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Studies On The Shrinkage Properties Of Castanopsis hystrix

And Butula alnoides Plantation Wood

Lu Jian-xiong, Lin Zhi-yuan, Luo Xiu-qgin, Zhao Y ou-ke
(Chinese Academy of Forestry  Beijing100091)

Abstract: Thetransverse shrinkage (tangential and radia shrinkage) of plantation-grown Castanopsis hystrix and Butula
alnoides a different parts (North or South), tree heights and radial directions were studied in the paper. The effect of the
three factors mentioned above on the transverse shrinkage was analyzed and discussed. The results showed that there was
no significant difference of shrinkage (tangential and radial) between the samples from north and south directions for both
species. There was significant difference of transverse shrinkage at different heights for Butula alnoides, while no
significant difference for Castanopsis hystrix. There was dgnificant difference of radid shrinkage at different radia
positions for Butula alnoides. The transverse shrinkage of Castanopsis hystrix and Butula alnoides plantation wood
was higher than that of natural wood.
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1.1 %}

ARWEFCIRA R F PG F 96 DXAEAE o [ ARORE B ey Mol S 56 v R AR D 41 HE (Castanopsis
hystrix) FIP§gHE (Butula alnoides) A T HRAKS TLRRFIDU#E .

1.2 BB
1.2. 1 iRFEH %

RERRA 23 AIAE 1.3 KA1 5.3 KPANANIA] i B2 A7 BRI 15em AR LAY AR — RS 3T
HFARTT I O ER RIS FE LT Sem IRAR B ARG LR T ) BB R 2 2, o —ANARBL
BT KY, HTPARMTA4MEER, H—IRBEETENST, HTARME SRR,

1.2.2 T4 E

Zasyea o PV NI =l i e N s [ ) P 7| A E L R B eA 2 BRI, % IS TAK v B 1
I 2x2x2em FIAAE 1A . BEANARBE R AL R SEGARE 6 A, ZEHEFI VG RGHES ok 5 PR 4 FERE, R
B2 ADNARBE, SXFEHIHCLTAE AN RIAE N TARARSIRFE 73104 6X5X2=60. 6X4X2=48 /. AEHI1E L
H R 40 B IR

WAERIETERUT , Jeha 20 I JLAE e . AT AT T =A 07 Rl sz A D
JUPRE R, ATRES PSRRI AR A T (EMC=12%)

2 AT

T IR EE I R BT IR R R GRS (R RRIIEURD OHBTSCE T, AT
FiI 2 IS BNLAL 5E 2 DX e v K5 2T HERI BT ER 5 KA 4 BRBEN 5140 S0 5 ANF 4 ANX 2B
AL ) S I S S ) 7 [ for = A R 226 20 S G T ME T A 32 10 72 1 T 45K S0

3 R 5L
B1Eh T TaEtEEERAERENER

1.2 53 BB T ZOMERIDE RN TARACH Sk 1 R AL PIAN T3 IR 10 T4 1 5 S AR 5 0 5 &%
o XWTaMems, AEMBLTREHN . R RFGZ 0 T45R FME 270 0.297%, 4.525%.
8.125%, JFEANEE N 0.504 g/cm’s X FHimMEM S, HAEMELTREMIR 2R FI5L T4 %
SEIME S 0.223%. 5.695% 7.353%, FEABEEN 0.513 g/om’. J5ZE oAk R A DR pe Ak 17 )
WREA R TS i T4t 5 R AR M E R A B

R 1 OWATHARM TREESEATERELR

B.D.
2 g T Lo(%) La(%) Ro(%) Ra(%) To(%) Ta(%) MC (%) (g/cm®)
YI(H 0.303 | 0.06098 | 4.506 2.554 8.144 5.244 11.927 0.510

B[ PrAE % 0.077 0.058 | 0.902 0.697 0.957 0.802 0.494 | 0.0293
AR RH | 25.541 | 96.225 | 20.016 | 27.289 11.755 15.298 4.142 5.744
AL 30 30 30 30 30 30 30 30

] 0.291 0.045 4.545 2.584 8.106 5.270 11.773 | 0.497
1] PrAE % 0.074 0.058 | 0.822 0.594 0.777 0.616 0.436 0.028
AR | 25.457 | 128.454 | 18.080 | 22.973 9.582 11.691 3.707 5.625

IR 30 30 30 30 30 30 30 30
HME 0.297 0.0524 | 4.525 2.569 8.125 5.257 11.850 | 0.504
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At FruEZ: 0.075 0.058 0.856 0.642 0.865 0.709 0.469 0.029
AR | 25.367 | 110.050 | 18.907 | 24.991 10.640 13.492 3.955 5.773
VS 60 60 60 60 60 60 60 60

