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Physical and mechanical properties of Eucalyptus
camaldulensis juvenile wood

SHANG Xiuhua,ZHANG Peijian,LUO Jianzhong, WU Zhihua

(China Eucalypt Research Centre . Zhanjiang ,Guangdong 524022 ,China)

Abstract: [Objective] To provide reference for the selection and rational utilization of Eucalyptus. ca-
maldulensis wood,the physical and mechanical properties of E. camaldulensis from 20 families were com-
pared. [Method) The 45-month-old E. camaldulensis from 20 families were collected from the South China
Experimental Nursery in Zhanjiang, Guangdong. Wood samples were taken at the top, middle and bottom of
trunk. Comparative analyses were carried out with SPSS Statistics, Excel and DPS Statistics on wood basic
density,air-dried shrinkage ratio (radial,tangential and volume) ,over-dried shrinkage ratio (radial, tangen-

tial and volume) , static bending, modulus of elasticity of bending, shear strength, compression strength,
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and calculate dry shrinkage value (dry shrinkage/radial dry shrinkage) of air dried and total dry. The wood
properties of the 20 families were then comprehensively evaluated by subordinate function method. [Re-
sult] The basic density of 20 E. camaldulensis wood was 0. 344—0. 558 g/cm’. The difference of wood den-
sity between families and between family and part was very significant, while the difference between differ-
ent parts was not significant. The differences between air-dry and absolute-dry shrinkage were 1. 60 and
1.51. Volume air dried shrinkage and volume over dried shrinkage ratio of different parts were not signifi-
cant,but their air dried (tangential and radial) and over dried (radial and tangential) shrinkage were signif-
icant. The dry shrinkage value of trunk base was higher than that of the middle and top parts, more prone
to cracking and deformation. The differences of mechanical properties of static bending (26. 79 —103. 11
MPa) ,modulus of elasticity of bending (3 987 —10 498 MPa), shear strength (11. 31 —39. 32 MPa) and
compression strength parallel to grain (32. 46 —59. 33 MPa) between different families were very signifi-
cant. Modulus of elasticity of bending between different parts was also very significant, while other indexes
were not significant. The coefficient of variation of mechanical properties between different families was
12.05% —20. 25%. The correlation between mechanical properties of Eucalyptus camaldulensis juvenile
wood was very significant. Using subordinate function of 20 families for comprehensive evaluation, the top
five families were 2007, 20016, 20021, 10014 and 10079. The 10079, 20016 and 2007 families had better
growth than others and can be selected for directional cultivation for timber. [Conclusion) The wood densi-
ty of 45-month-old E. camaldulensis was light, which was easy to crack,and the bottom of trunk was more
likely to crack than the middle and top parts.
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Table 1 Basic information of the 20 E. camaldulensis families
Mafe/em TR /m 4rEE Mafe/cm  BFE/m AL
)78 %Z%T M /m  Diameter  Under /() | K8 A% ME/m Diameter at  Under  ffiflE/(")
NO. Family Height at breast branch  Branching NO. Family Height breast branch  Branching
height height angle height height angle
1 2008 12.1 13.8 4.1 45 11 20021 10.7 9.6 4.3 45
2 10023 12.3 13.1 4.8 30 12 20026 11.7 11.2 7.6 25
3 10014 11.6 9.3 4.0 36 13 10076 13.2 13.4 4.1 58
4 10046 12.3 9.7 5.5 48 14 10013 13.4 12.6 5.5 47
5 20028 13.5 12.7 3.3 45 15 2009 13.8 14.9 3.9 35
6 20027 12.5 11.6 7.6 42 16 10033 12.3 10. 4 5.7 32
7 10079 12.3 13.6 4.4 32 17 20016 12.5 10.2 7.7 38
8 10036 12.8 10. 2 6.4 25 18 2007 11.7 11.0 5.4 52
9 2005 10.9 11.0 5.7 40 19 10080 11.7 10. 2 5.8 65
10 1004 11.8 11.4 6.8 25 20 20022 11.8 11.8 3.7 48
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Table 2 Variance analysis of wood density and dry shrinkage of the 20 E. camaldulensis families

i B J7 MS F P
o X7 i % X7 WM % X Wi %
Family Stand part Interaction Family  Stand part Interaction Family Stand part  Interaction
FEA B Basic density  0.018 5.122E-005 1.588E-003 98. 85 0.28 8.69 <20.000 1 0.7550 <20.000 1
10 3.28 14. 43 2.19 9.42 41. 40 6.27 0. 000 1 0.000 1 0.000 1
e Rl : A 1 9. . : <o, <o. <o.
AT TH%
Airdried =521 5.34 15.79 3.47 13. 41 39.63 7.70 <C0.000 1 <C0.0001  <<0.000 1
shrinkage Tangential
ratio AR
o 8. 14 1. 30 7.24 10. 40 1. 66 9.26 <20.000 1 0.1919 <20.000 1
Volume
T 5
5.83 33.04 2.64 13.68 77.52 6.18 <20.000 1 <C0.000 1 <20. 000 1

