Ml B 5 BF 7T 2020, 33(4): 9-18
Forest Research http://www.lykxyj.com

DOI:10.13275/j.cnki.lykxy;j.2020.04.002

EMEEITERE 3 mMERIEMEX
A R A RS2

N1 — ISP v R *
XPor, TER, 2 Bk, T %, ki, mEE
(P EMAL AR B EFFEAT, dE3 100091)

FZ: [ B ] R T HOTIRE G E A bR AL T SRR AR M LR R [, ZEFRE AR Lt X
GRSV ST Rk A 2% X IR S Ay it R A 2 ik, SRy BREAS ARSI N T ARG R ) R B e 3 B4R
Bt —E ek . [ A& R s 2 8. ¥F 1 SR 3 54 3 MERES R, & 2 mx
3m, 2mx4m, 2mx5m 2 mx6m WUFEREE ., MES 2 2 8FENIIRE, Fu0t4 | £ 84N, ME
1 E SAEAMYBMERT . 52, 4. 6. 8AEMIARMEEIMERT, WIE SRR AM AL BT
RIEARARLIEL, R XU R 7 22 50 BT AEPRA Sl | bR B2 LA R i o 5 e bR 285 2 194 32 AR FH X BR EAA I A2 11
WL, HASPRIITZHE LR, [ SR 1R IR B KA R R EE I ( p<0.01) ; M
SRRSO TES 1 2 6 AEW R BFM (p<0.05) , 55 7. SAEMBA M EEM (p>0.05) WA
NEo 1M 2 I IER B FAERKIEE FREMIERX, 7858 8 (F A HEMBE M EREE, RER
TR 2 mx6 m B IEE 1 58 MRRKINZE 2 mx6 m EAREE R T 3 5. RKEWREE
(2mx3 m I 2 mx4 m) 2378 K] R 0 R A7 SR BRI BE R R, A/ N I AR B (2 mx5 m FlI
2mx6 m) PRIFFETRET S, X ARMMETIEATH 2 58 WA R . AR B X AR MM A 2 (p>
0.05) MM, AMILFAERTELL . SRR & B AR BE B AT A s /N s R B 23 A A ) B3
efn . ARRGE . GAAERTE. [ i 3 AMEBMFIENEAEZES, BF 1| ST 3 SHik
T2 M BRMIREMRBEEEXT 3 SRR . MOfE . AMPEBAMSIER, T/ ING 1o B K SE 1
PR RIS I, BREG IR M AR | 4K | F4ERTE L B E T (p<0.05) B, WiAM BT
226 REHEALILRBE (p<0.05) Wol, LFAEGMNASSABN . AR B 5 SRR B AERON XA B4 5 el il
ARER GRS o 7B S AR BRI N AR, WIAERS B B D ARE/N T 2 mx6 m, LIV 4 503035 4t 35 4% LA
PARAE = o i T R SEA I AR P BT TS BB G AR, B DA R A | S8 G AR N AR 3, T
WE 3 S KR KA N AR .

KHEIA: EAREEE ; BRI, IR, AMER

FE4r3£5:S781.42 RRFRARAD: A X E S 1001-1498(2020)04-0009-10

M (Populus spp.) NaWIEMAE (Populus) Hi K AR FE L B XU P R A 25 24k 1Y =5 2 A )
VIR SRR, JETEAERMRE, &Sz, B RS gRiEE D st B EE . AM ST, b
JEPEREE A Tl . RAMERR R, SOE#E PR 2, S i DR () 5 BE b, AR

ks HIW: 2019-09-27  E[EIH: 2020-05-25

RAWH : FE A E SRR EA Tl I8k =30 & HARFFE (2016 YFD0600401) 5 [ S8+ b S F-Xo i« i ke 2 =
PEMOE ORISR (2015BAD09B02 )

*MIAMEY: #ZE %5, Email:huangqj@caf.ac.cn


http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.04.002
http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.04.002
http://www.lykxyj.com

