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MY, HAx 3 RIS 15 Bk
1.3 RIEFHE
13.1 REZFEZMNE  BEHRENARSHAE
FCFHERE T 80°C METEE B, W A AGE AL
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filk, IREEHEAT B ARFRI AR AR (V) AR
W (p) =JFE (m) /ERL (V),
1.3.3  Resistograth # #& ¥ % >R ] Resistograph-
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G T , I IR 2 B OB W T Al
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WA EHAE 1.5 mm. HEME: 0.1 mm id AR
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Fig. 1 Amplitude (resistance) curves of P. elliottii wood
measured by Resistograph
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SRR BN 721%, 7.16%. 9.64%. 8.51%,
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5 S0 B 4 9 R 3.65~5.50, 3.53~5.67. 3.25~
6.05. 2.83~5.41 mm, FFAEMIFEIEK L AR
By REERY 2 4%, HI9.14. 9.40. 8.50. 8.52 mm.
KREFRNOL Ay B Ag FFI(EARE], 25028 19.69% .
16.58%. 19.97%. 16.47%, BT ILHE 4y, 1 Ag 1
SERIE AR, 23500 18.13%., 14.57%. 19.00%.
16.91%, HAESF RZEOTH, Kig8. 6. 3. 0ail}
H ARG RO T FEEB Y Ay PAE S R B 43

FEIE 20%, I g AR REGE N 10% DL E, SR
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B AR BNy RIS, SREEFSAL Ry 28 57 R
L 20%, KT Rp AR5 280, R HAR
BRRKTRAFHEKAERS
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ST

KIR 8. 6. 3. 0alIAM p 5 Ay HIHIEFREL
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77 % . FIH Resistograph B Ay TR p B9 L& H: 9]
A5RS04 p=0.00524y +0.4044 (R=0.45, P<
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P <005, df=29). p=0.00984y + 0.3650 (R =
0.50, P<0.01, df=29). p=0.00864y + 03774

(R=0.63, P<0.01, df=29),
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XA [RR AR BRI Ho A p 5 Resistograph
(B Ag AT LIE H, p 5 Ap 4
PR IEMIE, fURIR 8 a Wl ly 16~17 a AR
R 3 a iR 13 a MAHCRECH T, HEADE
FHX (P>0.05), Hrfr, SRiE8a 5l 1. 4. Sa
TR BEARSE (P <001, df=23), 3. 10, 13a
FBEMHLE (P<0.05, df=23); RIE 6 akiip
H14, 16a EREMALE (P<0.05, df=29); X
JI§ 3 a it h 1~5, 8a M EME (P<0.01,
df=29), 6. 7. 9. 10a B EME (P<0.05,
df=29); ARRIGHIMIE N 8. 10~19 a W%
IEASG, HARHHABEME (K3), Tip 5
A ER IR M ) P (BB AH O R B R 2 B 3 i
FIEAG, FE— B LRRE T p A Ay RIEAHR
R

MAORTE, RAE 8. 6. 3. 0a AR HIFA R 4



34 Mol B BF R F35%
R 1 K5 8.6.3.0 a iR SRASAB AL FAM T E AP A& K 4E . Resistograth I E &
Table 1 Measured values of growth cones and Resistograth of different rossing parts and
stem base of P. elliottii for 8, 6,3 and 0 years
KA 4E N N o = o = e — o RH
IR R AR s A RME R AR
ossing fixed . . . . . Coefficient of
Different parts Traits Mean Maximum Minimum Standard deviation L.
number of year /a variation /%
ARG
Eres stz o) 0.53 0.62 0.47 0.05 8.68
G R Ag/”
TR E L /% 19.69  21.94 16.66 1.61 8.18
Rossing parts  Resistograph il {& A/% 19.69  27.31 12.94 4.60 23.36
Resistograph measurement value Rp/mm 4.57 5.50 3.65 0.56 12.25
Ry/mm 4.57 5.69 3.51 0.77 16.85
8
B p
Basic density/(g-cm™) 0.48 0.53 0.42 0.03 7.21
0,
W2 Ag/% 18.13 19.37 15.70 0.85 4.69
Stem base Resistograph W5 A% 1813 24.40 10.18 342 18.86
Resistograph measurement value Rp/mm 5.06 6.56 3.40 0.90 17.79
Ry/mm 5.06 6.57 3.90 0.94 18.58
BAE L p
Basic density/(g-cm™) 0.50 0.55 0.45 0.03 5.95
. - \ 0,
TR E Ag/% 16.58 18.56 12.36 1.36 8.20
Rossing parts  Resistograph il {i A% 1659  25.13 10.19 377 22.72
Resistograph measurement value Rg/mm 4.70 5.67 3.53 0.63 13.40
Ry/mm 4.70 6.72 3.02 1.06 22.55
6
B NY)
Brsiod s eird) 0.48 0.53 0.43 0.03 7.16
Seoe Ag/”
TR /% 14.57 16.65 10.71 1.60 10.98
Stem base Resistograph JII 5 {& A% 14.57 19.09 8.83 3.28 2251
Resistograph measurement value Rg/mm 5.34 7.15 3.47 0.98 18.35
Ry/mm 5.34 6.52 3.26 0.86 16.10
BN Y
Brsiod s eird) 0.56 0.69 0.48 0.06 11.15
G R Ag/”
STAeE /% 19.97 22.46 14.82 1.81 9.06
Rossing parts  Resistograph JIl & (& An/% 19.97 2590 16.40 2.69 13.47
Resistograph measurement value Rg/mm 425 6.05 3.25 0.79 18.59
Ry/mm 4.25 5.69 2.96 0.77 18.12
3
A
Basic density/(g-cm™) 0.55 0.62 0.46 0.05 9.64
0,
T Ag/% 19.00 20.32 14.95 1.26 6.63
Stem base Resistograph 7 A% 1901 26.00 13.47 3.15 16.57
Resistograph measurement value Rg/mm 491 6.69 3.71 0.81 16.50
Ry/mm 4.91 6.38 3.39 0.76 15.48
EAH)
Basic density/(g-cm™) 0.51 0.58 0.46 0.03 6.58
) . 0,
TR Ag/% 16.47 18.25 13.95 1.13 6.86
Rossing parts  Resistograph Il i i A% 1647  23.19 13.03 231 14.03
Resistograph measurement value Rp/mm 4.26 5.41 2.83 0.72 16.90
Ry/mm 4.26 5.34 3.02 0.81 19.01
0
FEAREEp
Becte Cendismam 9) 0.53 0.66 0.47 0.05 8.51
0,
W Ap/% 16.91 19.75 12.62 1.46 8.63
Stem base Resistograph W A5 AM/% 16.91 25.52 10.96 3.51 20.76
Resistograph measurement value Rg/mm 4.73 6.49 2.79 1.00 21.14
Ry/mm 4.73 6.42 3.77 0.82 17.34
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Note: a, b, c and d are the correlation analysis of the basic density(p) and the Mean annual ring amplitude per plant(4y,) after 8, 6, 3 and 0 years of grease

