+0.0 cd 1.7+0.1 cd 4.8+0.2 e
800 mg/L 53.3x3.3 ¢ 52.7+£3.1 b 8.5£0.7 cd 1.9+0.1 abc 8.5£0.2 be
ﬁi‘f& 1 000 mg/L 64.8+1.8 a 46.4£3.4 cd 9.3+0.7 be 2.1£0.1 a 9.1£1.0 b
1200 mg/L 58.4£2.4 b 44.0£4.0 d 7.9+0.3 d 1.8+0.1 bed 5.8+0.3 de
. 300 mg/L 46.2+2.7 d 50.6£4.2 be 10.1£0.4 b 2.1£0.2 a 10.9£1.9 a
51 TR
IBA 500 mg/L 42.7+£3.1d 59.3+4.1 a 8.8+0.1 cd 1.8+0.1 bed 9.6+0.6 ab
700 mg/L 44.1£2.3 d 50.4£2.7 be 9.1£0.0 ¢ 2.1£0.1 a 9.7£0.2 ab
CK2 45.0£1.7 d 30.3+2.5 ¢ 8.4+0.2 cd 1.8+£0.1 d 4.5+04 e
15*%@( 3.33%(30 £5) 47.3+4.4 d 36.1+2.8 e 117412 a 1.740.1 d 7.0£1.3 ed
%
. . 2.00% (50 %) 62.7+2.5 ab 35.2+2.0 de 8.5+0.1 cd 2.0+0.2 ab 5.9+0.8 de
rooting solution
valume fraction  1.43% (70 %) 65.0£5.0 a 43.9+3.5d 10.1£0.6 b 2.1£0.2 a 9.3£1.1 ab

T PR F R RALE 0.05 K FEZER 5%, FE, The different letters within same column mean significantly different according test at

P < 0.05. The same below.

2.3 FFiERTE RHETE A R I
S35IFE 6.9 APIASASEII ], DL 3 4R 42 TTF R
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Table 3 The influence of different cutting time on
rooting of A. truncatum cuttings

oM RE

FFHANE @lR/%  ERER/%

. 4 Bi/em  #EUA fRH
cutting callus rooting A
. average mean rooting
time rate rate .
root length  elements index
616 H 57.0+2.0a 653+06a 127+12a 1.1+02a 9.1x04a

9H14H  43.0£30b 47.7+2.1b 8.8:0.1b 0.6£0.0b 2.5:0.1b

2.4 AR R RIEEBA I AR AR
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SEMSE I (3% 4) W0, S Ak A BRI SRR A X 6 5
WU R AR AR B K . g4k 5 B F B 2R MR R
76.8% , F ELEE 3 47 A= BERY 1R F- 2 42 R (55.0% )
PEE T 39.6% , b b BHS AEARFE AR AR T 3 42
BERE, AGRIR A & B A AR A A AR T
AR, AT AR RS A AR AR bR 1R B
B, AERR A 81.3%, 5 TN HR AN A MR 72.3% (1]
25 B E b IR AR O IR AL AR R 1
B 3 R T AL T AR AR (EE B AR K R bR 2
R N T VA S e SN N B e B =2 Tt ar i
M SN, 258 Hui, NS A R4
FAERARREZE 5T IBA 500 mg/L AL HH 5 | 4 Aab 3
Z 1255 2 A AR R B U 4l Ak B3
(81.3%) > #h 4L T & (72.3%) >3 44 |
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Table 4 The influence of rejuvenation and picking position on rooting of A. fruncatum cuttings

SREBEA AR i HBAL W%/ % AR/ % IR/ em SYIRRE A LiEEZ R

parent stock age position callus rate rooting rate average root length mean elements rooting index
itk TR 66.3+1.5 b 72.3£2.1 b 12.3£1.1 a 1.3+0.1 b 11.620.3 b
rejuvenation N 74.3+3.5 a 81.3:2.1 a 13.0£1.0 a 1.6+0.1 a 16.940.3 a
34k T 56.7+1.5 ¢ 45.7+2.0 d 8.3+0.6 b 1.1£0.1 ¢ 42:0.2d
three-year old % 60.7+0.6 ¢ 64.3:1.2 ¢ 9.30.6 b 1.1£0.2 ¢ 6.6£0.2 ¢
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ZRAREFE . CK AEFF 60 d Ik B, 1614
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3.0F ab a
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s g 20F
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A F B R R — b BT ¢ ke a5 R, AR FEERORTE 0.05 K V2272 3%, A, The means within a column followed by

the different letters are significantly different according test at P < 0.05. The same below.
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Fig. 2 The dynamic changes of soluble sugar and soluble protein contents

during the process of cutting rooting of A. truncatum
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Fig. 3 The dynamic changes of POD, PPO and IAAO activities during

the process of cutting rooting of Acer fruncatum
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AN AR R R AL TR TAAO 35 A4 78 Ak i
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5T AEAN E TR B B, RIS Y
AR AL B AR A R AR AR R AR
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AP AR AR 5 e 2 R R I AL R
IBA 500 mg/L i 10 s, AR E K 59.3% ; Hik 2
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T4 P A AR AR B 2 i TR IR A K AL L BB AR
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W5 TRRE & B, NAA (IBA bR AT L) 3% 5 1o 4
TR AR