10 Mok B BF SR %33 %
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WHIHBIRZ e & R TTRREL R, IR T W2 iyt
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P E, HAET, K N RIS R AR IR TR
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IR E A USRI R b Ak AR 35 1 AR, X AT H
MR e A AT AR
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e HAE S, TR AR a) 1 23 8] 5 4 AR
WG AR, & BRI % B RE SR (A Y Y MR 2%
PHEMAGE BN R AR, 3 KRR35 BEXSAROR 1Y
AR AR E R R ER B, B RS
MOEHRFIE . AN AERRIMORA A, T HIS SN AR o
w1 P RGME (Betula alnoides Hamilt) 4 K 32 3]
mEW, H, WES AL KR BETAK,
M EREIEMX, S8R ETMHEK, HE
AR HE A, A [F) 85 B8 bR 3 18] 25 B 22 S5 8 W 4
I SERREEREXT 6 AFA B A% (Eucalyptus urophylla
Blake) figf . SEARSBRAAER . SemE SR v S R
KB R F K, RERE . AR vi g
O TR R 2 8 KOF, X . AT
WML AE R A — e R

YT RAM G R B ER Y, SE A
BB B A A RS R i, LR R R
JEH A T7 M XA AR A 7 SRR ot i 3R
WHEE, AL 2 AEEHEERE R T 15
¥ ( P. x euramericana ‘Bofeng 1°; R Fh %5 .
S-SC-PE-002-2011 ) ., i3 *Z4% (P. x euramericana
‘Bofeng 3 hao’; RF%i*5: [ES-SV-PE-003-2017)
FRR A i M 2 4% (P x euramericana (Dode)
Guinercl. ‘J2’; FAFPALS: 20050033 ) Shialst ™,
AT AT RS (]85 B AN [ R A FACR 1 B
AIREIE , B E & P AR, N BRSERB Rh Y 1E
H AL A ARl 4R A b B R AR
B b B A S

RIS TR 1L T BN B T R (41°17'N,
121°36" E), 4EF&/K R 400~600 mm, ¥#F4K 17 m.,
2007 AEF ARG AR, AT RS 1A AR
BIAE . ERH 4 &AL (2 mx3 m, 2 mx
4m., 2mx5m Al 2mx6m) , 3/EE, MHpUJE
R 2 AT EIAT . SEIAELR 3 AN EREAS L
F 15, B+ 3 S 2%,

2007 Z 2012 4EF1 2014 4F A 4F Bk 2 (1 0 #
BRI = A, Horp, fEFH 2014 AR F R AR
BARER 2013 4ERKIY AR 5 5 BEi TR IR0y 1 £
FER s AR I A i AR UM R 24 7E 2017 4
SERL

fdi JH§ Excel. SPSS25 LA & R3.6.0 %5 4 i1 %14
SR EAEIEA T 8T o X PRAF R I TR B2 5%
AL s SRR T 22500 X 3 SRR g4
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2.1 EMEEXNERKAEN

2.1.1 BBERGEFT 3AFFEAERAL
PARAHENZES (K1) . BMEKEE, 522
() 4 DA E B BB TR, 5 45T
BAEBCRIRBE N R, e B 22 55 A ; &)
F 158 2mx6 m AR A RIHE ST
87%, 1Ml 2 mx5 m &M B I PRAER I 4 TR
BAE/NIR TR, BREMREE (2 mx3 m fil 2 mx
4m) MPRAT RIS I AR T 4R 320 47 /NI T B 2240
34, W3 E 6 FIRAFRIETE 70% £t , T4
THEA/NE TR, 565 7. 8 MR RYERFAE 55%
Kitis W 3 B/ MEMEE (2 mx5 m Fl 2 mx
6 m) MPRAFRAMLERE, B 8 IF % LAY
FIE T5% AiA7, 2 mxd m i RS BE 1 R A7 2R KR
FREEL 24F, JEYERETE 54%~63%, i 2 mx3 m
MR R R, 50 1 & 34ERIFE TR, 78
%6 8 FESYIMETIE, BARMERER 41%.
212 JARWM T EHpWA S TELER  XFIESEN
B TR R T 208 (R 1), 258
FERH - TP B A S OGS A AR A W R T Y
M (p<0.01) ; MRS BE 5 5 A Y BAE RN 7255
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Fig. 1 Changes in preserving rates

