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Effect of Different Harvesting Regimes on Economic Benefit of Interplanting
Daemonorops margaritae with Pinus massoniana plantation
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Abstract: Currently, with the rapid development of rattan plantations, the management technique and econemic benefit have
been gaining more and more concemns from both the government and private sectors. This study aimed to determine the impact of
harvesting regimes on economic benefit of rattan plantation, to evaluate the effect of interplanting of rattan on the growth and yield
of upper tree, and to analyze the economic return of rattan interplanting to the mixed stand. Permanent plots for harvesting
Daemonorops margaritae were established in the mixed stand and 5 different harvesting regimes were set, including first
harvesting at 5,6,7,8,9 years and harvesting intervals of 8,7,6,5,4 years respectively. In addition, field investigation on the
upper support tree, 19-year-old Pinus massoniana mixed with D . margaritae was made and 2 plots nearby were also established
in pure stand to know the effect of rattan planting on the growth and yield of support trees. Harvesting regimes had eminent effect
on economics of 13-year-old D . margaritae plantation. Under the regime of first harvesting at 9 years with 4 years’ interval
afterward, oplimal economic benefit was gained in D . margantae plantation, being 18 144 yuan- hm™?, 13.45%, 1.32 in term
of net present value (NPV), intemal retum rate (IRR) and the ratio of benefit to cost (B/C). The interplanting of D.
margaritae had unfavorable effect on the mean diameter, tree height and tree number of Pinus massoniana stand. As a result,
the net income and NPV from P. massoniana plantation interplanted with D. margeritae decreased by 7 500 yuan- hm-? and
3 000 yuan* hm~? respectively over those from pure stand. However, the economic loss in the upper stand could be compensated
with the monetary gain from rattan plantation generating considerable economic benefit. The lével of economic gain and the
increment of NPV by interplanting D . margaritae with P. massoniana under various harvesting regimes were estimated to range
from 3.07% 10 12.74% and from 514 yuan-hm™? 1o 2 407 yuan-hm™?.
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AT RYRER AEATHEEERERFNE. SWRFRAA AL EFRITHEFERN
T B E R BB AR, HT SR AW AR SR B ERAKE . B, ATHNZFRMRIFMZET
FESEHEW(RK TS, 1995; RS, 1999; 5F 5 B %, 2000; BRF & %, 2001 ; /5 B8 68, 2002; PR#A 7,
2006 ; Niskanen,1998; Valkonena et al . ,2001; Venn,2003; Espelta et al . ,2003; Jalota et ol . ,2003) 0 1E A FIES
T4 FEA P EAREY TR SEE, RPN AFNEBAIAREZRMSIREAIFENX
¥ ( Dransfield, 1992; ¥F#8A145,2001), TS (1994) 547 T R E R X 3 Fh 7Y &h B F £ B ( Calomus
tetradactylus ) . 3% /8 ( Daemonorops margaritae ) §1 B 0145 B ( Calamus simplicifolius)kl%ﬁ‘]fé%%l}ﬁ IR T2£E
ERETREREMARRS AT RBEORRB N B8 E%(2005)FN T 13 a ZEMA S FREF
it'F$W/é“§AI%B‘J%?3‘B&ﬁ A T EIFR N B EWRAKAE(Cmelina arborea ) 4= ¥ U 3K B9 82w LA R X Ak b
%%l&ﬁﬁﬁ*qlo BRAPBFZE AR Tan 5 (1992) Xt /N2 4% 9 4% B 7 79 I 45 1 ( Calamus caccius IS B B
( Calamus trachycoleus 34T T 2B 28 747, ICIE 7 FhHE X 2 AN REFR A K48 8 E B AL B BHR ; Aminuddin %
(1992) 8 it T K 1 4% B ¥4 13 5% 45 1 ( Calamus manan) . % T 4 % ( Calamus omnatus ) 71 4§ EX 4 B8 ( Calamus
merrilli ) EER FIE KRR RFRBFT X LM T RHFRALLRE, AR T REEARSZ G HEIRX 2282
N, BHEE, BNEEBAIHREFR BN FAERTENTE. —HE, KFHNEFHARIFET
ARHERFRBEZ b, B4 850 B 5 35 2k % 8 R R Rt o7 2 AR B R #EAT F T4 (Tan e al..
1992); 55— K, BATRPI £ BMR TR, T 4 4 05 R 5 4 M R (6 A48, X R T 2 T AR B AR
MEN FERERSRKO P, WREEEERBERNEREN AL RBH TR (GHRES,
2005) . 7 3¢ F I EE 7 1B 5T A M B0 Rl SR A R R D RAMRME M B0 VA VTR IR SR AR B R X £ R
WAk SR BB TR , A4 AR B SRR T R % B B #A ( Pinus massoniana ) 5 IR B M AR 2 MW, B
ELTEIFHARBEREIF I EE R, ¥ HhESEFHERET ANBRABEFTRERHESE,

