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FE . SNTAE Y B4 AZ Taxus wallichiana var. mairei FARMRAM (FHE 200 2) 5 A THAS (5 10
a) WBEE . Toatk. WAkbE . DUEtE . @EEAULSAA ST E 50T S2REBH, M A KRS AT
MRAMTE S IKEE A 12%IH S T E5 4> 514 0.656 g-em™ F1 0.654 g-cm™, ZT85EE43 5124 0.599 g-cm™ F 0.586
grem”, RIRMRAM BN T ATAR, HEFERARBEE (P>0.05) 5 REMAN THRAMBS TR TR
53 A 4.805%H1 4.837%, RIRMAM B RSITRE ML T ATAR, HEBEERARE (P>0.05) ; RAMAM
AN THAR N T ZEEAHATURICR S HIH 3.945%H1 3.279%, RMAMEN THAMEAIFIEEHE; K
SRIRAMS 5 N TARAI BOHTZS R EE 43514 97.36 MPa Fl 63.41 MPa, H25 3R E 43514 9 292.02 MPa Fll 4 489.57
MPa, FRARMAM PSRN THAM S, XGRS ZZIEERA S RARMAR iH | A2 AL A
FES 7 3 044 N 2516 Nl 2 806 N, AHAL T N TARARMS, PIEARMAEEERET, Sl . 5% 1 6EEEILL RIRANS
WA, SRR AR AR I 2R s RIRMRAT AR | LREF 4 SRR IO & 243k 27.02% . 75.33%
H1 8.88%, HAFALFREER A TAHAM & S POKIEEY) 555855 4.84% . 8.36%F10.29%, DA HA
WK, HESNEIAYMEY 5T S BT IR . DL RS, LR a2 A TARn]
DIAS B 5 R AR BAR S AT, HN TARAM = 87 A et
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Wood Physical and Chemical Properties of Natural and Planted Taxus wallichina var.
mairei Forest in Wuyi County of Zhejiang Province
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(1. Zhejiang Academy of Forestry, Hangzhou 310023, China; 2. Zhejiang A & F University, Hangzhou 311300, China;

3. Wuyi Forestry Bureau of Zhejiang, Wuyi 321200, China )

Abstract: Determinations were implemented on density, shrinkage, swelling, bending strength, modulus of elasticity, hardness and chemical
composition of natural (200-year) and planted (10-year) Taxus wallichiana var. mairei wood from Wuyi county of Zhejiang province. The results
showed that under wood moisture content of 12%, the air-dried densities of natural forest and plantation wood were 0.656 g/cm® and 0.654 g/cm®, and
the oven-dried densities were 0.599 g/cm® and 0.586 g/cm’, without significant difference (P > 0.05). The wood shrinkage of natural and planted
forest was 4.805% and 4.837%. The wood dimensional stability of natural forest was slightly better than that of planted forest, but the difference was

not significant (P > 0.05). The swelling of wood from natural and planted forest was 3.945% and 3.279%. The bending strength of natural and planted
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forest was 97.36 MPa and 63.41 MPa, the modulus of elasticity was 9 292.02 MPa and 4 489.57 MPa, with significant difference. The reason was
perhaps related to the tree age. The wood end surface, radial and tangential hardness of natural forest was 3 044 N, 2 516 N and 2 806 N, and was
significant higher that of plantation, except radial hardness, perhaps it caused by age. The contents of lignin, holocellulose and pentose in natural
forest wood were 27.02%, 75.33% and 8.88%, because that the lignification degree of natural forest wood is higher than that of plantation. The
contents of cold and hot water extractives and ash were 4.84%, 8.36% and 0.29%, higher than that in plantation wood because of the organic extracts
and inorganic minerals.