2 F 6 MR EKF (p<0.05) , Hi, 43,
4 EFRW R (p<0.01) K,
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Table1 Two-Way ANOVA of DBH of
Populusxeuramericana

A5 5 5KYE Variation source
NS T
Age of stand/a S R T nnﬂlxmﬂi . JE
. . . CultivarsxPlanting
Cultivars Planting density .
density
2 47.93%* 90.59** 3.32%
3 44.02%* 110.00** 14.05%*
4 126.11%* 49.21%* 17.11%*
5 609.30%* 46.00** 20.70*
6 1037.10%** 60.50* 29.90*
7 757.90%* 71.50%* 20.80
8 693.60%* 90.90%* 14.80
H
Degree of 2 3 6
freedom

VE: “FRIN0.05 1) T F AT, xR 3R0.01 1) 5.3 KT o
Notes: “*” represents a 0.05 level of significance,and“**” represents a
0.01 level of significance.

X AN TRV AR AN [) 3 MRt PR3 B 45 o g g 72
HATZEIE (F2) , 458EW. REEMNE,
BEMEET, MR ERAERE2ES,
2mx3 mEMEET, BREE 2 4540, ¥ 3 S
Red R HIGE 3 /% (p<0.05) BT HAb &
P, 2 2 4R 3T 2 A% 0 M 428 fe R L i 3 i T oAt
Fs 2mx4 mEMNEE T #F 3 50 METES
2 & SR HREE 2. 5 7 4FAM B 35 & T A i
Py 2mxS m BT, 2L 27ESE 2. 34K
(ST ONIERTE 3=/ R T LI P R Sy T E
25, 95 B AEHIE 3 SR KHBEET
245 2mx6 m IEMRE T, 5 2 R 2 i
K H B ERFHALSF, 56 3 F8E 1 S
H/NH B ES FIHARSF, 54 2 8FHF 3 54

WA e K H I 2 v T A s A . 5 8 AR IR 45
BF, 2mx6 m @M E N EIE 3 S RER KR,
ik 2501 em; #IFE 1 59 HIRZ, ik 2296 cm; &L
2 M 2%, X 21.34 cm,

2.2 SRR EEXT B AR R0

22,1 MAMpEERG G0 HEITTLUEH:
BREF 3 4FEAN, BREMHTE [ —MRIBAS R R 2 B F R
MEAREZ AR E; %34 2 mx4 m @GR
JE B RR A7 AR S AR 2 B I 3 KT 2 mx3 m 1 AK
R, HAREMEEESAEE ., BIKLE, WE
Wy AR AT B B AR I (EAE SR 4. S R,
PRtz Sb R B AE K e SRR T, BEAK
W HIRE K, BRIEAG I AR A BEAE A3 K
P KIEMEETRREMSE 7. 8 EMAM AR
EFEHETE 1, 24FE, 2mx3m, 2 mx4 m, 2 mx
5m Al 2 mx6 m G LT BRI AR BA R B B
Je I 2 VR 22 AR A A A 4 4R BB 3 AR
5T T AR BUNEMRBEET, BRSEHIAR
BB BRI, BRI BT BREM AR
MIEAEE, Bk FRBFEMK B, AHE
B4R OFAETEAMBEAREE FTRMNNSE,; 25
84F, il M B T BRI W BEA %y 033~
0.34 g-em>,

RfE RIS G G, BRIEA7 I TET 22 ff1 34 1 S
UGN, B 8 4R, K EMEE R
ILET 22 f0 09 15.00~15.65; HUAH 34EME 5 4F
AR B IR 22 S AR 25 57, R4 3 4F, 2 mx
4 m F1 2 mx6 m IEMRE EE 1 B EG IR 22 ff 1B 2K
F 2 mx3 m EMRBFE; 765 54, 2 mx5m fl 2 mx
6 m A BR EAG ELF 22 1. 3% KT 2 mx3 m 15 MR
JE, HA 2mx4 m il 2 mx6 m ¥R E T BKEH
AT 22 A B AE A AUAEE 22 57, 2 mx3 m Fl 2 mx
6 m %5 AL B R SEAG AT 22 ff BE RIS i 1 K 25 7
AREZFE, 2mx3m, 2mx4m. 2mx5mHl 2 mx6m
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Table 2 Multiple comparisons of 3 cultivars' DBH at different forest ages