R 2 AT HAM THRESEATEAELSR

B.D.
il w Lo(%) La(%) Ro(%) Ra(%) To(%) Ta(%) MC(%) | (g/cm’)
] 0.178 -0.002 5.631 3.278 7.194 4.614 11.678 | 0.519
B[ PrdE % 0.106 0.063 0.961 0.629 1.203 0.962 0.225 0.063
AR AM | 59.500 | -3110.900 | 17.069 | 19.189 | 16.722 | 20.857 1.923 | 12.113
AL 24 24 24 24 24 24 24 24
| 0.269 0.017 5.759 3.430 7.512 4.935 11.693 | 0.507
1] PrAE % 0.147 0.090 0.756 0.487 0.731 0.586 0.237 0.058
AR R | 54.605 | 543.514 | 13.131 | 14.204 9.729 11.882 2.027 | 11.378
AL 24 24 24 24 24 24 24 24
| 0.223 0.007 5.695 3.354 7.353 4.775 11.686 | 0.513
&tk PrdE % 0.135 0.077 0.858 0.562 0.998 0.805 0.229 0.060
R EM | 60.320 | 1066.686 | 15.065 | 16.752 | 13.569 | 16.858 1.956 | 11.700
AL 48 48 48 48 48 48 48 48

32 AAMTRETHEEEAFRNER

R 34 3B T ZDMERN PG BIME N TARAHE R B P AN RIS T e B2 AR Bl E ) T i B A R
MESIR . T7 220G Rk W], AR TR LIMERE . 52 T4y A B2 (k5. 6), Az,
SE IR T4 S T R PR R AR TSR T o TS TR BT 5 ANTRDRR T e RS AR 1) A% 1) T4 5
W BB e B2 (3R By 6D IXATREAL H1 T2 MER UG g ME 0 BE AR 82 I v P2 AR A 1T 7 A R AS [ 2 S
TR s UMEN TMOARRA (R BEA T S S AN (] vy LSS AN 28, 1T AN ) B o JEE X D i M R A R 3
Wk W (R 7). ZENEIRE R, PURIMEAD. 5K T4 LA 23 B T LT i 228 9 ik
ANCE 1L 2). B, JEARE AT RE S DU B MEAR . 5210 TR A [R5 1) AR S AR
7 SO A Rk KRR T AR TERE RIS, R IR T s s, ARBIAR . %1 T4,
AN 3 I Eh TR R B T 1 T v 9/ PR 24

& 3 AHEATHAMIE 2 MAFEW TR ELR T4 SEARE

SR Lo() | La(%) | Ro(%) | Ra(%) To(%) Ta(%) MC(%) |B.D. (g/cm’)

B 0.290 | 0.047 | 4.557 | 2.618 | 8.285 | 5.458 | 11.746 0.501
L PrAE % 0.061 | 0.045 | 0.934 | 0.656 | 0.938 | 0.807 | 0.439 0.025
AR RB | 20.942 | 97.268 | 20.488 | 25.062 | 11.317 | 14.780 | 3.736 4.966

AL 30 30 30 30 30 30 30 30
HME 0.304 | 0.058 | 4.494 | 2.519 | 7.966 | 5.056 | 11.953 0.506
5 an i 2= 0.088 | 0.068 | 0.785 | 0.635 | 0.767 | 0.538 | 0.482 0.033
AR | 28.930 |117.094 | 17.461 | 25.191 | 9.633 | 10.637 | 4.030 6.524

AL 30 30 30 30 30 30 30 30
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R 4 TIEMATHRAMTE 2 MAFRMTRELK TR SEAREE