| ORI AR

RIS M4 TS AR T A AR ST IR P L 3E PRI IR 3, L E 220077, R 4B 106°44°, R T MR BRI,
FREVLSENHE, EENSE21.6 C,HAN 1 ARTEHSE13.3 C,RHBMKBO.1 T,BHANTA
BRI 27.7 C, MR BSIE 37.9 C, =10 CTHRA 7596 €, FFHREAKE 1388 mm, KA EH 1275
mm, HX B 81.75% ,SEH B 1512 h, AL 0.84 m-s™' . IXIGHIBHEE N 320~360 m, LEFEE 1.5 m B
bR A 26.1~40.2 g-kg™t A E A 1.024 ~1.374 g-kg™' BB A & 13.59 ~ 18.01 mg-kg™'
HRE S E17.5~30.5 mgkg™'o

2 WREIE

2.1 KRGt

EODRMATHTFRERBERIKZK., BSRMATHN 1984 SEHK, BFTERN 2 mx 3 m, 1989 SFFEL
KR AHEFHDRRAY FEMEE FRESLEREXN IRABITELYHIE, RESLAT AR
B 1425 B, FH B 6.0 cm, TR F 4.4 m; B4, 761 Fp B R D RS HHE B 1 B RN, LIE
BEFSRAMPABENDIEAARSIERNES, RESHRABNE AR % B4 M KA . BEAS
AN, BANKEBRN 30 m'e AR NS XBBRME, BRITIEN | mx3 m, BN/DEFHE 10 BRIFMLLIRIC
MBS, BHS3NH IR EHBREIE SR, 36355 B MFE T R AT AME EAE L 3 FE T H MK T E R,
2.2 RBRANMNBPE

HHEKIE S6.7.8 Mo 2EHFEBERLEK, m&d%%&*ﬁ%%&%ﬂz& HEBEFESFHELENEX
M 1.2.3.4 75 PEBITRI. RUE,BEFE 4 m DL EBOREE BIBRH Rt 8  EEFRBBIHK (K
BEAN 1.5 m) KBRS 25, NS BEHT R, FEMER KF B#RBACRE PEREELEGREH
RERT HFETERE ABIIMREPHRMKENTERBERFYEFRERSADNEE TR, &
G 13 a B A /NR EAT R U, SR B IR IS AR 5 £ — WHIE, 8T 2 YOR IR, TB DR 4F 8 4 5
#5.6.7.8F19 a, RULEFBHIN 8.7.6.5 F1 4 a BRI, B, NN LR EK S REN Y
WL 7E 13 o BHEE RUGK B M EER MO ES KBRS, AN E A G L FARERDENDRR
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Sk A SR R BETR A SR 2 52 20 mx 30 m MO BT AR, B E N A BERE MBMER, 5iaKiE
AL F R SPSS10.0 F EXCEL2000 343217 £ R AL B A 347
2.3 HXRAREFHEE