cm
MikE A M E Planting density
Age of stand/a Cultivars 2 mx3m 2 mx4 m 2 mx5 m 2 mx6 m
BHFE15H 4.93+1.36 be 5.23+0.99 b 4.20+0.70 d 4.09+1.05 d
2 HFE35H 4.98+1.63 be 6.06£1.21 a 4.69+0.99 ¢ 4.04+1.25d
w28 5.71£0.98 a 5.99+0.88 a 5.28+0.87 b 472+125¢
BHFE15H 8.15+2.08 cde 8.89+2.35 be 7.74+2.12 ef 7.1242.10 f
3 HFE35H 9.36+2.28 b 10.26+2.13 a 8.06+2.34 de 8.17+2.22 cde
w28 8.69+1.40 bed 9.37+1.43 b 8.86+1.60 be 8.02+2.08 de
BHFE15H 10.72+2.62 def 11.58+2.79 bed 10.66+2.66 def 10.87+2.62 cdef
4 HFE3I5H 11.7843.13 be 13.11+2.48 a 11.07+2.77 bedef 11.93+2.57 b
w2 10.17+1.78 f 11.20+1.68 bede 10.96£1.97 cdef 10.4242.35 ef
BHFE15H 13.18+3.21 ef 14.22+3.61 cde 14.21+2.86 cde 14.49+3.18 cd
5 HFE3I5H 15.3243.66 be 16.79+3.17 a 14.9043.04 be 15.93+3.33 ab
w2 12.1942.21 f 13.09+2.45 ef 13.39+2.36 de 13.2242.74 ef
BHFE15H 15.73+4.12 def 16.50+4.60 cde 16.96+3.42 cd 17.48+3.92 be
6 HFE3I5H 18.55+4.54 b 20.24+3.88 a 18.30+3.70 b 19.90+3.61 a
w2 14.81+2.64 f 15.52+3.01 ef 16.204+2.77 cdef 15.90+3.28 def
BHFE15H 19.87+3.88 cd 21.34+3.33 abc 19.89+3.66 cd 20.87+4.08 be
7 HEITH 21.67+4.09 ab 22.84+4.05 a 21.03+4.11 be 22.88+3.64 a
w2 17.54+3.26 ¢ 18.73+2.92 de 19.04+3.11 de 19.06+3.68 de
BHFE15H 21.00+4.20 ef 22.28+3.92 bede 21.83+3.59 cde 22.96+4.19 bed
3 HEITH 23.78+3.64 ab 25.01+3.78 a 23.08+4.16 be 25.01+3.70 a
52 19.66+3.56 21.2343.61 def 20.96+3.36 ef 21.34+4.49 cdef

VA : AN [A)/ING - RER TR AR A [ B A i) 3 R 2 52 1) 43 22 57 2 38 (P<0.05); 3R R s Ay B +hs i 227, R IRl
Note: The lowercase letters indicated the significant difference of DBH among different planting densities at the same age, with a significant level of 0.05.
The unit of measurement for DBH is centimeters. The format in the table is "mean + standard deviation", the same as below.

TR BT BRSEAG AT 22 FA FF IR B 2 T B4R 43 5]
NHE 3L BB AR B 6 RIS 6 4F (K 3) .
MREMAM AR . 58 A 58 AR [R]— AR
B, SERBEEZRHLERARE (£4) . B
B8R, KM AR I T L 49.65~52.83,
Bl MIB S, A B R SE K FE LL R
AR I WG, AR 4k 58 W) B A7 i 2 nG AR
fbo K SHEMHT R : 2 mx3 m>2 mx4 m>
2 mx5 m>2 mx6 m; L4EKAIENHET A : 2 mx
6 m>2 mx3 m>2 mx5 m>2 mx4 m; ZF4ETE S AER
HEF A : 2 mx6 m>2 mx5 m>2 mx3 m>2 mx4 m,
222 sPARMEIERGHm RFEGA Y BER
WERARE, 8640, 2m<x3m, 2mx4 mFl
2 mx5 m % B RREA BE S LK, 2 mx6 m % JE
BEWS LUARX R, HAR AR O BE i L KR40 7E 0.3 LA

b (£5) o BREHARM AR L LS R AE [ —
AR AN R kA 25 BE (R 2 25 5 R B 3, B 2 mx3
m EME RSN, HARTE M S 8 AERRSEM AR EE
Y 2 Y W/ N TR IRE AR LT 4]
A EB S, WIE 50% UL, K42l gE AR
2 2 2 2 L i AR BRI 119 14 1 SR N ) e
(#£5),

