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Kb A THEBHALERNEME LR, “HEFBF(P<0.05). P AMEE £ TN TR
B2E . EH AR THE ATRE AT HEEEU RS REREL SEKT 5.5%.11.1%.9.2%
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Physicomechanical properties of plantation poplar wood under different eco-environments. ZHA Chaosheng,
WANG Jianan, FANG Yu, LIU Shengquan( College of Forestry and Gardening, Anhui Agricultural Universi-
ty, Hefei 230036, China).-Chin.J.Appl . Ecol .,2005,16(11):2012~2018.

The measurement of the physicomechanical properties of 9 plantation poplar 1-69( Populus deltoides CV.1-69/
55)woods under fertilization and seasonal flooding showed that compared with no fertilization, fertilization in-

creased the ring width, static modulus of elasticity, and compressive strength parallel to the grain by 0.99% (P >
0.05),2.73% (P<0.05)and 1.06% ( P < 0.05), while decreased the air-dry radial, tangential, volumetric
shrinkage, oven-dry radial, tangential, volumetric shrinkage, basic density, MOR, and dynamic modulus of elastici-
tyby4.2%,7.7%,6.6%,15.6%,6.3%,11.1%,2%,1.79% and 8.13 %, respectively. Seasonal flooding de-
creased the basic density, ajr-dry radial, tangential, volumetric shrinkage, oven-dry radial, tangential, volumetric
shrinkage, MOR, MOE, and compressive strength parallel to the grain by 5.5%, 11.1%, 9.2%, 9.6%,
16.7%,10.9%,8.5%,24.29%,18.18% and 16.81 %, respectively, in comparing with non-flooding.

Key words Fertilization, Seasonal flooding, Poplar I-69, Physicomechanical properties, Wood variation.
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Table 1 Outdoors records of samples of plantation poplar

Hme AERXH i MEHE WE KT
Number Treatment Age DBH Height  Branch height
(yr) (cm) (m) (m)
6901  KI120+T 12 24.5 14.5 7.8
6902 12 24.6 15.0 8.2
6903 12 23.5 13.5 6.4
6904  KIEHE 12 24.1 14.0 7.2
6905  Unfertilization 12 23.9 13.8 6.7
6906 12 23.7 14.2 7.5
6907 12 23.4 12.6 6.2
6908  #7K Flooding 12 21.9 11.2 5.8
6909 12 22.1 13.0 6.5