il s Lo(%) | La(%) Ro(%) Ra(%) To(%) Ta(%) MC(%) |B.D. (g/cm’)
HME 0.244 | 0.012 | 6.069 | 3.598 | 7.928 | 5.207 | 11.803 0.534
L PRAEZE 0.172 | 0.100 | 0.668 | 0.447 | 0.925 | 0.809 | 0.249 0.053
AR | 70.686 |801.324 | 11.014 | 12.417 | 11.670 | 15.541 | 2.108 9.960
AL 24 24 24 24 24 24 24 24
¥ME 0.202 | 0.002 | 5.321 | 3.109 | 6.778 | 4.342 | 11.568 0.492
5 an i 2= 0.080 | 0.047 | 0.875 | 0.566 | 0.698 | 0.529 | 0.127 0.060
AR | 39.548 (2288.461| 16.440 | 18.212 | 10.304 | 12.174 | 1.097 12.236
AL 24 24 24 24 24 24 24 24
K5 At FERFHENTHAMZ T4 H EZ5TER
2L HMEZ )
A S AU df SS MS F Fo.os Fo.or
B (ANFI&E) 1 1.53 1.53 2.53 4.06 7.26
C CRFR A ED 2 2.61 1.31 2.16 3.21 5.13
w7 (B) 44 26.59 0.60
AR 59 44.10
V4 R HEZ 1)
A S AU df SS MS F Fo.os Fo.or
B (ANFI&E) 1 15.88 15.88 35.58** 4.06 7.26
C CRFR A ED 2 0.09 0.05 0.10 3.21 5.13
w7 (B) 33 14.73 0.45
AR 47 46.78
® 6 M. FARMEN TR R T4 Z0TR
2L HEAR )
A S AU df SS MS F F0.05 F0.01
B CRFlmE 1 0.06 0.06 0.11 4.06 7.26
C (AR ED 2 2.89 1.45 2.62 3.21 5.13
w7 (B) 44 24.26 0.55
AR 59 43.19
VYT HEAE 7]
A S AU df SS MS F F0.05 F0.01
B CRFlmE 1 6.72 6.72 46.30%* 4.06 7.26
C CRFR A ED 2 11.87 5.94 40.89** 3.21 5.13
WwxE () 33 4.79 0.15
AR 47 34.60
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ZLHERVG N AR (0 T4 1k

R AME. RN THRARMBEREE T Z TR

AR

A S AU df SS MS F Fo.os Fo.1
B (ANFIEE) 1 0.00031 0.00031 0.62 4.06 7.26
C CRFEfR A E) 2 0.00015  0.000075 0.15 3.21 5.13

W (B) 44 0.022 0.0005

AR 59 0.05

VG FE e

A S AU df SS MS F Fo.os Fo.1
B CRIFlmE) 1 0.021 0.021 43.31** 4.06 7.26
C CRFEfR A E) 2 0.093 0.047 95.91** 3.21 5.13

W (B) 33 0.016 0.00049

AR 47 0.17

3.3 AEBRNMETHRERER

2R 8.9 73 HIF T ZLMERN DY BIMEN TARAHS 3 ASANRIAR [ A7 B AR A T4 1 B S A 8 5
Gike Ty ZE Il RRWIANFRAR [ AL B LUME N TMORRAAR . 5210 T4 300 W5 m o T X 21 Ak
MRS EIEARB R T 0T GR T, IO RIIARE,  ZEME N TR B85 8] (R4 T
BFEES, RYNZELMERR . 5K I8 TAREA R4 R AL B TC B35 72 i S A o T A N RS
M5, ANFEAR AL E AR TAA R R (R 5. 6) , MR EEIEEG, TR TR 12
[ T2 RS A S LBl (B 2) o YR MESZ 1) T4 AN AR 17 A7 25 1 ok 28 A2 A 11 3 22 Jit R AN
()4 T e AL 5% ) T4 Bt A% 1) A B AR S A — SRSl Wl 1 o, fE 5.3 K Eak, B B2
FUBED, PURIMEN TMOARR 5L T48 808, SEAH RS2 HAE 1.3 KaEik, N
R BIRE,  PUREHEN TARAKE 5% 10 T4 B WG 0, A A IR B, i en] AT, X
TPUFHEN TAMRARE AR, s b (05 100 T4 B 1 S EACE B E i LASE, I ] REA7 AEAT S 221 3

Wiy PRl I 2T 42 11 4%

& 8 AHEATHAMAE 3 NMARR A ALE LK T4 SR AR
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SR Lo() | La(®) | Ro(%) | Ra(%) To(%) Ta(%) | MC(%) |B.D. (g/cm’)
B 0.287 | 0.045 | 4.826 | 2.845 | 8.331 | 5.521 | 12.092 0.506
S PrAE % 0.098 | 0.072 | 1.093 | 0.837 | 1.077 | 0.839 | 0.529 0.028
AR | 34.051 |160.781 | 22.658 | 29.424 | 12.933 | 15.192 | 4.378 5.631
REN 20 20 20 20 20 20 20 20
] 0.295 | 0.045 | 4.441 | 2.481 | 8.206 | 5.311 | 11.753 0.503
e i 2= 0.068 | 0.051 | 0.630 | 0.430 | 0.762 | 0.630 | 0.316 0.032
X
AR RR | 23.241 | 113.304 | 14.184 | 17.340 | 9.289 | 11.854 | 2.686 6.378
RS 20 20 20 20 20 20 20 20
| 0.310 | 0.067 | 4.309 | 2.381 | 7.840 | 4.939 | 11.704 0.502
— PrAE % 0.056 | 0.047 | 0.727 | 0.518 | 0.665 | 0.529 | 0.456 0.028
AR RH | 18.025 | 69.221 | 16.878 | 21.755 | 8.481 | 10.705 | 3.900 5.552
REN 20 20 20 20 20 20 20 20
40
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SRR 218 SR