223 IARMIFE RS>0 BREBAMBISIL
WA EARFRMEEE TR ESFARE (F6) .
KRFEM A I EFYE B i 40.54%~42.76%, 54T
FRETHEIIKT 76%, BREHPIRIAERRE S EHE
T 3.25%, RARZETETE 22%L47; 2mx3 m i
MBERRABERRZMEAZ S HREES, 2 mx
5 m 1R BE K A FNEE LT S & de i, 2 mx
6 m TR AT e E FIRRIA A R & B



54 X, AR AKX BRI 3 Ah AR TE AR LM XA R SR PR R R 13

x3 TREERBEETHERBENMITLA

Table 3 Basic density and microfibrillar angle of different planting densities

. . . o N
ki S 1M % E Planting density B Pl
Index Age of stand/a 2 mx3m 2 mx4 m 2 mx5m 2 mx6m Mean value P value

1 0.28+0.02 aA 0.29£0.05 aA 0.30+£0.02 aAB  0.29+0.02 aA 0.29+0.03 0.50
2 0.29+0.03 aAB  0.30+0.02 aA 0.31+0.02 aAB  0.31+0.03 aAB 0.30+0.03 0.29
3 0.29+0.03 aAB  0.34+0.03 bB 0.31+0.03 abAB  0.31+0.03 abAB ~ 0.31+0.03 0.05
4 0.31£0.05 aABC 0.32+0.04 aAB 0.30+0.02 aA 0.29+0.03 aA 0.30+0.03 0.36
5 0.31+0.03 aABC 0.32+0.03 aAB 0.30+0.02 aA 0.29+0.02 aA 0.30+0.03 0.11
Basic density/(g-cm™) 6 0.324£0.03 aBC  0.31£0.03 aAB 0.31£0.02 aAB  0.29+0.03 aA 0.31£0.03 0.14
7 0.34+0.04 aC 0.35+0.03 aB 0.32+0.04 aBC  0.34+0.03 aB 0.34+0.04 0.70
8 0.33+0.04 aC 0.34+0.03 aB 0.34+0.01 aC 0.34+0.03 aB 0.34+0.03 0.99
MIME
0.31+0.04 0.32+0.04 0.31+0.03 0.31+0.04 - -
Mean value
Pl
fit 0.00 0.01 0.00 0.00 - -
P value
1 16.76+2.18 aA 18.15+1.68 aBC 17.89+2.80 aA 16.16+1.40 aAB 17.18+2.08 0.16
2 17.03+3.04 aA 18.96+1.24 aBC 17.60+2.74 aA 17.84+1.86 aBC 17.86+2.34 0.37
3 16.11+3.01 aA 19.76+2.82 bC 17.80+1.64 abA  19.50+1.75 bC 18.294+2.72 0.01
4 16.42+2.82 aA 18.80+2.78 aBC 17.84+3.03 aA 18.92+1.95 aC 18.00£2.75 0.19
s 5 15.69+£2.37 aA  17.8442.56 abABC  18.3242.98 bA  19.63£1.79 bC 17.87+2.76 0.02
T 22 £
Micro microfibrillar 6 15.89+3.52 aA 16.32+3.00 aAB 17.56+3.27 aA 19.1842.93 aC 17.24+3.31 0.14
angle/(°)
7 16.77+4.81 aA 16.18+4.45 aAB 16.86+3.52 aA 18.48+1.79 aC 17.07+£3.76 0.62
8 15.59+43.86 aA 15.03+3.62 aA 15.00+2.81 aA 15.65+1.50 aA 15.324+2.97 0.95
MIME
16.28+3.17 17.63+3.17 17.3442.92 18.1742.32 - -
Mean value
Pl
C 0.97 0.01 0.35 0.00 , .
P value

T ARG FRER R R — MR B R TE A7) B B2 N 2 57 235 (P<0.05); AR K 'S F BER 7R A — 2 BE R BRE M T L RTEA R bR 6 1] 2 57 1 2%
(P<0.05), R,

Notes: The lowercase letters indicate the significant difference in the planting density of Populus xeuramericana at the same age of stand. The capital letters
indicate the significant difference in the planting density of Populus xeuramericana at different age of stand.The significance levels were all 0.05,the same as
tab.4, 5 and 6.