LT T 4% Radial
Over-dried 8% 1]

. ~ . 10. 64 20.03 3.84 24. 31 45.76 8.76 <C0.000 1 <C0.000 1 <20.000 1
shrinkage Tangential
ratio AR
o 16. 21 1.51 5.45 21.34 1.98 7.17 <20.000 1 0.140 0 <20.000 1
Volume
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Table 3 Genetic and variation parameters of wood density and dry shrinkage of the 20 E. camaldulensis families

o SFEFHE/ Y% KT ST TR/ % ETER
EX S s : . T . . . T4
i H (g+cm™®) Air-Dried shrinkage ratio I e L Over-Dried shrinkage ratio A 1R
It‘ Basi Air-dried Over-dried
em d‘?.lc /Tél"ﬁj ?.Z['EJ MS A shrinkagc iér‘ﬂ 92['51 'ﬁg A shrinkagc ratio
density Radial ~ Tangential Volume ratio difference Radial — Tangential Volume difference
) Mean 0.463 2.65 5.39 8.13 2.03 4.07 7.62 11. 81 1.87
HiJE df 98 98 98 98 98 98 98
JEEHB tRifEZE SD 0.041 0. 86 1.43 1.79 1.01 1.42 1.77
Bottom H/IME Min. 0.373 0.94 1.62 3.56 0. 34 2.85 6. 96
i KAl Max. 0.547 5.03 11. 44 13.56 6. 80 11.42 16. 38
ARRH CV 8.819 32.22 26.51 22.00 24.73 18. 65 14. 95
S H#41{H Mean 0. 459 3.19 4.73 7.90 1.48 5.00 7.09 12.06 1.42
HiE df 98 98 98 98 98 98 98
A
deZﬁe brifEdE SD 0.039 0. 88 0. 86 1.26 1.04 0.99 1.34
part % /ME Min. 0. 382 1.57 2.26 4.98 3.10 4.28 8. 48
% KAH Max. 0.558 5.95 6. 54 11.23 7.74 9.58 14. 88
BRAB CV 8.369 27.53 18.11 16. 00 20.78 14. 01 11.09
-1 {H Mean 0.461 3.40 4. 65 8. 04 1.37 5.15 6.71 11.93 1. 30
HiEdf 97 97 97 97 97 97 97
ﬂ?i‘ tRUE# SD 0.038 0.92 0.77 1.24 1. 06 1.28 1. 50
#2/ME Min. 0. 344 1.03 2.11 3.41 0.18 2.73 6.74
I KAH Max. 0.535 6. 26 6. 82 11.78 8.23 11. 87 16. 87
BRARB CV 8.217 26.97 16. 49 15. 38 20.49 19.13 12.58
SEH{H Mean 0.462 3.08 4.93 8.02 1. 60 4.74 7.14 11.93 1.51
] Hi ¥ df 293 293 293 293 293 293 293
%/% W2 SD 0.039 0. 94 1.11 1.45 1.14 1. 30 1.54
Families
I /IME Min. 0. 344 0.94 1.62 3.41 0.18 2.73 6. 74
fx K{E Max. 0.558 6.26 11. 44 13.56 8.23 11. 87 16. 87
AR CV 8. 450 30. 36 22.50 18.09 23.96 18.15 12.93

RS RBC BT KA.

Note: The unit of “coefficient of variation” is “%”. Table 4 is the same.

M2 3 AIAL RFEARM R P SR AT T 4R RN 0. 9496 ~6. 2600 KR FHMHH



36 PE JEAMB R 722 4R CB AR B 4 O

AT

3. 08%0, AF 5+ RBUCH 30. 36 %05 5% 1) KT T 4 K AL IR
J1.62% ~11.44% KA FEHME R 4. 93% . B 5 &
Hhy 22,50 %0 s RV T 45 O 35 (8 (8. 0200) 5%
B ST T4 R A AR S R (18,09 040)
BN AR B AT T 48 T (RS S RS 5K 1)
MEBRRK BB E T THEAERR 6. 740 ~
16.87% . F Z ¥ K 11. 93%. & % R B H
12,93 %0 AR T 45 R/ k" IR AR b T 45 %R
3.09% ~11.93% ., @+ /N .