FWHFMER T 2B A 7 A R FIA M B RBRAE T4 = R4 & P8 & 3R O TE o7 HE R
EEFMERR AN, ERBIFRAETHIKE,
2.3.1 HHREFAEL ETEQEIANA: DHFER B A BAEHRETASERRA;: 2)
BEHREL3 aWSHREERA; PR HKELEP R REFHEMMBSERERA. AEMNDERE

FhARST OB E =R AR | iR,
%1 RENDRBREAMKIHRHESRE

Tab. 1 Silvicultural input of interplanted stand of D .margaritae and P, nuusoﬁiana yuan®hm !
R BHRA K H M B Tending cost EEERA
Species Planting cost 1 4F Lot year 5% 2 5F 2nd year % 3 4F 3rd year Annual cost
RW D. marganitae 4366 300 300 300 45
BRI P.massoniona 1828 450 450 450 195
2.3.2 RAARAX HEORRBFE "2 BREAHEHBHMR
- Tab. 2 The price of different log assort ts of P. i :
}%;&;ﬁ‘giﬁﬁm%ﬁm,ﬁqﬂéﬁﬁz BR Diameter grade fom 4 ~6 8~12 14-18  20-28  »30
21;\15%%@%59}%5}5‘]% 2 000\80\ mm PﬁCC/(yuan'm‘!) 180 110 380 470 520

3207 GRMBMAMESRE G
FREIT R A HE B ER DRBEMERED TEASHA. P, REEHH 2T
m?  BEMREXB4IETFHEFTREFHHRH 60 T -m™ xﬁﬁﬁﬂﬂﬁ 20 56-m™ , IMET AR 3N 2
Toom? , AHBRFBI0T - m” EARGEEMHFRAS T-m, Em%%m*ﬁ&/\%&w&w%m
m ’0
233 a4 HENERBENMSSEENTHRECHBIHOEHHMTE . MHP S0 T TR
RAMMEESHABTR, S RELRYBAMZETHHHENHE . SFRAA AN EBERR 2K
.,
2,34 %k BREDWBANERR, SAYMNLFRER BEAPAMHSERTHEE LMV .0 5m
T DEFREUBHEHENN S THEEBRAIHENN 1%, )R - KUFRE—RSHENH 20% .8
BEHPH 0K, KR LENTE— R HEBENM 2% RUBKHENE 0% ER, BLEH 8%,
T HESTHENN6.4%; TREER 0.8%: &R 0.2%,
235 BARX RE(FEKREEASFAHEARBIERN . FERTHOTHARRE, R 5%1TH.
2.3.6 H&HuHE DEMERIAMBEL HEDRMZ M BIAR IR, T4 #7348 0 H A
HEFBREAMBEAARBEHESHEHME,
BB REHRCEHBRAR GRS, 2004) :

V = 0.000 071 41650'“’“"1{”’“‘“ (1)
DEMBEFB(TRAH,1997):

Dy, = 0.992 76Dy ™Y go®m&T (5 = 399, R = 0.915), (2)

diDy, = Co(l - RIHY + C,(1 = hIH)Y + C,(1 — R/H) (n = 4217, R = 0.997 3), 3)

KA VIHRBRSE, D hME, H ARE,d IE—PHEDLEEER L HHED 4 LB (L A

S AH 2.4.6 meo-); Do N U/IOH A ZEREB  H ARE; D, B, C, =2.242 861; C, = — 1.744 034;
C,=0.5417106, BEHBFWE, HXH(Q)AREH D, , BHHMERAQG)X, ErIREE b 484

i, HTRE FIIREAMBER(BARFERAM RS, 1934)ﬁtﬂ%&ﬁ7kaﬁﬂﬂ
V, = 0.785 4L(D + 0.45L + 0.2)*/10000 4cm < D < 12 ¢m, (4)