3 i 655 % ( P. deltoides cl. *55/65° x P. deltoides
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RASEAL, PN RS B AR AL TR
WM, B M RS 3 AR 6 4R FHL
WFRE. BIKE, 2 mx6 mEMEE FEF 1 59
R R R, TR T 87%. (RAFRI B ST
ReSe RO E 3 SR+ 1 Sk At =1
MR 2247 1455 (P. nigra) 57 md B9 SE W 245

P20 FEARB GO B . B 3 S A
F 1 SRA RN R AT, RIS TSR
WA, REIG I 4 & e SRR 25 AR HL
AR AR R R 2 4 E N e S R
Y, GORECN B TIERE 1 ESs , I HOE R Y
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AR TR BN, gl 2, M
WA 2R . AR AT B AR
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Table 4 The fiber structure of Populusxeuramericana with different planting densities
Yz fNS 1& % £ Planting density B Pl
Fiber structure ~ Age of stand/a 2 mx3 m 2 mx4 m 2 mx5 m 2 mx6 m Mean value P value
1 33.05+4.60 aA 31.0942.14 aA 34.334+6.24 aA 30.79+7.87 aA 32.13+5.48 0.58
2 37.92+6.49 aAB 36.67+4.13 aA 39.47+6.03 aAB 36.68+5.17 aA 37.69+5.41 0.67
3 41.13+£8.19 aBC 46.43+£5.93 aBC 42.97+2.84 aB 43.54+8.26 aB 43.52+6.67 0.42
4 47.62+6.77 aCD 45.17+6.49 aB 42.08+3.86 aB 43.89+5.01 aB 44.69+5.78 0.23
5 46.58+6.07 aCD 47.47+£7.25 aBC 42.69+5.91 aB 44.22+3.07 aB 45.24+5.85 0.30
AERTLL 6 49.96+6.98 aD 46.05+5.07 aBC 44.75+10.06 aB 43.86+£7.93 aB 46.16+ 0.3
Fiber aspect ratio ’ oea A= & JeE e HE LD e M7 =l
7 51.84+7.60 aD 49.83+7.37 aBC 45.24+5.64 aB 49.33+5.95 aB 49.06+6.85 0.22
8 49.65+9.14 aD 52.17+7.95 aC 52.83+8.41 aC 49.96+7.68 aB 51.15+8.07 0.81
MIME
44.72+£9.20 44.36+8.76 43.42+7.75 42.78+8.65 - -
Mean value
Pl
fid 0.00 0.00 0.00 0.00 - -
P value
1 739.50+£158.93 aA  708.00+57.96 aA 806.91+211.39 aA  700.68+107.43 aA  732.58+136.12 0.48
2 890.69+190.82 aB 814.17+57.5 aB 866.74+164.89 aAB 881.28+141.84 aB 863.22+144.19 0.70
3 929.58+130.26 aB  1002.38+83.64 aC 961.99+£126.48 aBC 991.58+159.26 aBC 971.38+125.52 0.63
4 1096.20+91.71 aC 996.46+98.81 aC 984.62+93.73 aBC 1059.66+117.59 aC 1034.24£107.13 0.08
5 1088.82+104.64 aC  1090.87+117.53 aCD 1078.71+£99.30 aC ~ 1102.24+85.28 aCD 1090.16+98.23 0.97
YK
Fiber length/pm 6 1127.88+136.85 aC  1069.63+87.67 aCD 1088.26£124.85 aCD 1098.46+119.67 aCD 1096.06+115.46 0.77
7 1180.89+£75.69 aC  1129.35£113.75 aDE 1100.76+£119.36 aCD 1209.80+75.08 aDE 1155.20+103.35 0.10
8 1170.99+£133.29 aC 1185.78+114.25 aE 1222.26+£142.97 aD 1219.55+117.84 aE 1199.65+124.03 0.79
MIMHE
1028.07+194.54 999.58+177.02 1022.78+177.61 1032.91+198.41 - -
Mean value
Pl
L 0.00 0.00 0.00 0.00 - -
P value
1 22.30+2.82 aA 22.87+2.46 aA 23.34+2.65 aA 23.39+£3.61 aA 22.94+2.84 0.86
2 23.57£3.25 aA 22.39+£2.46 aA 21.94+2.31 aA 24.13+£2.89 aA 23.01+2.78 0.32
3 22.96+2.85 aA 21.84+2.89 aA 22.59+4.10 aA 23.20+£3.72 aA 22.65+3.32 0.85
4 23.38+3.38 aA 22.32+2.80 aA 23.65+3.78 aA 24.26+2.33 aA 23.40+3.07 0.62
5 23.67£3.31 aA 23.16+1.81 aA 25.542.64 aA 24.99+2.14 aA 24.33+2.62 0.19
FYEE
Fiber width/um 6 22.79+£2.98 aA 23.34£1.78 aA 24.91+£3.47 aA 25.47£3.14 aA 24.13+3.00 0.19
7 23.13+£3.10 aA 22.86+2.02 aA 24.47+2.48 aA 24.82+3.27 aA 23.82+2.78 0.36
8 23.99+£3.15 aA 22.96+2.33 aA 23.37£2.49 aA 24.69+2.65 aA 23.75+2.64 0.55
S¥ME
23.2243.00 22.7242.28 23.74+3.13 24.37+2.96 - -
Mean value
P
i 0.96 0.90 0.25 0.75 - -
P value
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Table 5 The fiber morphology of different planting densities