BT IR ST T4 48 5 R 50 22,009 ~
32.22%, & T T4 RAES RN 14. 95% ~
207300 B TR M AT THBEER RN
16.00%~ 27. 53%, & F T 4 R AL % RN
11.0920~20. 78 % s AT AR M T T 45 A2 57 R
15, 38%6 ~26. 97, T T4 KA T RN
12.5800~20.49% . BRI 5 . R A% T AS [6 35 47
ZI TR RAER, THREERBRERI N
JEHR > ER > A . ARkE 2 T 46 R AE K R W B A7
A F W B LA R T — S A R .

AR 22 5 T 4 0 188K UL AR b 1 8 o) A o Bl 4

Gy KA TT BRI 5 22 5 T 4 EDBU/IN S WIS 2% 4> 2
By 1) WS A AEDOE 34 5 7R T B BT 2R AR TR 1Y
JLRHANY, 3 FeRFZRATER T4HE
160, 2T 2R THEN 1. 51; FRARARM KIS
TERT4EN 2.03, 2T 25 T4E N 1. 87,
WRTERTHMEN1.18. 2T ERTHMEN
LA A AM AR T 2R T4HN 1.37. 2 T 2R
T4iME N 1. 30, B FARAR T IR E AR M 22 7 T 4
PR Bl A K 1 AR 1 JS 30 SR B 45 5 e A T RN AR
¥,
2.2 FBABRERMHAOZERD T

DN i 13 NS RO £ 17 N AR 3 2
O AR e ST B SR B IS e o B AE A R 4
A - e IS I N 6 R 1 N I 93 )
A5 A 50. 63~103. 11 MPa, -3 76. 44 MPa;$i
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Table 4 Average values and variation sof mechanical properties of 20 E. camaldulensis families

P2 S A/ MPa

ML T T 58 JiE / MPa

i H YU R B/ MPa Modulus of elasticit RS BT8R B/ MPa wsion strength
Item Static bending odutus of elasticity Shear strength -Ompression streng
of bending parallel to grain
1 Mean 76. 44 6 485.02 25. 86 45.67
HHEEdf 93. 00 93. 00 99. 00 100. 00
Frife2: SD 11.26 1476.12 4.72 6.13
JE# Bottom £ /MHE Min. 50. 63 3987.00 11.31 32. 46
i K{H Max. 103. 11 10 270. 00 37. 40 59.33
WREH CV 14.73 22.76 18.26 13.42
SEH{H Mean 76. 62 7 443.48 24.97 47.14
HiJEdf 77.00 77.00 90. 00 99. 00
FrifE2: SD 12. 60 1145.84 5.31 4.83
/M Min. 26.79 5 255.00 11.53 33.38
i Middle part o 5 Moy, 102. 68 10 498. 00 39.32 56. 64
AR ZRCV 16. 44 15.39 21. 25 10. 24
SEH){ Mean 76.01 7 648. 94 23.68 46.51
AHEEdf 70. 00 70. 00 44. 00 82.00
b2 SD 14.74 1010.08 5.18 5.73
R4%B Tip He/MHA Min., 39.19 5 152. 00 12.18 33.39
i KAl Max. 100. 70 9 634.00 38.13 57. 21
BREAE CV 19.39 13.21 21. 89 12.31
- #4{H Mean 76.37 7 132.00 25.11 46.43
HHEE df 240. 00 240. 00 233. 00 281. 00
FrifE2: SD 12.73 1 350. 26 5.08 5.60
% % Families /M Min. 26.79 3987.00 11.31 32. 46
% KAl Max. 103. 11 10 498. 00 39.32 59. 33
R CV 16. 67 18.93 20. 25 12.05

e Fp PR L 5 AR iR (26, 79~102. 68 MPa)

FIAF- M (76, 62 MPa) ¥R T4 T IR & . 5T 45 5
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FESFIMH R 24. 97 Mpa, O TR /DN 5 FUAR T 41 3
K ST e 38 B Y {E Ry 47, 14 MPa, HERET G HS
FAS R K