Key words: Taxus wallichiana var. mairei; plantation; natural forest; physical and chemical properties; chemical composition
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R . AR GEEENN 17 M8 (K) AEK. HAMSEE, 400, @k, ot i)
iy, RS AR P B AR ZES H R EEARR . FAE 2002 4, ERCAHA
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TRI R 7 2L AZ RN th e sl BRI S ma st . AR R A LRIER, REE
R TTLLEARZ, AR H 33 cm, BHEZIR 200 a. RGBTSR N TARAM, EH TR HREZ
B— NIRRT B EHIRE, AP R 15 em, #8410 a,

1.2 7&

IRAEEAM AR SR 1.2 m A4k, K 1 m 8RB, SMWTEHER, @K REGRUITIRE . BUE T3
B R bR (R R R TE ) GB 1927—2009B 03 E - T . ARMFEARRE | KT EEM4A T35 )
Tt E F FE—EE, RSE4 20 mm x 20 mm x 20 mm, 3% 32 4>, J@AKRMER KN @ H 55—, RS
., FFEEA 324

AT RE TR B2 K P € #2 GB/T 1933—2009"! . GB/T1934.1—2009!"'Fil GB/T 1934.2—2009!" k47,
Hep, g H PL303 B FRFHRE, RS 0.001 g, RBHHEKZCRE . P40z GB 1932—1991M 1 H:
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F1 GB 1941—2009" W€ . BOKMF AT 1 000 g, LWt RRIEIfHE I H 40 ~ 60 B AW F FAL2ER 02047
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—199412%1 GB/T 2677.9—199421 GB/T 2677.10— 19952143 51l %€ A 53 A HOKHHRY  AEREMEEY . 1% NaOH
MYy, BANAEARIER . 2000 . SRSl &', FATIK 3 K.
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B 4°.min™, FHEAEERAESITE . LO/MEERERN (FTIR ) 4347 R RIRALAR R R R hIRE, A B A e
AMETEAGIATLL MG E . SR X SHEOGHTRERE (XPS) AR F R T AL ERE . MRS 3=
TR SR Alk. (1486.6eV ) SRR, THaER 250 W, T54LiIE 285 eV MbrEbniE, AREEZSE AT 107Pa;
JEA I ) R AL BETE Advantage 80 EEAT, Z0U%E%EAE XPS peak #01F EEAT, Sia i pra %S
A Origin &5H7 .

2 GRG0

21 LASHAMYIENFEMR

211 AMEESN R8T AR A e S B S/l 8 R R L A B v i i o R
2P 3 LB G R RME N TR B AR E B4t 4R W% 1. B 1 a5, R HEE
T GAZ R G N TRAMAE SR E A 12% 0 T3 BE 0514 0.656 g-em™ Fll 0.654 g-cm”™, 4T3 43 5]
770.599 g-cm” Fl1 0.586 g-cm”, JRPEZEEAST (0.56 ~0.75 g-em™ ) PO 25 M « GIAE R, X
BRFAGERIMRAM N THRAM ST EEERARE (P>0.05) , (HLTHERBRMAM LN TAREE
WKL 2.2%. HE 1 BOTFEH, SHRERRREFEARNT 5%, KRR T 5E. R
LGHAM TR RT3 YR T N TR TGN, (HFERS iR, RIHAIEH 10 4542 N TAK
FA T LLIAZ A I8 B 5 3 AR 3 BE A Rt

F1 EAUIHRRRS ATHAMEE

Table 1 Density of T. wallichiana var. mairei wood from plantation and natural forest

R H STEE (g-em™) HTHEE (g-em™) FARFEE (g-cm™)
FEIE 0.656 0.599 0.570
ES ) b 0.028 0.022 0.022
AR R % 4319 4.670 4.898
FIOME 0.654 0.586 0.557
AL i 0.031 0.026 0.025
A5 RHUY% 3.761 3.422 3.537

212 ARMTFEMELN WL 2 v, BT GARIRMAI RN TARARAE SRR R 12%0F, HAABRSK T
R HN 4.805%F1 4.837%, XIS T TR HN 2.555%M1 2.754%, RIS T FHRSHIHR 1.770%FH
2.159%. RXEEFLGHEAMPIBERI T FER ., 2T FER. RS T PEREIR, RHMAE
A B REE, RS RRE tERF . o, REMAM I FAEPERS TR T N TARAKTY, LR A AT R
SRMRAHT B T, TN TR BLESHS . X RARMAN N TARAM TR 2 2 B8 « IR, MEHz
HERAREE (P>0.05) . AEFFIHTFFEHRIEAERREIIRT 15%, MRESEAEREK; B0 T4%
A SEELIN B, X SAMBRERNLE . TR RRE R,
F2 BAUENEAMSATHAMS T FHE

Table 2 Shrinkage of air-dried wood from plantation and natural T. wallichiana var. mairei forest