1M % E Planting density

B2 ke ME PfE
Fiber morphology ~ Age of stand/a 2 mx3m 2 mx4 m 2 mx5 m 2 mx6m Mean value P value
2 0.31£0.06 aA 0.31£0.05 aA 0.33+0.03 aA 0.31£0.06 aA 0.310.05 0.82
0.29+0.04 aA 0.33+0.06 aA 0.32+0.03 aA 0.31+0.05 aA 0.31%0.05 0.20
. 6 0.29+0.03 aA 0.29+0.06 aA 0.2740.07 aA 0.31£0.05 aA 0.29+0.05 0.49
Bt
Ratio of wall to 8 0.33+0.05 aA 0.29+0.05 aA 0.31+0.04 aA 0.33£0.05 aA 0.31%0.05 0.21
cavity R
H¥ME
0.30+0.05 0.31+0.06 0.31+0.05 0.31£0.05
Mean value
P
E 0.19 0.33 0.05 0.80
P value
2 64.45+7.80 aA 68.26+5.39 aB 64.69+4.97 aB 61.09+5.29 aB 64.62+6.26 ¢ 0.11
58.58+7.74 aA 58.944+4.73 aA 62.43+7.09 aB 64.12+5.35 aB 61.02+6.51 b 0.20
6 60.12+4.83 aA 60.88+7.81 aA 62.84+6.75 aB 60.78+3.99 aB 61.15£5.86 b 0.80
KRAYEHL L E
Wood fiber ratio/% 8 56.50+6.16 aA 59.26+9.26 aA 55.58+7.08 aA 54.97+6.07 aA 56.58+7.13 a 0.61
MYME
59.91£7.09 61.83£7.74 61.39+£7.16 60.24+6.02
Mean value
Pl
P Value 0.10 0.03 0.03 0.01

*6 AEZBELETEREGHUFRS

Table 6 Chemical composition of Populusxeuramericana with different planting densities

&M% FE Planting density

&% BIME Pl
Chemical composition 2 mx3m 2 mxd m 2 mx5m 2 mx6m Mean value P value
7K4 Water content/% 7.52+1.51 a 6.97+0.29 a 7.72£1.04 a 7.09+£0.55 a 7.33+0.89 a 0.75
LA 4E R Holocellulose/% 76.29+1.14a  77.19+1.82a  7844+222a  76.86+1.93a  77.19+1.76a 0.55
I 4EZ Cellulose/% 40.54+1.08a  41.2120.56a  41.75£1.47a  42.76£1.61a  41.56x1.36a 0.24
A AU e