AWFFEE K 6 AT AR A TR bR B m T
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AR R, H o6 A FEK 780l 1l AR 7K 4385
Z A A TR AR AR, A S TR R A Y
( Rhododendron taipaoense )" F A ( Platycladus
orientalias) " FHHHF I 15 1 5 AR B 57— B 25
W, WA AEEEAT B/ A M4 RE B A3
SMGRE S RRER A R R S Y AR IETE 4
AR RERY 5 A A A AR AR S8 5 T 3 AR AR B, 7T
DLBERF AR X] 0 A AR AR A B e, K5
g 20 & B, R H B 4 B R ( Corylus
heterophylla) , WOREFF- 4 B % 0T A4 55 2] 90% LA
o AN TR AN RIEAL I E TR BT i SOR
B R FE AN [], H X A2 AR o A B R, 3 A
R AE X TC R AR 2 L K B, A [ 67 4 el
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AR R ENIUT A B> B> T B, A
FEFEMA | b R A% b T A MR I 2R TR A
B GBI B 1 A AR A IBA 500 mg/L Ab 3
J& AR AR 81.3% , Hofh 4 A iR A8 AR 2 |
TR T BRI, P L SRAE A X O F AN A
ERA R W, X5 3% E [ ¥ (Frainus
americana) "' IRFSE4E R —3%
32 EFYRSENBEETUSTENEREE
REKFR

i E ALYl (POD) EE S 5 A K R AHHE
YA B, 70T 035 5 LA SR R S TE ik
TR R, 2 AR B A R SR G G 2
— 3B BRSNS T A ) A e )
ZHifE 5, POD B E T, DAR T BR 45 1 4b =
A TEYER S H B3, SR SR IR A S S A
PR ZIIE L, X -5 AHIE 58 @ 1 208 8 (0~
10 d) JEFEAN POD F 7G4 R 448 Jon 2 068 i AH — 3
FERREY] D G | R R A 45 4L U LB B
T EHFE R IL G Y & BB W AR i
R ARG B ) I B A 1 B i R 2L
Hil A KRR AMEY T, 2 5 K0T ERY
TR KRR, TR MR R S R X S A
WA 191 70 S A B R T i M T sk 2
LAY G

B Je AN S AR B B, 78 3 U A ) AR
Bk R A A N A A7 P T (AN TE R 5 )
3 it R T AT R R ) T I, L A M R O
BT R G VA A 2 (0 ] 5 M W R
0T B AN S AR AR B R P R A
ATV EE 1 B TH FE AN AR SR B ik B T — P itk
. ULAM, AHIE ST A B AR AEAR P 195 TR o T
S3E T KON B2 BT IBA AL AR S PRoT 5
AR R A AR G A TP 25 R T 9 T R AR R
A

DAFERORIFFE 2 TAA ZEFT AR AR R b i %5
B, RN SR TAA AR T @ gl
SR A AR BE B TAA AP 2 1K X 20 i
AR WS 5 7 A A AR A SRR
M2 W 8 AL (PPO) RERS LI K T TAA 45
& B E R T IAA-B R E S Y,
IEEPE PPO A F TR #E0T @A FAS E AR TE
B AR G E AT AR ) PPO 5 P K 5 0
{HFFRUER] PPO 7E@ZHZUE BB Be il 3 1 F 2L
VEFH, Ik 2R E AL (TAAO) AT LA A4
TAA KL TAAO AT DAV i fE Y TAA 7K X AR

MR EEREAE A FHS w0 S
FE TAAO 15 PEAIREAR , T LA S5 — A5 i fiff TAA
U R FF46 5 30 d B TAAO 16 Pk 30 H, /i
WIS Y TAA PRl o i, B A T A E R IE
B, FEJE 30~60 d, AR TAAO BEIG PEZ i T
R TAE  TAA & T 8] — 2 3 K,
il 75 AR &R O G A K R K R IR AR R OB S
AP AR, 0 5 AR R A AR 5 SR W I
FEEEE P2 DI AR G, TE4T 4 AR R R 8 23— 1
FUAEE | TS [R)AR ol A AR 1ok 2 o 3 33 400 SRl T
FAR AR R — o 1 22 5, R IEAR S R b %
F5E IR OE R R S7 AN BRI i
FHEAE R A AR

25 LT ARG 0 S T4 S a4 R
13T HE9T, 45 R AR 1] S Ab B Ay
FRIA I TC TN BT AT 255, S T TN
Ttk ZH P AR . (BT FE A AR PRI BN
S22 5 MR e R A AR A At A B AR R R DA R A AR
iR TR IR S A R — PR
AT K I, 70 FNAT 4 A R B 5 AR R
AR R, SO T B R SRR &R I iAW
VA G F T B PR AR T A B0
A AEARBL
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