R H BT TR % T TR % PRV T T %
FHEE 1.770 2.555 4.805
ES ) FrifE3% 0.539 0.541 0.812
A5 5 R HUY% 30.443 21.169 16.904
FHE 2.159 2.754 4837
ATA bR 0.619 0.692 1117
A5 5 R HUY% 28.654 25.125 23.087

213 AAMIERKHEST HIFR 3 AT, BTALEA R A TR VT RESENR AR A B AR
BRIy 3.945%M 3.279% . BT LLGAZRIRMAM BN TARANHEAAFAE I ., D Al GE b 3 SRR A
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WS 200 2, AkERER, HAERESMRAE . XERAMRFIN THAMHEIIER ZE 5 B2 «RRIRR, P2
Z5A (P<0.05) o MR 3EIER, SPRRIENASRRERT 25%, MIRETEERER, HNTTHE]
AR AR BOL I AR R, XG5 PARRI AR &

£3 MHLIHRRKS ATHAMERE

Table 3 Wood swelling of T. wallichiana var. mairei from plantation and natural forest

R H AR AR /% SZI KRR /% BRI %
FIHE 1.320 2.471 3.945
ES ) bt 0.383 0.677 0.928
AR RE% 29.046 27.415 23.529
FIME 1.119 1.569 3.279
AT AR FrifEzE 0.444 0.503 0.830
A5 R HUY% 39.728 32.039 25.324

214 AMHEBE o EHEREEMN  HE 4 080, RYEFEHTLEAZRRHAN 5N TR PS5
JE53 34 97.36 MPa il 63.41 MPa, HUASsMALE 53724 9 292.02 MPa Fll 4 489.57 MPa., F§ 7 2L GAZKARMANS
HIPUE SRR TR BB, ISR A2 0 3R s ) AR MRS O B3, DTS PR RE L) i 4 7 WA i
Pedh, EPUE PR E S, RS R B T G AL KRR BN AR AT B 2, BRI RS
RIS A%

F4 EHUEHRARRS ATHAMRE Y

Table 4 Bending strength and modulus of elasticity in bending wood of 7. wallichiana var. mairei from plantation and natural forest

IR H YU 9k EE/MPa YU E/MPa
FIMH 97.36 9292.02
FARK NI 6.96 1044.35
A 2% 7.15 11.24
IMH 63.41 4489.57
A TAHK FrifE3% 5.93 409.66
A 2% 9.35 9.12

2,15 AMBEESN WS ATAL, RSCE R GAS KM v . AR AISZ A EE 5> 500h 3 044 N, 2516
N F12 806 N, i i 43 B AR i Ag BEFIZ TR AR BEAY 1.21 AR 1.08 4% . A TAKARI SRR . A7 RIS Th A EE 45
A2 622 N, 2 535 NFI 2 335 N, ity (AT 3 43S0l R A T A B AL TR FEE AR 1.03 A5 112 . X TRME 4
PRoRisE, B RIS LU I AR R AR T A T R R T, AR ST IESE T X — 8. BT LA R A AL
NTMAM T ELS SRR, PIEARR R Imth . 5% R AR R ARMRAAT I S A s, 3 IR o N TR
KA SBOIEHT , T FIRARAN 8 A

®5 BEALEMRANS AIMRAMIER

Table 5 Hardness of T. wallichiana var. mairei wood from plantation and natural forest

R EH i T T /N A HiRE RE/N CAMCIENN
FIOME 3044 2516 2 806
ES 0 PrifzE 289 187 214
A5 R HUY% 951 7.44 7.64
FEIE 2622 2535 2335
AT brifE 504 266 137
AR SR Y% 19.21 10.49 5.86

22 LAEREAMLFEMNR

221 ALFRSEEMN AR E B EHESE N E AR A E SR . AP R LS A AR
RIFTE . LRAFYEZE, BRI, My, Koy SETRFUHSSEHT TINK, 42R%E 6. £ 6 WTEH,

FA T LGRS RN TR ) FEAE R S BAAEER, FTAGAERAMAN TR PR RS &
435K 27.02%F1 26.25%, BEIBES 4S54 8.88%H1 12.65%, LHeFHEZE B3 A 75.33%H1 77.85%., HRIR
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MBI GAAMA, NIRRT SRR R SERRE . G4 SRR, RS RMIK, XEh
FNIHARMERIRAAS A AR AR

