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Rooting, Growth and Related Enzyme Activities of Phoebe bournei
Cutting Seedlings under Different Treatments of Cuttings
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(1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 Chinese Society of Forestry, Bei-
jing 100091, China)

Abstract: To obtain the appropriate treatment of Phoebe bournei cutting, to explore the regulation mecha-
nism of the rooting and growth of cutting seedlings, we used the 1.;(2") orthogonal experimental design to
studied effects of branch position, cutting length and leaf retention on P. bournei cutting seedling rooting,
growth and physicochemical characteristics. The results showed that: (1) the branch position, cutting
length and leaf retention had significant effects on the rooting, growth and physicochemical properties of
P. bournei cutting seedlings. (2) For P. bournei cutting seedlings, the middle position of branch with 2
leaves and length of 10 cm as cutting was the most suitable. (3) The main factor affecting the rooting rate
of P. bournei cuttings was the physiological state of cuttings, PPO and POD enzyme activities were the
key physicochemical indexes. The most important factor affecting the growth of shoots of P. bournei cut-
ting seedlings was the leaf retention, while IAAO enzyme activity and MDA content were the key physico-

chemical indexes. The results showed that the rooting and growth of P. bournei cutting seedlings were
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significantly affected by cuttings, laid a foundation for P. bournei cutting propagation and provided theo-

retical guidance for its application.
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[ 47 [ Phoebe bournei (Hemsl. ) Yang | J& E %
11 2 B P 37 B 2 1 W b 2 b B R R D R A
L = W N 5 i N S TRV 7 - £ <D VP T
IURE L 2 N T 2 R G L 2 2 RN R S
Bt MRt ARk TR AR B A B H 2R
i e K i 2Tt A LUK i 3 44 n 32 22 DL A
B F S ELR ARSI R H =,

B A 7 A 7 T B A KRB L R AR TR (R
T 58 RO /INAE B A5 R 5 5 T IS R) AR S A
PR TH) 22 5 W Jd R 5% AN 5% BRI G R bt ), G e ™
2T AR DT R I T A A
hy 0 A A RN AE R R T B, oL FF
HE AR BE 8 T Rl B R X 2H By L I
Fe R RS NRIN S  BA B B AR B SOl A
MRAE M R T B A M R ik . BT LA [ AR 4T
T E B A R T T IRl ke B )

SRR R R Y W AN IE S EE A i R
7 1 B3R A 3R A R R WIS AT 4 A AR A AL B G AN
TERED . OMOR T 470 IR 1 2 A Al R R R
MROEOCHE, B AR AR 5 4 B2 A5 K, 2 R BB
A R 5 B R K AR A A SR TR OR S AR Y
AR S B R A HE R LR,
R I 4 At figp R (] Ak T 4 568 B 1 D 110 G B T A L AHL
X A A e X o) R T 4 1) 5 M A SR A 2D . AR S A 0ok
7 5 ) il 4 A B O R 7 A B M BGX 3 A
RO R AR AR AR SR A SRR bR Y 52 L 43 AT R
M) () Al A AR A AR K R B AR R IR i —

AR LA AR ML, LI Sy 8] Al 9 4T 47 2 B AL 3
WA
1 AR TT
1.1 I #h iR

T 36 b A7 T AR AR AR R 2 R el F (] L. 3%
X 5 TG FE W3k 326 d3 4R34 H B% k1 700~1 980
h AESE B R K &2 900 ~2 100 mm; 4F 7 ¥ Sl A
20~25 C,JmA&HQ~2 ) EHRIRL 6~10 C,
By (T~8 AR K 33~37 C . i<
M R 42.3 CLm AR —2.5 C, AFHX
EH 1%,
1.2 #RRESLE

TS MR R IR TR R MROR A e N B AR R
25 cm 40 AFAE TCY HUE Y ) AR A AR . R BH L 2F
TRLHE AR R Y P R B A A A S i 2% L A 2 R AR
J&  F 4 /K IR iz A 5 =

ASEE R L (27) 1E 38 J5 ¥ 1 4 AR A
R 7 B A RS B M B 4 3 AN AN 2
AR I 8 AN Kb (K 1), H AR 56 R H 58 4 Bifi
BLIXH BT B AL B 3 AN E A, 3k 24 XA L A
X ZHFF4d 25 AR, LFF4d 600 4R .
1.3 BEFEREERE