V, = 0.7854L[D + 0.5L + 0.005L% + 0.000 125L(14 - L)*(D - 10)]*/10000 D = 14 cm, (5)
A,V MV, EHFAHR, D IRRE, L HRR K,




-4 iR hupHwww.eqvip.com

F1H BRES. RRFRAMDERSRERRKS LT RANEA 53

3 BRSO
3.0 HEFR.OERHAUMR

EE R E AT 2 R 13 a 2EHRFARBTRTRBHBREATRBARE I NER. B

A 18 0 A SR U8 R B B 2 R 5 BOIRAE AR IR 4 PR o
R3 REAIH B ERNER~R®

Tab. 3 Cane yield of D.margarilae plantation within 13 years thm~?
DRER P Wi B 9 PR Yield | =K 2 Yield 2 £ & Total
The age of Harvesting ¥ @ Games-Howell 88 By # QRR ¥ A Qi
first harvest/a interval/a Mean Games-Howell test Mean Q test Mean Q value

55 8 0.98 a 9.55 s 10.53 a a

6 7 1.24 a 9.00 a 10.24 a a

7 6 1.88 b 8.80 a 10.68 a a

8 5 3.70 ¢ 5.23 b 8.93b b

9 4 4,58 ] 3.52 ¢ 8.10b b

F 146.36™" 96.49"" 8.968""

DOaB L RBRINBEFKT. »rindicates highly significant level.

4 DRASHRSDEMEERSHEREBRER
Tab. 4 The growth and yield of P.massoniana pure stand and its mixed stand

AHER B THNR L 3-T 1 EHR 4 & Outturn/(m* ~hm~?)
X N Tree number/  Mean diameter/ Mean height/ Volume/ R Diameter grade/cm
Planting regime -1 3 -2
(tree*hm™?) cm m (m’hm?) 4-6 g8~12 14~ 18 20 - 28
R EEHK Pure stand 1416 20.6 13.7 323.09 7.06 53.58 171.62 49.30
DR MF Mixed stand 1391 19.9 12.9 284,58 8.56 57.52 144.74 39.37

T 140 3R 4F B8 0 3 A 1] R S X 3 BE A T AABOR B M B E . 55 1 WRRBER KT BIIER WF
BRI, REMRERB Sa M6 BIREF LRI RAMRERAYFERFELER B 2 KRK
R R OB NEETRER, RUEARMEN 6 2.7 o 118 a 6t AR B F KT RUEERM N
4af7a ) EAERMIMRKFTFRAMKBNEFBREEETE 2 HHE- &,

SEBEME,19 F4 050 RS TR TS S HREFETEEO0.7 om 1 0.8 m, HA BB
Bt H ok R R (B2 R R/N. 3 K IR0 L S BORA 8 SR toR E A R B4 40 w - hm T A 12
em BRUTHMH B EBRAEEM, 14 cm BRUEHHFDHBMNRD,

3.2 P ER ‘

SRF S ELE (NPV) I SEU 28 3 (IRR) F1 4K 28 2% L (B/C)3 AR I8 3R (F B, 1991; A B R4, 1992),

EAMEBEARBHEIFEAFR, AN TARREIRATEESDRMBIMFMNKS R HERRES,

6o
®s KEAIKMZHRN®
Tab. 5 Ecovomics of D . margaritae plantation within 13 years

R A BHREE Ry H RERBA ol g1 FH R

Rarvesting Silvicultural cost/ Harvesting cost/ Harvesting income/ Net income/ Evaluation indicator
regime (yuan*hm™?) (yuan*hm™?) (yuan-hm~?) { yuan*hm~2) NPV/{yuan-hm-?) IRR/% BIC
5-8 10 570 31342 54 986 13 074 6 933 12.97 1.31
6-7 10 570 30 625 53728 12 533 6 646 12.76 1.30
7-6 10 570 32264 56 604 13 769 7302 13.45 1.32
8-5 10 570 28 378 49 785 10 837 5 747 12.87 1.28
9-4 10 570 25 922 45 477 8 985 4 765 11.81 1.25