*6 BEHLEMRAKRSEAIRAMEZEZLZEMS

Table 6 Chemical constituents of T. wallichiana var. mairei wood from plantation and natural forest

FESH AR ARIiE/% e avis TEEHE Y%
FERHR 27.02 75.33 8.88
NTAR 26.25 77.85 12.65

HIZE 7 AR, BT GAZRRMAM BREH e . Pokiisey . 1Kk . 1% a8 S a5
ERENTHAM E S . ZORRHNIR)E, BT EAZ RN IR AR B AR, 2R T3
A T 2A A ORI AL &, TEMERE R P REE N Bl s R B AR REAIRET S . BTG
AR IS EEERIRMAR IS (A5, T ATVERSRIRARASINGE 22 . Ao oM AR A PRI LR RE , ARS8
H R J7 LA RARMRAN TARAM K 53 B 5 2 0.29%F1 0.24% , N TARAM A5 & BART R/, X5
HAREH R ARAR, AR P RE SR T A K

R7 BRUESRARSEAIRAVHRREYS RO EE

Table 7 Extract and ash content in T. wallichiana var. mairei wood from plantation and natural forest

FES AR IR/ % BRI/ % FUKHIEY/% S/ % RS %%
FARMR 10.64 4.84 8.36 11.86 0.29
AT AR 7.45 4.19 6.45 8.28 0.24

H15 8 BT, B 4L GAZ RARMAN TAAAN A 7 Fhgx @ e & & i REVMOITF A K > Ca> Mg
>Mn>Fe>Zn>Cu, HIMWIL, MAAGEAMEAFEN KM Ca; Zn MEERAR, Cu B8R, EXAR
PN TARAB ) &2 900 3.96 ng-g' M12.24 pg-g'. Hh, EFAGHRRMASH K, Ca, Mg, Fe,
Cu X 5 FPOCEH) & 24 N TR S 1 Zn Al Mn 31X 2 FRoeZa0 &8 N TARAM SRR AS i 55 o
BTG AM h R e F W & & LA EEZE R, WA R A G A AR I TR S5

®8 BMAUEMAAMEAIMNAMEESE

Table 8 Metal content in T. wallichiana var. mairei wood from plantation and natural forest

FESh AR K/ (pg-g') Fe/ (pg-g')  Zn/ (pg-g') Mo/ (pg-g') Cu (pg-g') Mg/ (pg-g') Ca/ (pg-g')
FARBK 709.43 25.30 11.20 44.74 3.96 196.31 380.51
ANTAHR 645.73 22.68 18.55 135.83 2.24 182.72 322.73

222 aHKIESAT 1WA RARGY 25 L 100
(a) FINTAK (b) RAMEVZLAMERERE . HEH 90
AR, FARMRART RN TARAT LA s 501
70 4
fiEWGEREAL. #E 1699 cm™ | 786 cm™ . 740 cm™ | 690 < ol
o’ ZEARYY EATFFIERSE, HACRIUARIE L 5 so
W5, R TR T AN ¥ 401
FEME OIS, SHMBLE R s
Sy, WRIESRIE AR S S RA R 16
2.2.3 X_Eﬂ»éi,ﬁf%éj\*ﬁ— X Ej‘%?%fﬁﬂ‘ﬂﬁﬁﬂ:ﬁﬁ% 0 ¥ T T T T T T T T T T T
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M/ em!

AR Ca) FLNTAR (b ) AR X SHEATH AT

HHIEIRT N, FERS T AL A2 RPN TARARAT )
FiStE PR T LUE RO SRR, FE2 0= 15.7° |
20=223° Fll 20= 348 =AM TS

B 1 s@rhas AR AMFA TR LI LR
Figure 1 FTIR diagram of Taxus chinensis var. mairei wood from plantation and

natural forest
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FITIRRTENE . F T LU GAZ RIRMABT BN TR BOFAE AT S5t B S 5, i HRE A £ GAZ AR Y
W, HZSRXHRA S S BIBRP R, WETZHP S AT . 25 iniing, RE T G2 AR
HZRLT YR & BARIHE & BRI TAREAR, X 5H X AR 4 R —2.