BT R AR Bt 4 i B2 S W Oy 39. 19~100. 70
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NI4T0 B 58 5 S0 R 8 A S R R 13, 4206 ~
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(P=0.814 3) S HT5Y 58 B (P=0. 438 1) ST
JESRE(P=0.154 6) 22 % A W35 s K & AR AL 28 B
] 025 3 B 25 AN L (P =0. 185 6) , 4125 2 4k i
# (P=0.006 2) I ZHT 5 52 & (P=0. 006 7) Fl i
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Table 5 Variance analysis of wood mechanical properties of 20 E. camaldulensis families
e b7 ¥ MS F P
(EZN S = - = = 44 = - A‘
M. KA ol i KA o i KA ol i
Family Stand part Interaction Family Stand part Interaction Family Stand part Interaction
s e i
*[L%JEEE . 5.622E-5 1. 985E-6 1. 190E-5 5.83 0.21 1.23 <20.000 1 0.814 3 0.185 6
Static bending
Bk St S
Modulus of elasticity 7.515E+6 2.439E+7 4.044E+6 3.35 10. 86 1. 80 <Z0.000 1 <C0.000 1 0. 006 2
of bending
i & Fp B o fiF
IR Hi 0 58 52 0.071 3. 684E-3 8.652E-3 15. 88 0. 83 1.95 <20.000 1 0.438 1 0.006 7
Shear strength
S e e 7 i
Compression strength 250. 19 84.16 217.03 5. 60 1. 88 4.85 < 0.000 1 0.154 6 <20.000 1
parallel to grain
o~ s, N .
2.3 FRIRARF IR 1% R E B AR K1 5 A Br &5 Rk 6 i,
—1 'QL’ J ». P Ay J
XoF 25 e AR A AN [) 40 3 g 2 P o i AT A DG A S
xK6 FRAMMEBHAZERWEXME
Table 6 Correlation of physical and mechanical properties of E. camaldulensis
P o KT T 4% & T 4% & €
JIRTS U o e Air-dried shrinkage ratio Over-dried shrinkage ratio J)i){_?)’(}ﬁ JU‘K[I@;
,lt,ili,k‘ Static ~ Modulus of Qé:if; c Eﬁ,;.
raits bending elasticity of 1 1 [A] R &1 4] G2 ohear ompression
bending Radial Tangential Volume Radial Tangential Volume strength  strength
HUA
Modulus of elasticity of 0.598
bending
1w
ST Radial 0.107 0.231
Air-dried w14 .
shrinkage ra-  Tangential 0097 —0-197" 0.023
tio
LA 0.112 —0.042 0. 640 * * 0.771* *
Volume
1A
f2m 0.172**  0.319* * 0.921% * —0.060 0.511%
ST TH% Radial
Over-dried P gy 0,123 —0.140*  0.816%*  0.508* * —0.114
shrinkage ra- Tangential
ti I
© (e 0.240* 0.098 0.520** 0.622** 0.781* % 0.598* *  0.695* *
Volume
3 g T A
WS4 39 38 B 0.403** 0.221**  —0.066 —0.012 —0.071 —0.024 0.075 0.015
Shear strength
4 ¢ I 3
J”)fl%ﬂ}‘l—‘gif; 0.454 0,487 * 0.287** 0.127* 0,243 * 0,337 * 0,178 * 0.335%* 0.404* *
Compression strength
ML 0.534 0.387* * 0.160* * 0,251 ** 0.264* * 0.296 * * 0,397 % * 0.498* * 0.468* * 0.547% %

Basic density
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M 6 T LU KM B R T (3
] AR 1 R BD T4 KA KA A B (P=>0.05) , fH
S s T R AR m AR D 45 5
SCHLHY T N SCH R 5 A A S MG
(P<<0.01); HLA s PE L B bR 1 SRR T T4 %
AT L AR BD T 45 R A A B3 (P=>0. 05)
A, 5 HAt AR 5 M 2 M 56 (P<<0. 01) s BR T % 1)
STFHRERNETTHE RN T THES
AT TR B aTFHRSmmneT T4
A A A HE A 0 T 4 26 ] ) 8 B
E X P
2.4 FEFRERRAMEWIE N ZERITH

3 X 20 AR KK R AR ) A R I T
P03 M 5748 G0 AT 0, R ) 5 AR I K b i Ak 3 i
25 W ALK T 4R R 22 R R B
%o RREALEAR 50T T 4R AT T 4
R R ER R B E . N TSN 20
AN SR FR B PEIR D o SR BBURE R 5502 o 1 S U o