ORRFR—~LPHB 1 P RFRBURES, L 2 P EFRBRYARIN . FE. The first Arab number in the column of harvesting regime
indicates the age of first harvest, the second number means the harvesting intcrval. The same below.
B3 S 40, R R A0 90 SR 4R 8 R R UK 8] K S X BEAR 2 UR AR 28 MBI K. 7E 13 2 9, EE A TARR T4
FERE A BOR BT R E R I TR, 36 LA 7 2 $R AN 6 a [8) @B 74 #% {6, NPV .IRR #1 B/C 53514
18 144 F5-hm 2. 13.45% F 1.32,7 « ZE & BWIFMBIFFF R T B, BURABHSTMR FHHREE
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54 * & B % 38

PY B2 4 19 NPV . IRR 1 B/C 43 5U2E 3 000 JC-hm ™" .11 % 1.2 LA L,
%6 DRMAKSIERAEKI ORI

Tab. 6 Ec jcs of P, i pure stand and jts mixed stand
R ) 'ﬁﬁﬁﬂ.* ‘ ﬂ%l&.ﬂfﬁ S&fi'&/\ sl s ﬂﬂﬂgﬁ 4
Planting regime ‘Snlvtcullural-cost/ Harvesting ‘.:OM/ Harvesting mf:omcl Net incon:e/ Evaluation indicator
. (yvan-hm™?) (yvan-hm"?) (yvan*hm™?) (yuan*hm™?) NPY/(yuanthm~?) IRR/% BIC
IR 4K Pure stand 15 496 48 490 106 267 42 281 16 732 18.18 1.66
Ty RV (A B Mixed stand 15 496 42 787 92 877 34 594 13 690 17.06 1.5

BN EABAHSHLEERSRAFHENLT &7 RATERGFAX KL FEHNTERAFE
Tab. 7 The contribution of ratian interplanting to economic

BRI, 55 T R AR LB, B TR A 7 500 o e o e e L o

6+ hm? EPIR{E T BE 3 000 5T -hm™?, PIERIC 28 3 P, T

B WHRARE RS Harvcsing regime  ———"ieTlenied vith . margorios
BRGS0, K — 77 T 5 47 ) Fb ) — Lok N e )

FRBEESRZRE, AARABALERSE S 6-7 11.46 1918

ER S —AFRY IR GEF LT, A LB HE 76 14.38 2407

REMMGER . X T LR B R R A . e o

2 Pr 28 B9 FTRR K -, LAY BT 4 A R () b A LSRR
SR AR 338 28 7K F (level of economic gain, A FX9 LEG) F1# FL{H 38 & (increment of NPV, B #% INPV) 4T i 4}

(B E%,2006), RAREIRBFAIB A S HF IR E M TERAKFE-FK 7 iR, 185 32X A A 25
W28 AR K T E RTINS AR RBATHRN ST R R EHMA - AEEH
J5 PR 3 38§ 25 7K - 0 25 B 18388 R A, SR LR 4 3020 3.07% ~ 12.74% ,514 ~ 2 407 JT-hm ™%,
3.3 EEESH

B ARNBRTEBALIAERRIRKN R TR FM RN 3 7R SRR A NGB
BEFE. HE T, BEMEEIEEBEASTREOREREA T, YO K 0%, EREFTRATH
EMATHMPRENDPTFR, AR BBENT 5%, T LT 30%8 2 HERNST R AR ERS;
RMREMERE IR TFHHEOERBRETF AR TRESSBATR R TE LR KD ; Tk
W IETREE AR TR 30% %) 2 FEAK R AL WR S TRAB3 MR F, B4 MR FINEFREZ AR

FHEHET,

19 28 &
14 2 §
9 16 a
§ 4 lo"é
-1 4 ;
6 -2 E
—40 40

P E R B
NPV/(10° yuan-hm™)