K120: 7B 120 kg>hm ™2 Means 120 kg K fertilizers per hm?; T: (B + BEAR)
600 kg-hm ™% Means 600 kg nitrogen fertilizer and phosphate fertilizer per hm?;
FHEREN 2003 4 12 A, 0 W08, TN+ BRSPS, T4
B8 1800~2 500 h, FHRE 15.4~16.6 T, EHKE 1 041 mm, LA
220~240 d The time of sample collection was in December, 2003 ; geological type
is lake beach;soil type is sticky and of middle organism; the year average sunlight is
1 800~2 500 h;the year average temperature is 15.4 ~16.6 C ; the year precipi-
tation is 1 041 mmjthe frostless seasons is 220~240 d.
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Table 2 Wood properties of poplar in different fertilizations
6 BE b FE & AB Fertilized FHEAE Unfertilized s
Fertilization T HE 1 L'AJ}HQ{E
6901 6902 6903 Avesage 6904 6905 6906 Average verage
ERRE Annual ring width(mm)  11.4 10.8 8.8 10.2 10.3 9.2 11.0 10.1 10.1
EREE CV(%) 51.95 56.33 49.59 52.87 38.61 42.39 30.83 36.89 45.31
HEAFEE Basic density(g-cm %) 0.38 0.38 0.38 0.38 0.39 0.38 0.39 0.39 0.38
FTREH CV(%) 11.0 18.7 8.7 13.3 9.1 11.3 10.2 10.0 11.9
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Fig.1 Radial variation of annual ring width in different fertilization.
1. HEAE Fertilizer; T . R MEAE Unfertilizer. T [& The same below.
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Fig.2 Radial variation of density in different fertilizations.
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Fig.3 Longitude variation of density in different fertilizations.
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Table 3 Comparison of wood shrinkage in different fertilizations
WEmE M HE g BKRE B/ME TRAN PRHEDR 2
Item Fertilization Number  Average Maximum Minimum CV(%) Standard deviation
2T TEH% (3 F 41 3.88 5.97 3.03 16.0 0.62
Shrinkage in Radial UF 33 4.05 7.35 3.00 24.2 0.98
oven-dry( %) it Total 74 3.94 7.35 3.00 20.3 0.80
7z 18] F 41 7.67 8.99 3.20 14.3 1.10
Tangential UF 33 8.33 11.15 4.69 13.1 1.09
Bt Total 74 7.96 11.15 3.20 14.2 1.13
L35 F 41 11.52 12.97 6.89 9.8 1.13
Volumetric UF 33 12.34 14.49 10.01 8.3 1.02
it Total 74 11.88 14.49 6.89 9.6 1.14
KT TaHEE 230! F 41 1.89 3.97 0.64 27.5 0.52
Shrinkage in Radial UF 33 2.24 4.65 1.56 32.6 0.73
air-dry( % ) Bt Total 74 2.03 4.65 0.64 32.5 0.66
el F 41 4.88 6.10 2.83 19.3 0.94
Tangential UF 33 5.21 7.53 1.40 22.6 1.18
Bt Total 74 5.02 7.53 1.40 20.9 1.05
L35 F 41 7.35 12.11 3.61 24.5 1.8
Volumetric UF 33 8.27 14.5 3.11 27.3 2.26
&1t Total 74 7.74 14.5 2.18 26.7 2.07
F: M Fertilization; UF: 3R /i fE Unfertilization. T[] The same bellow.
x4 AT 169 HRMEBNFEMER
Table 4 Wood mechanical properties of poplar
e e HH H ¥E BKHE F/ME FRUER 2 TREAY
Item Fertilization Number Average Maximum Minimum  Standard deviation CV(%)
HE®RE F 41 74.83 90.61 49.92 9.42 12.6
Modulus of rupture(MPa) UF 33 76.19 94,80 61.67 8.61 11.3
K3t total 74 75.44 94.80 49.92 9.03 12.0
BERERERE F 41 6666.73 10 812.03 3884.12 1 580.07 23.7
Static modulus of elasticity( MPa) UF 33 6646.90 9 382.96 4 377.99 1244.32 18.7
it Total 74 6 657.89 10 812.03 . 3 884.12 1 430.67 21.5
MR ERLEE F 82  9761.12 1313.55 6449 .56 1647.76 16.9
Dynamic modulus of elasticity(MPa) UF 50 10625.12 12779.10 7 927.79 981.5 9.2
K1t total 132 10 088.39 13 135.53 6 449.56 1 488.67 14.8
IR SR B F 20 42.31 49.62 36.41 3.63 8.6
Compressive strength parallel to the grain(MPa) UF 10 41.86 46.38 36.08 3.18 7.6
BT toral 30 42.16 49.62 36.08 3.43 8.1

ERERE KRN 2012 T The temperature is 20 +2°C ; ER EMITWE X 65% + 5% The humidity is 65% 5% .

R 3T A¥ERSEEHFERKSHHECHE, 7K
THRESTFENETHEER ST ENHEEESR
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FHEE K BRI EAKAL X 1-69 HARM P HE S
VR R K. FEST (R 7)RH, TR
I, NBRHETTFHEE0.05 KFFERREE,
HPHeTTFHE EAEE HEEE EH
PR B RIRSHIETE 0.001 K PFTERBE.
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Table 5 Relationship between the density and the mechanical properties

of poplar

libS33 BEAAT RRIERET W + KL

Relationship Fertilized Unfertilized Total
BAR HXER HAR MERR BAN XA
Number Correlation  Number Correlation  Number Correlation

coefficient coefficient coefficient

WERESER 3B o0.6mT 3B 04977 66 059"

MOR/ density

HERERRSEE B ourr B 016 6 0.38"