Ffar 2 oY F oA RR LI 235
PR LG T i) 5 % 56 BT, JEWE i (540 X 280 X 80
mm) .4 FHR. 0.5% (5t & 4380, T [F)D i 4 1R 2
VES VR UBKURE S RE R T, RN T 5 1 L8 R T KR
BT, A5 . Fe SE IS BT SR AR A B L o G A

®1 BWEBRENERREZIT

Table 1  Orthogonal experimental design of Phoebe bournei cutting

43 TR (A
Treatment Cutting position
1(A1BICD) KT Top position of branch
2(A1BIC1) # T # Top position of branch
3(A1B2C2) K T3 Top position of branch
4(A1B2C2) KT Top position of branch
5(A2B1C2) # i #8 Middle position of branch
6(A2B1C2) A% 1 #8 Middle position of branch
7(A2B2C1) # P38 Middle position of branch
8(A2B2CD) # h &8 Middle position of branch

R (B) HREE A (O
The length of cuttings/cm The number of leaf retention
10 1
10 1
15 2
15 2
10 2
10 2
15 1
15 1
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Fig. 1 The rooting rate and shoot length of
cutting seedlings of P. bournei under

different cutting treatments
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Table 2 The biomass of P. bournei cutting seedlings under different cuttings treatments

Kb PR Treatment ZX T Stem weight/g

M Leaf weight/g

M Root weight/g Witk R/S

1(A1BICD) 0.30+0.10d 0.4740.05¢cd 0.50+0.06b 0.380.00c
2(A1BICD) 0.4440.09cd 0.2640.02f 0.36=+0.08b 0.4040. 00c
3(A1B2C2) 0.80+0.06b 0.69+0.03b 0.9240. 04ab 0.624+0.01ab
4(A1B2C2) 0.96=+0. 16ab 0.60=40. 10bc 1.1440. 40a 0.75%+0. 25ab
5(A2B1C2) 0.5240.07c 0.52+0. 11cd 0.7140. 20ab 0.58+0.02b
6(A2B1C2) 0.6140. 04c 0.4140.03de 0.8140.02ab 0.79+0. 05a
7(A2B2CD) 0.60+0.11c 0.37+0.09ef 0.604+0. 22ab 0.38-+0.03c
8(A2B2C1) 1.0140.09a 0.96+0.08a 0.8240. 32ab 0.23740.11c

T R P EUE O B (E AR e 2 BUER A R 5 B 3878 22 57 12 3% (P<C0. 05, Duncan Z T M) . T

Note: The values in the table were the mean value & the standard deviation, letters showed significant difference degree (P<0. 05,

can multiple comparison analysis). The same as below
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Table 3 The root growth of P. bournei cutting seedlings under different cuttings treatments

b 3 AR SR —PARK ZHMREK R BORIEE ARG S
Treatment TRL/cm TNRH) PRL/cm SRL/cm RI RA/(mg « kg™ 1)
1(A1BICD) 6.32+0. 25¢ 4.040. 0be 1.9540. 45b 4.39-0. 69abc 1.3240.12cd 4,00£0.01b
2(A1B1C1) 8.6240. 28b 2.040. 2e 1.50+0. 25bc 4. 9040, 44ab 0.8640. 04d 4.0340.05b
3(A1B2C2) 8.23%+0.90b 5.540.7a 3.32+0. 85a 4.637+0. 33ab 2.11£0. 29b 4.01£0.01b
4(A1B2C2) 8.23-+0.88b 3.040.0d 0.7140.17d 3.93-0. 33abc 1.1840. 10d 5.69+1. 44a
5(A2B1C2) 10.53+0. 86a 3.540. 5cd 1.5740. 49bc 5.007%0. 20a 1.74+0. 09bc 4.00740.05b
6(A2B1C2) 10.72+1. 25a 6.040.4a 1.66+0. 29bc 3.48+1.30c 3.81£0.75a 4.04=+0. 04b
7(A2B2C1) 0.90=0. 00e 3.040. 1d 0.93740.02cd 0.00=£0. 00d 0.13£0.01e 4,02-+0.03b
8(A2B2CD) 3.8140. 34d 4.5+0.5b 1.09+0. 06cd 3.86740. 14bc 1.02+0. 20d 4.0940.08b
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Table 4 The physiochemical indexes of P. bournei cutting seedlings under different cuttings