&T*M‘% . Lo 19.3242.35a 18.45+2.80 a 19.26+1.70 a 18.56+1.35 a 18.9+1.86 a 0.93
Acid accumulator insoluble lignin/%
FR¥ AR F Acid accumulator soluble lignin/% 3.79+0.73 a 3.47+0.59 a 3.75+1.01 a 3.99+0.31 a 3.75+0.63 a 0.84
JMRE Total lignin/% 23.114224a  2191+2.78a  23.01£0.92a  22.55+1.65a  22.65+1.79a 0.88
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Effect of Planting Density on Growth and Wood Property of Three
Populusxeuramericana Cultivars

LIU Ning, DING Chang-jun, LI Bo, DING Mi, SU Xiao-hua, HUANG Qin-jun

(Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To study the impact of planting density on Populusxeuramericana cultivars so as to benefit
the selection and cultivation of fast-growing and high-yielding poplar plantation. [Method] The test was conducted
in Dalinghe Plain, northeast China, taking three Populusxeuramericana cultivars (“J2”, “Bofeng 1 and “Bofeng 3”)
as trial materials. Four planting densities of 2 mx3 m, 2 mx4 m, 2 mx5 m and 2 mx6 m were designed. The DBH of
the 2nd to the 8th year, the preservation rate of the 1st to 8th year, the physical properties of the 1st to the 8th year,
the anatomical properties of the 2nd, 4th, 6th and 8th year, and the chemical composition of the Populusxeurameric-
ana wood were measured and calculated. The effects of cultivars, planting density and cultivarsxplanting density on
DBH of Populus*xeuramericana were evaluated by two-factor variance analysis year by year, and multiple comparis-
ons were made for each trait. [Result] Cultivars and planting density had significant effects on DBH growth (p <
0.01). Planting densityxcultivars had significant effects on DBH growth from the 1st to the 6th years (p < 0.05), but
there was no significant interaction effect from the 7th to the 8th years (p > 0.05). Among various planting densities,
the preservation rate of “J2” decreased significantly year by year, and the DBH and preservation rate of each density
were the worst in the 8th year. The preservation rate of “Bofeng 1” was the highest with the planting density of 2 mx
6 m. The DBH of “Bofeng 3” was the largest with the planting density of 2 mx6 m. Higher planting densities (2 mx3
m and 2 mx4 m) would significantly lower the preservation rate of Populusxeuramericana in the early growth stage,
while lower planting densities (2 mx5 m and 2 mx6m) would decrease more slowly. Multiple comparisons of wood
properties showed that planting density had little significant effect on wood properties. The ratio of fiber length to
width and total lignin content of wood increased with the increase of planting density. The smaller planting density
increased the fibril angle, the content of cellulose and the content of holocellulose. [Conclusion] The adaptability of
the three Populusxeuramericana cultivars is different. The performance of “Bofeng 1 and “Bofeng 3” are better than
“J2”. Larger afforestation density will inhibit the preservation rate, breast diameter, and wood properties of the three
cultivars; with the lower afforestation density, Populusxeuramericana will have a higher preservation rate. With the
increase of forest age, the wood basic density, fiber length, fiber length to width ratio of Populusxeuramericana will
increase significantly, the wood microfibril angle, wood fiber tissue ratio will decrease significantly, and the fiber
width variation is small. The effect of the interaction of afforestation density and variety on DBH decreases with the
age of the plantation. When establishing Populusxeuramericana plantation for pulpwood, the initial planting density
should not be less than 2 mx6 m, and match the tree species with the site in order to maximize the output. In the ex-
periment, the wood properties of Populusxeuramericana are suitable for paper and pulp production. The high preser-
vation rate of "Bofeng 1" is suitable for the establishment of pulpwood plantation, and "Bofeng 3" has the potential to
develop large-diameter industrial plantation.

Keywords: planting density; Populusxeuramericana cultivars; preservation rate; DBH; wood property
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