MOE/ density

BERERESEE 17 040"t 0 0577t 27 0457

Compressive strength

parallel to the

grain/density

* P<0.05; * * P<0.01.
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Table 6 Main physico-mechanical properties of poplar in flooding and drying condition
YRR RiEK K MBS R FigK &K
Physico-mechanical properties Drying Flooding Physico-mechanical properties Drying Flooding
2T FHE 1A Radial 4.049 557 3.600 056 HFEE Basic density(grem™?) 0.389 596  0.368 169
Shrinkage in 5% 4] Tangential 8.331 906  7.565 371 MOR Modulus of rupture( MPa) 76.194 49  57.686 85
oven-dry(% ) & F Volumetric 12.341 46  11.156 68 MOE Modulus of elasticity( MPa) 8.255086  6.754 311
s B 217 Radial 2.237 028  1.863 444 B 3B 41.85525  34.819 38
Shrinkage in 5% [ Tangential 5.206 955  4.639 397 Compressive strength parallel
air-dry (%) & Volumetric 8.087 753  7.400 294 to the Tangential grarin(MPa)
%7 AAEBREAEHT 169 HEEMRHFMERNTEM R
Table 7 Variance analysis of main physico-mechanical properties of poplar in flooding and drying condition
W R ERE Ss BHE MS F F R &
Physico-mechanical properties Source df F crit
T THERR B1a #[A] Inter-group 3.333 841 1 3.333 841 3.869 452 3.990 92
Shrinkage in Radial AN Intra-group  55.14 109 64 0.86 158
oven-dry( %) EAD] 4[] Inter-group 9.695 012 1 9.695 012 9.018 768" * 7.048 243
Tangential ZH14 Intra-group  68.798 84 64 1.074 982
jzx 2} #A 8] Inter-group  23.161 13 1 23.161 13 < 24.267 63" 11.896 19
Volumetric A Intra-group 61.081 87 64 0.954 404 -
KFFHEER A0 A Inter-group 2.302 818 1 2.302 818 5.135 629" 3.990 92
Shrinkage in Radial A Intra-group 28.697 63 64 0.448 4
air-dry( %) 5% 14] 48 [H] Inter-group 5.315016 1 5.315016 4.256 156" 3.990 92
Tangential A Intra-group  79.922 13 64 1.248 783
izl #A 8] Inter-group 7.797 899 1 7.797 899 5.910 333" 3.990 92
Volumetric A Intra-group  84.439 49 64 1.319 367
BREE £H 7] Inter-group 0.007 576 1 0.007 576 20.571 24 * 11.896 19
Basic density(g*em™3) # A Intra-group 0.023 57 64 0.000 368
MOR 48 [8) Inter-group 5651.791 1 5651.791 96.903 28* * * 11.896 19
Modulus of rupture( MPa) A Intra-group 3732.739 64 58.324 05
MOE #A 18] Inter-group 37.163 35 1 37.163 35 13.923 87" " 11.896 19
Modulus of elasticity( MPa) AW Intra-group 170.818 5 64 2,669 04
WL ESRE Compressive 48[ Inter-group 247.517 2 1 247.517 2 28.934 67" * 15.379 56
strength parallel to the grarin(MPa) ZH 4 Intra-group 153.978 3 18 8.554 347

* P<0.5; % * P<0.01; » *» » P<0,001.
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Table 8 Correlations between mechanical properties and basic density of
wood

FEBER N BEFRE R
Mechanical properties Regression equations

MOR 32 y=7.2292x +83.0540 0.5721"
Modulus of rupture{ MPa) RN y=3.8034x +62.8802 0.4611"
MOE R y=0.7873x+7.9872 0.7642*
Modulus of elasticity{ MPa) 2 y=0.6817x +6.5352 0.6775"
MR E Compressive strength R y=3.2645r +40.7950 0.5348"
parallel to the grarin(MPa) 3 y=2.8738x+33.9313 0.4336"

* FREIHEE Senificant regression,
3.3 PSR ATMRERN TN

A R—IH R AR B BRI R HE
VB, B B BRE 110 A BT AR 4R A A BRI,
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Table 9 Grade of wood quality and evaluation

JLAX S AR E A L ReHF, EREEEARM B
R VIRIE AR R R 1A 5 3R 2
S EE, ACUARMERE FUEBRE JIE R
RS0 5 B S A 0 e FE -5 R i AE #1461 B 69
A BT, T AR SRR EFRD 73]

B 9 AT, PIAAM (RAES RIEAE, BKS
KRB W ETHEREAR LR TFFERT, 24
JHE A AL 2 B WK S X AR B ) A B T IRE
U BRI S0 SR B A R, (R W
ABHEERE RISy, 3 B F15 58 B H A b i FE &b 38
KT FE S B B B0 I ACHE ) AR 58 BE 46 47
(¥ £ BETA 5 , I IS Acb 38 7E R A 9 [R] B, X B 7 AR Y
R R RN IR T DL 2R R A R AR 7K X AR A
ket ecandiop 2N SR A N NGk =
WA S{E A AR 6 £ 7 T8 B P

I H Item 2% %l Rank
HEEEE P % % G " EHE
Basic density Very light Light Middle Heavy Very heavy
<0.35 0.351~0.550"/**/*** 0.5511~0.750 0.751~0.950 >0.950
PLE R (MPa) B ik G =] =)
Modulus of rupture Very low Low Middle High Very high
<50 50~80*/**/* 81~120 121~170 >170
P L BRI (GPa) HAK £iis H =1 =1
Modulus of elasticity Very low Low Middle High Very high
AR 9.1~11.8 11.9~14.7 14.8~18.6 >18.7
NEST L FE 38 BE (MPa) K 5 H =] b1
Compressive strength Very low Low Middle High Very high
parallel to the grarin <24.5 24.6~34.3 34.4~54.9°/* "/ 55,.0~82.4 >82.4

FIKE R 12% Moisture=12% ;3 * / * » / » » » SFBHCEREAE AR MEAE TEK 3 F &3 1 EEREFEAIR T The rank of the physical and

mechanical properties.
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