. éfiﬂem Izi?xﬁ()ilf& y oy )af& ty PF)%[;fji%y S?)(I))Dafi Fity M“f)[/iﬁ;fm S gt?/@:fgﬁ 1:% )
/(ugeg ' =h") (U-g™hH (U-g™hH (U-ghH (ng=g " !
1CAIBICD 8.86-0. 13be 1154.00436. 11bed 33 3340, 00cd 13.0542. 36b 0.560. 03d 67.505. 10¢
2(A1BICD) 8.0740. 25de 1 224. 004 74. 71ab 4.1740. 00e 13. 1342, 54b 0. 8040, 14be 402.50431. 13b
3(A1B2C2) 8.3040.38cde 1 188.009. 80abe 45. 833, 40b 22.4245. 14a 0.5240. 03de 70.0047. l4e
L(A1B2C2) 9.12-0. 20b 1 246. 50 45. 32a 4.1740. 00e 19.67+1. 82a 0. 9440, 06b 197. 814, 34d
5(A2BIC2)  10.1841.06a 1 093. 50 14. 70d 27.08+8.51d 20. 630. 29a 1.1740. 20a 89. 064 16. 07¢
6(A2BIC2) 8.7640.06bed 1 132.00425. 82cd 41.67410. 21be 5. 7040. 38¢ 0. 6340. 02cd 253. 75433, 17c
7(A2B2CD) 7.87+0.0le 1173.00452. 66abe  10. 4245, 10¢ 24,28+ 1. 39a 0.93-£0. 08b 6.88-£0.51f
8(AZB2CD) 9.25-0. 10b 1134, 00 15. 92¢d 56.25+8. 51a 23.54+2.81a 0. 3440, 13¢ 464. 69429, 854
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Table 5 Correlation analysis of growth indexes and key indexes of P. bournei cutting seedlings

SN AR RN 2 i M AR THREK
Index RT SL SW LW RW TNR SRL
SW —0.010 —0.295 1. 000 0.439" 0.420" —0.025 0.106
TAAO 0. 330 0. 388 —0.054 0.291 0.101 —0.411° 0.428"
PPO —0.680" —0.194 0. 374 0.001 0.132 —0. 338 —0.323
POD 0.302 —0.083 0. 044 0. 380 0.176 0. 359 0. 385
SOD —0.108 —0.505" " 0.608" * 0.372 0.173 —0.199 0.438"
MDA 0.188 0.466 " —0. 081 —0.337 —0.026 —0.297 0.016

T * FRBE MR (P<0.05) 5  * L/RPRFMK P<0. 01, FIF

Note: * represents significant correlation at 0. 05 level; * * represent extremely significant correlation at 0. 01 level. The same as below

xo6 EWMAEEEZEAERZEHAXEIN

Table 6 Correlation analysis among key physiochemical indexes of P. bournei cutting seedlings
F8F5 Index TAAO PPO POD SOD MDA
IAAO 1. 000
PPO —0.437* 1. 000
POD 0. 316 —0.502" " 1. 000
SOD 0.127 0.093 0.028 1. 000
MDA 0.113 0.003 —0.669"* 0. 157 1. 000
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MR A AR R MDA & &8 T8 1 R o
A T RE R T RO R O £ R R R R
27 Jolp 36 5 3G 0, MDA & &5 000 Bl 22 38 R A
HE—ER BT (RRE 2 i 4, A8 F5%
B 7 6 A 25 v, A2 A R AR 43 Ak BRI MDA
EERAR GG IEAH O R (0. 188) . AT UL, 51 i)
T 478 A2 AR 38 A 2 1 DR 2% 2 4 AR 0 A LIRS
A — M ha R T BEIR R PPO IE M, 4
AR & POD 364,