— 240 000 ar
LA a TR 220 000 a % PR
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Figure 2 XRD diagram of Taxus chinensis var. mairei wood from Figure 3 XPS diagram of Taxus chinensis var. mairei wood from

plantation(a) and natural forest(b) plantation (a) and natural forest (b)

224 XHEAGTFREIVT  FHHTLEAZRABEG N THABTH) XPS I XPS JHRZRILE 3 1% 9. At
WrePdER | ORI CRLPER . R IEAS L. C O HohEE, Hip CHI O Hynlilid XPS 434, 45&1E
3 FIFE 9 WIS, B GAZ RN E N IHAR FZHEAH C. O AN =Fpoes, BN B, e
LGN THAM PRINE] Ca TCR, TERRMAM 3 HBL Ca 2p Woliild; TERTRTTRATH, RIRMET ST
LLGAAM P Ca S RENTAHAHRE, XATRESRMEENT Ca BRI A SIAR . RN E
THELGAARMEEMERRIL (O/C) A—EZER, RAMAMERL (0.15) HATHAR (0.23) 2K, KR

AR F B, XSG RIRPABIAE K . AP TA AR S A%
£9 FHLIHRRINS ATHAM XPS Mif R

Table 9 XPS test on T. wallichiana var. mairei wood from plantation and natural forest

B4R IEf/eV W /cps HETE eV iR/ (cps-eV) AL THBY (cps-eV) JEFE 5%
Cls 282.30 36217.93 1.88 87 843.15 1229.80 85.25
PR
N s 397.12 459.74 0.37 2574.83 23.22 1.61
O ls 530.30 12 927.20 2.10 32707.30 189.50 13.14
Cls 282.45 20 284.55 2.53 62 946.37 881.33 75.63
Ca?2 345.27 923.07 1.78 4965.24 12.13 1.04
AT P
N 1s 397.39 2 030.78 2.30 7 184.79 64.81 5.56
Ols 530.08 10 715.73 3.07 35734.88 207.01 17.76
3 w5t
31 it

7T G RIRMAM S T3 E L T2 43998 0.656 g-ecm™ 1 0.599 g-cm™, A THARAKRBYS T 258
LT B34 0.654 g-ecm™ F1 0.586 g-ecm™, FAF A GRS THRE . ST BEARARSEHRTAT
M, N THAARB BEEERIRIYE), AR P E TG N THRAM B RA IRR G, BFE— 5T o A
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o NTARAB RS2 E PR E T RRMAM N . B 2L GAZI ST T4 5 Rl R 7 B 7 ) B Rk 22
A, Hp R S PR A R R BEGZI R AR R AR S EEZ AR 1A B R K,

BT AL GAZ RO bl . A= RIRIZ EAE 57000 3 044 N, 2 516 N 1 2 806 N, A TAHRARA A i IHl |
FETAFGLEIERE S )4 2 622 N, 2 535 N H1 2 335 N “FORMFBAR I EET ; il . 5% TRIAS B3R RARMROR
PSR i . DU i BRI A R v, BT A R R DU ik B 5P A 5 i v A
THAN, HIFERSREH (2002) FIATH (10a) WEIZESA R,

N TARAKE i) R ERME . LFAER AR R & B IME & TR N TARKR A RIRMAN T, it At
EBERIMARMNEZS , I TPEREHEE T T RIRMARM . T 7 AL GAZ RIRMRAN TR h & B e i) & B A4
[ H & &R/ MERFAHIE, K. Ca, Mg, Fe, CuiX 5 Pt & BAER 7 4L BAZ FKARMAN A E N TARAH T
BIES, 17 Zn Al Mn 53X 2 FIOCER & EEAN TR R RAS 8 ; TSR cERSEER,
T GAZ RN TARAAT A R . LM . X AT8HoiT . X ST FRERE T B s 74
KRN TARAMPE TR —5, FHEUER NS A 225, X EHAMLZR S8l —EEZRA X,
P LLEAZ A T BB C 2R Bt AR AN S I AW A SR SO AR LE R A1
3.2 itig

ZRSOR N TAREE 7 20 GAZ R R A T AP PR EEREE . RGNS T TR S R B 7 2L A R AR T
PRAAT OBV i SR I, BB AHSE B AN ZS 1 v A B 4L SR A M B — SR E R SIS % . BF
LA PMRAE L AR R 25 RN, RIOTESEE A9 N THRGER F 2w W R 5 KA
PRAG AT, FHAWHETHLE AR AR, WM YRS SR R . R SR R TR . (bRl nT
FRE & S R PNE R AT A B SRR I D7 e 3
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