B0 X AN [F] 5% 2R (8] 0 AR bE A PR R AT 255 LU 3R . 43
X AAERM AR A TERTHE 2 TEST
AAH DA B 4 A Ty 2 da b i AT SRR (A 15 o 22 5%
T4 5 RV BT 5L SR OC OC &R L TSI R SRR R
BOHE AL A R RIB M W 7, dik 7 ap g, sk
JEBE A HE AT 5 MK RA 2007,20016, 20021,
10014 F110079, H K & 2007 By A H 3125 38 5
T4 B 58 BEAE 20 K & v fie ey T g v A
WO SCPT R LR MR AR ERE A XA
20016 MIAMA T 2R T @M T 2% T4E K&
G T AT 25 i B | T A M B I SO e e R {E
R s A& 20021 WUSUHT 59 5if B2 08 0 B A4t
BRI s K B 10014 IS0 87 38 8 IR S0t
JE 8 B v, P O B RN B S M A R A R R
10079 S FES TaHEMET 25 T4 EK . 5
5 L P A I ST S R AR 2 B R R
2007.,20016,20021.10014 F1 10079 A ¥ # P 25 &
RIRLE

RT 0N FREREAMHENRERHESHS

Table 7 Values and order of subject function of 20 E. camaldulensis families

i i OGRS T RN TR R TR
gz vk WEHRIEGRE hl\ﬁflmi? ‘ jigég “Lfﬁlﬁ ioTV%jSTjﬁ i i
Basic density strength bending elastlm‘ty of  Compression t%hrlflkage shrlpkage ratio Mean Ranking
bending strength  ratio difference difference
2007 0.905 1. 000 1. 000 0.911 0. 959 0. 820 0.738 0.905 1
20016 0. 843 0.867 0. 866 0. 845 0. 844 1. 000 1. 000 0. 895 2
20021 0. 882 0.928 0.662 0. 694 0.799 0.843 0. 781 0.799 3
10014 0. 790 0.903 0.652 0. 750 0. 805 0. 846 0.799 0.792 4
10079 0. 805 0.728 0. 755 0.671 0.722 0.925 0. 855 0. 780 5
10033 0.443 0.589 0.501 1. 000 1. 000 0. 820 0.731 0.726 6
1004 0. 889 0.919 0.920 0. 807 0.585 0.497 0.375 0.713 7
20026 0.672 0.473 0. 837 0.637 0.669 0. 586 0.481 0.622 8
10023 0. 809 0.720 0. 604 0. 687 0. 787 0.177 0. 249 0.576 9
2009 0. 630 0.783 0.743 0. 685 0.693 0.277 0.183 0.571 10
10013 0.682 0.770 0. 806 0.638 0. 649 0.288 0.092 0.561 11
10076 1. 000 0.535 0.863 0.776 0.748 0. 000 0. 000 0. 560 12
10046 0. 586 0. 457 0. 445 0. 600 0.273 0.621 0.581 0.509 13
10036 0. 317 0.222 0.598 0.637 0. 480 0.592 0.602 0.492 14
20027 0.374 0. 745 0.511 0.463 0. 400 0.316 0.272 0. 440 15
10080 0.240 0.667 0.424 0.493 0. 465 0.427 0. 342 0.437 16
20028 0.422 0.358 0. 346 0. 280 0.371 0.577 0. 497 0.407 17
20022 0.152 0.498 0.182 0. 383 0.191 0. 750 0. 585 0.392 18
2005 0. 000 0. 244 0. 000 0. 000 0. 315 0. 540 0.476 0.225 19
2008 0. 154 0. 000 0.022 0. 248 0. 000 0. 587 0.542 0.222 20
5w T LR AR S 1] B B AR B R R 32 B S e

HEAA 555 T AR W B 2 o o B A 4 A
Z— KRB AR D K A5 R AR SR T B
T T S AR G A R R 2
B AR B W B g 2 P TR B R AR A R I S

Henb. A BT 20 DR KR R KRR K N
0.344~0.558 g/cm® , ¥J{H H 0. 462 g/cm’, F 1745
SEFRBON 8. 4500 S HUHT BLAE IS Y R R AR B
AR PR IE . RS FE I A S 30 em A
AR B FEAS 3 BE D 0. 490 g/ cm® o AR 2R E I 3
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() 13 AF AR JRF AR M [ B A 25 328 0. 64 g/cm®, AT L)
(L DI i N N N S Ly N N O
LW 45 A IR A AR b He A 85 B AR S 8N L i IR
T E AR B 1 4> Fhr D B T NG, G W O R
AR BE FE A 5 B A6 R FR [B) DA S K ZR A5 ST A AV A8 L[]
18 2 S Pk A A Yk 3 AN [ AR T B A7 ) 28 S A d 5 33
A 205 A AN [) 305 57 A A 1) B A 92 AR X AR