V) A5 AT B A 8 By O B A 4 Rl DR O AN
MR AE E R 4 AR AR LB A F 9T R B IR ALY AR
WF 5 3 2 3 A 18]I 4 A A5 . TR Al T 4 B X R
MDA %4 .SOD K PPO i ¥ ¥4 5% T 5 i 4] 4% 4 Fel
A AR B R s A A AR ) AR AR R S5 R R PPO T
PR AR TR DG R TAAO 3 5 PPO T M 2
E A G, TAAO 8 i S AL W5 Wk 2 R (TAAD , [%
AR N B TAA F &, AR TR, £
153 S8 Ak il (PP O VR Ay A7 9 W WA FH 2 ity 42 g 1) —
Tt o Ak T 254 26 TR S & L TAA-R IR S5
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Table 7 Range analysis of effect on the key indexes of P. bournei cutting seedlings under different cuttings treatments

Z ¥ {H Factor mean

S P .
Index ACE Level R IR (A K (B) R I 4O
Cutting position The length of cuttings The number of leaf retention
K1 0. 37 0.63 0. 54
He 2R
IJQ:,IT%;(Z K2 0.75 0.49 0.57
2% Range 0.39 0.14 0.03
K1 3.24 5.70 2.21
iﬁﬁ/{]k K2 4,94 2.48 5.97
SL/cm
th 22 Range 1.70 3.22 3.76
K1 0.63 0.47 0.59
B0
SW/g K2 0.69 0. 84 0.72
2 Range 0. 06 0. 38 0.14
K1 8.59 8. 97 8. 51
TAAO
g g - ) K2 9.02 8. 64 9.09
% 2% Range 0.43 0.33 0.58
K1 1203.13 1 150. 88 1171.25
PPO o 7 -
J(U-g D K2 1133.13 1 185. 38 1 165.00
e # Range 70. 00 34.50 6.25
K1 21.88 26. 56 26. 04
POD .
J(U-g D K2 33. 86 29.17 29. 69
2% Range 11.98 2.61 3.65
K1 17.07 13.13 18. 50
SOD -
9 .
J(U-g b K2 18. 54 22.48 17.11
% 2 Range 1.47 9.35 1. 40
K1 0.71 0.79 0. 66
, MDA,, K2 0.77 0.68 0. 82
/(pg g D)
% 2 Range 0.06 0.11 0.16

SERR TG 2, A4 A A Ak AR o AR b & A A R
FPPEFE T, 4 M A, 370 R AR R S Y B H T
AT AR ERAR N ) PPO 1S YE S POD % &
WE A, POD N —Fik S0 . /A7 TR A
JfL B R A0 B 1) 5 AR AR 22T, BB BR R W 1R 9 1Y
H, O, POD I 1 bifi 2 A2 B 1A P9 41 i 501k B4 38 Jin
e . MG POD IEH 5 MDA & & 2
W E A SE. B POD W& M58, 0 [ il S ANE
P BEKT A7 e L b 240 L 405 5 MDA &5 T B, 4
R P T A AR i T 1 A L R R T A0 A AR AR
[7] i 8 481k 1 1 Ak 1 (SOD) 2 4 W) Ak B 48P i
SCHE R, AT LA A R R R E . A
SERFFE IR SOD 76 14 XoF 18] A 1 4 1) 28 AR A 5 25
PEHEFE FIY . AR 32 58 AS [R) 1) AR 47 A A B b AR R
SOD W& MAT i 35 M 2 5 il B 1Y SOD 7 P 5 25 fif

EREWMEFEME. 5 RRKERFEHL. 5F
AR X o A 1 T A AT 5 A 4 S R AR AR 5 ) P ) A
A IAAO VRS R K 2B FIEMX, W
TR AR TR . SOD 3% 7 85k , 8 A A T 98 B 40 16 1
AR (D B, 33— 4R B TR B TAAO 3%
M BEACARRRAR 1Y TAA B i BRARAR 19 o0 fk . I,
1) A7 47 2R AR o A2 b, T i PPO S P 9
IAAO F1 POD i ¥, 42 1 W I TAA, FE I MDA &
AR HEAR Sk TR B PR AT SOD g AR 1 4 K,
B At TAAO , DA I8 925 1) Al 16 R AR 19 20 Ak 5 AR K
3.2 EHEEEMEEITEEES

— B B T A7 BB A ST AR OGS AR
77 X T4 T 5 i VAN D . BT A K BE S AR 4 b 1T
M4 BT A ORI g A [ 47 A Ak
PR 5 2 52 ) 5R) A7 7 4 B R BT A S, 10 em TR
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