R 9 VRN THAMEE 3 MA AR ELK T4 5EAEKE

SR Lo(%) La(%) Ro(%) | Ra(%) To(%) Ta(%) MC(%) |B.D. (g/cnm’)
] 0.236 | 0.009 | 5.046 | 3.024 | 7.294 | 4.892 | 11.713 0.456
S i 2= 0.124 | 0.073 | 0.848 | 0.646 | 1.308 | 1.138 | 0.208 0.039
AR | 52.418 | 783.915 | 16.804 | 21.365 | 17.928 | 23.254 | 1.773 8.621
IEWER 16 16 16 16 16 16 16 16
| 0.208 | -0.006 | 5.785 | 3.405 | 7.368 | 4.760 | 11.677 0.519
K PrAE % 0.138 | 0.088 | 0.739 | 0.516 | 0.895 | 0.645 | 0.212 0.046
AR | 66.470 |-1410.940| 12.778 | 15.149 | 12.150 | 13.540 | 1.817 8.848
IEWER 16 16 16 16 16 16 16 16
B 0.226 | 0.019 | 6.254 | 3.633 | 7.396 | 4.671 | 11.666 0.563
— i 2= 0.148 | 0.072 | 0.499 | 0.322 | 0.775 | 0.542 | 0.272 0.038
AR AM | 65.623 | 386.531 | 7.987 | 8.852 | 10.486 | 11.600 | 2.335 6.694
IEWER 16 16 16 16 16 16 16 16
9.5 0.6
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3.4 4HE. FHRHEAN TARS RBWAM T48 R B H

2100 1153 IF0H T 20ME . VERIHE TARARIRMAM T4 R B B A . bR AT I,
ZTMERTPY P MEN TARAR 259 3 BE AR LU ORARMAKE g, T EATTIAR L 52 1) T4 2R i) FER AR AR
PR IXRTREE T 20MES PUREHEN TMRACK (R 2hise b1 LU B2 s i 4l A 18 T4 3 L R A SR
E@?%ﬁ [10, 11]o

R 10 AHEN TR RRMAR 148 RO T B

. ZIHE CRERMO ZIHE (ANTHO
Tt
PEME | BRAK | MRS | CPHRME | BRARE | MEHARE
sps HA 0.584 6.2 0.7 0.504 5.75
(g/em’) ahe 0.733 7.2 0.8 0.610 6.59
i 0.206 11.2 1.3 24.21
T4 A21n] 0.217
R A 0.291 6.5 0.7 0.444 14.18
%
e A 0.515 6.0 0.7 0.654 12.28
R 11 TN THRAORRERAM T8 RE LT EMH
- PERIHE (ORI PUEHE (N THO
N
PEME | BRAK | MR | CPRME | BRARE | MEHARE
)i AR 0.530 9.7 1.3 0.514 11.48
(g/cm?) ST 0.666 9.9 1.3 0.652 11.22
el 0.243 11.9 1.6 0.288 15.71
i 1217
EY 5% I 0.274 9.8 1.3 0.410 14.97
AT 0.541 135 1.8 0.685 13.66
4 Hw
(1) ZMENTMARM B AEM RATAREI I 42 0 R 5% 17 T4 5K P IE 5 5 4 0.297%. 4.525%.
8.125%, KEAEEFE N 0.504 g/em’s PHEGHEN TARAHS A A6 E4e TR R 48 0 F5% ) 45 %

SERIE S B 0.223%, 5.695%., 7.353%, HEABE A 0.513 g/cm’.
(2) T AL ) (R AN ) e 20 A A G R A N MR A 5%
(3) R FER B A PE R A N TARARS 428
FRW. ZEONE IR, RN TR
FAMEN TARARNE 5L A2 10) T4 B AN [ i 5 A7 A S P 2 2 i A

(4) AR IRV B ARIAN [0S PG R ME N AR A 1) T AT B A 35 5 WA B S L
TS LUME N TAMRAHA (K47 52150 146 AL PG R ME N TR (R 5% 10 T4, 12

ARM AR 0 T4 3B BT o
EVAC NGRS RTE 3=AU T
(5) ZLMEFI P p A N AR (142
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