AR R T4 AR M WK e 2 R i
o ZE R B TR A 1) TR B A A N
DA I O P P N = o T e A
T LA [ 0, DT 52 ) AR A B ) i g R R
T 457 3 8/ R b RS 5y A2 T8, ) A {8 e
TR AR A B T4 T R T AR B X R A i R
HAEFEEZ X", AR RMHAM ST (&
] 5% ) ARBD T 45 R A4 T R L % e R RD T
A7 25 SR I 2 R TR L e A R AN [ AL AR
MRS T TR MR 2 T T 48 22 5 A8 i 3
(P=0.05) AHAR ] | 5% 1) ST T 46 28 22 e i B 35
LMY B Y kO, R B R T R R MR
] 5% 1] T 47 26 S 3 5 ) L i R AR R AR T AR R
B ARG I AR T i B R T 4 3R N B AT A
T8 AT 5% ) T4 5 W R . AR R AR T
W AEAR 0] 5 K ) 1 22 5 R UL R AR R B A ] B A
51 33X A BE 55 4 SA A 1) 4t M S L A R A 1
AL 25 W43 R A 5

AR DR AN [] T 48 22 [\ 75 6 K R R
BT TR 2T T 4R E 5 5 3. 082
4.93% 5% 1 ST T4 2 4T T 46 34 (5 5 )
H 493000 7. 14 %% AR T 4 A R KO 4% B]
P B ST 2EFE AR AT B UE L IR A B T 45 8 T o
NG R AR AR T4 AR L L AR CROT
ST T4 % 5 4 A R T 48 R KUY R
Fe VR EAE BRI, AM &S TR E R E R
F AR T 2T B R AR SR Wb T H
AR AR G kR TSR R AR M R T
ZRTYEN 160, 2 T2 THMEN 1. 51, Ul #
AR T4 B v 5 A TE RIE A 5 A ke B i
ARAF 22 5 T2 AE 5 A R K SR W AE i ik 2
H gy B 2 R R AR TE 4

AP 50 B BT S pE B E S T BY 5
T S50 e H 5 3 45 1 2 P o AT B e R M BT A T 1 g
J7 5 SR EE R FIA 1 = B AR5 W2 AR M & BER) Y
BRGE . AR b AR B R P R P
PERST L R PLAS 3R 3 2 i R R 7 7 it o A5 il

147 A de RRE T HT 8 s B e S T R
e BT B AR Rl i R Aef 280 o AR I S04 1 6t 32
8 A 1y S0 BT 1) K 52 ) A B0 B R BE s R
AN FEGUAR SCRE VBEAR BB TR A A AR . O
M (4025 98 B L B 25 S PR R LI 0 T B 5 3 LI
Yo EE 4y 5k 76. 37,7 132.00,25. 11 A1 46. 43
MPa, % 7 (19 % B 2 92 53 ) 9 1 9% (54. 1~ 88. 0
MPa) , T 2 (<7.4 GPa).5 % (>15. IMPa) Fl ll
(44.1~59. 0 MPa)""", 5k #3250 5 (1) o A% AR
A B RE L g 2 48 AR AR/ X AT RE 5 A WF 5 v o A Ak
TAhI A O BT AR W 5T R B BRI ST L
SRIE AN 1T A AR AT A R YA R R BT SR
F i R e 58 B2 2 T e M AR bR S e T 9 AR AR AT AR
o ARIECARE By B2 22 L T o 3D A ke R
o 0 ) B g 2 R SR T RS AR o R Rl A S R R
]\ A 5 4l AR A ] L N AR R SR AR ] 9 A 44 )
B RS AR AR R R 25 500 . AR WA
SR, FE AR (Alnus cremastogyne) .45 ( Ptero-
carya stenoptera)ZE 15 Fi 14 T. B4R F A K. & #
T TR] A B4 0y B ) 2 P o A E W W0 35 22 55 T RR
UV R WL 10 A BAg (Populus nigra) otk &
FR9 AR g 2 W A A W 28 S (HL) BV 5 W
Zest o AT ARk AN W) 58 R IR M g 2 MR
28 SRR 2L A TR AL 1) A BA BT 75 g A 22 S
e 5 (BT B AT Y 5 I SO 5
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PN SR AN EA €L YE TR L (3 WA NS L ¢ S
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