extraction, respectively. and the stem base for 8, 6, 3 and 0 years
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Fig.2 Correlation analysis of basic density(p) and Ay, values of the rossing parts
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Note:

respectively.

A, B, C and D are the correlation analysis of the basic density(p) and the annual mean amplitude of tree ring (4g) in 8, 6, 3 and 0 years of extraction,

B3 FREREERIEMMERZE (p) SEEFERIREHE (Ag) WEXREHY
Fig.3 Correlation coefficient between basic density(p) and annual mean amplitude of tree (Ag) values of P. elliottii with
different years of harvesting
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Note: a, b and c are the comparison between the same part of different years
of fat harvesting; A and B are the comparison between different parts of the

same years of fat harvesting.
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Fig. 4 Effects of different years of fat harvesting on
basic density(p)
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Fig. 5 Effects of different years of fat harvesting on
lignin content
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Effects of Resin-Tapping Year on Wood Properties of
Living Pinus elliottii

WU Hao-ran'?, FAN Yan-ru', NIU Xiao-yun®, LUAN Qi-fu', LI Yan-jie', JIANG Jing-min', JIN Jian-er®

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; 2. College of
Landscape Architecture and Tourism, Hebei Agricultural University, Baoding 071000, Hebei, China; 3. Fuchun Sub-district Branch of
Regional Development and Governance Center, Fuyang District of Hangzhou City, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To study the influnence of resin-tapping duration on the basic density and lignin content of
resin-tapping parts and trunk of Pinus elliottii in order to optimize the genetic improvement and resource utilization
of P. elliottii. [Method] Twenty-years-old P. elliottii trees that have been resin-tapped for 8, 6, 3, and 0 years were
studied using Resistograph technology to measure the relative value of density and width of tree in the resin-tapping
part and the base of the trunk. The wood core was extracted from the same plant by electric growth cone drill and the
sawdust was collected. The basic density of wood was determined by submerged water method and the lignin content
was determined by Reagent test kit. The correlation around basic density, lignin content and the Resistograph was
analyzed. [Result] The correlation coefficients between the basic density of P. elliottii wood and the Resistograph
values after 8, 6, 3 and 0 years of resin-tapping were 0.45, 0.39, 0.50 and 0.63, respectively. The linear regression
equations for predicting the basic density of wood using Resistograph values were established. There was no signific-
ant correlation between lignin content and Resistograph values (P > 0.05). The base density of the tree trunk of P. el-
liottii after 3 years of resin-tapping was significantly higher than that after 0, 6 and 8 years of resin-tapping, and the
base density of the tree trunk after 6 and 8 years of resin-tapping was significantly lower than that of the tree trunk
without resin-tapping, but there was no significant difference between the base density of the tree trunk after 6 and 8
years of resin-tapping. The basic density of P. elliottii after 3 years of resin-tapping was significantly higher than that
after 0 and 6 years of resin-tapping, but there was no difference with that after 8 years of resin-tapping. There was no
significant difference among the basic density after 0, 6 and 8 years of resin-tapping. The analysis results of lignin
content showed that the lignin content in the base of the tree trunk was lower than that after 0, 3 and 8 years of resin-
tapping, and there was no significant difference in the rest, but the lignin content in the base of the tree trunk was
lower after 6 years of resin-tapping than that after the other three durations. [Conclusion] Resistograph determina-
tion is suitable for predicting the basic density of P. elliottii after resin-tapping, but not for lignin content. To a cer-
tain extent, the basic density of P. elliottii at the base and site of tree trunk will increase in initial and then decrease,
and the lignin content at the site of tree trunk will decrease in initial and then increase, but shows no effect on the
lignin content at the base of tree trunk. When the resin is harvested over a certain years, the basic density of the resin-
tapping part will be higher than that of the base of tree trunk, but the lignin content of the two parts is not affected.
Keywords: Pinus elliottii; resin-tapping; Resistograph; basic density; lignin content
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