{
N

FZHAM Variation scope/ %

—+— IRR 3 MEEA A MUIBHE Sensitivity of IRR to cane price ~8— IRR M E£>RATMEK Scasitivity of IRR Lo cane yield
—&—~ IRR YR AR EB Y Sensitivity of IRR to harvest cost —~~ IRR SN BRHM B HE Seastivity of IRR to discount rate
~— NPV SR R RUBBHE Sensitivity of NPVto caneprice  —— NPV PN RETMBYE Sensitivity of NPV to cane yield
—a— NPV SHRBUR AR RS Sensitivity of NPV tobarvestcost  —#— NPV SINBUR ST Sensitivity of NPV to discount rate

B s #HREHRT HBUR ST
Fig. 1 Sensitivity analysis under five harvest regimes
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1 BHRA%. REFAMIRL S RERMALLFFANYA 55

 H s RECHEESDRMEFE K LEG F1 GNPY BIAM #hi8 F7= & 4 2L AR . YD RIMAM MR
g RIEE b T 30% B, BB A LAk AR U R 7= 4 ) LEG f1 GNPV ¥k S48, 3408 1A] R R R AR A
HRA, RN RBCR R, 765 FREF RS, A3 HRETX(IRERHN S 67 a, B BN 8.7
16 a) 5 DB AM 4148 fo = B E B _EF 30% 8T LEG # GNPV o PR Sb , 3o Akt 2 B W 28 B9 KRR,
E %5 LEG #1 GNPV 43514 153.07% %1 4 216 JT-hm™* ;T /5 2 FRUFTRXNTENBHPREE, RN EA
AT R _EF 30% ,LEG §1 GNPV FFaR i BLH {8, ’

%8 DT RMKHH o= I3 ) S 4 i 12 I 2 A0 R TR
Tab. 8 The effect of timer price and yield on economic return of forestland planted with D . margaritae

P s AL LEG/% INPV/(yuan* hm~?)
Harventing . . "B TRERMK RN
N Varistion scope Variation scope of yield/% Variation scope of yicld/ % )
T of price/® T 39 ~15 0 15 30 -30 - 15 0 15 30
-30 143.08 78.93 52.00 37.19 27.81 3941 3678 3413 3 149 2 885
- 15 55.32 34.88 23.80 16.85 12.09 3493 3133 2773 2412 2052
5-8 0 30.84 19.46 12.74 8.31 5.17 3044 2 589 2132 1 676 1220
15 19.33 11.60 6.83 3.61 1.28 2 596 2 044 1492 939 387
30 12.64 6.83 3.16 0.63 -1.21 2 148 1 499 850 202 - 446
-30 135.31 74.34 48.74 34.66 25.75 3727 3 464 319 2 935 2 671
- 15 51.93 32.50 21.97 £5.36 10.82 3279 2919 2 559 2 198 13838
6-17 0 28.67 17.85 11.46 7.25 4.26 2 830 2375 1918 1 462 1 006
15 17.73 10.38 5.85 2.79 0.57 2382 1 830 1278 725 173
30 11.38 5.86 » 2.37 -0.04 -1.79 1934 1 285 636 -12 — 660
- 30 153.07 84,84 56.19 40.44 30.47 4216 3953 3 688 3424 3160
-15 59.67 37.%4 26.16 18.77 13.70 3768 3 408 3048 2 687 2327
7-6 0 33.62 21.52 14.38 9.67 6.33 3319 2 864 2 407 1951 1495
15 21.38 13.16 8.10 4.67 2.19 - 2871. 2319 1767 1214 662
k1] 14.26 8.08 4.18 1.50 -0.47 2423 1774 1125 477 - 171
-30 110.95 59.93 38.51 26.74 19.28 3 056 2793 2528 2264 2 000
-15 41.30 25.02 16.20 10.67 6.87 2 608 2248 1 888 1527 1167
8-35 0 21.87 12.80 7.45 3.92 1.42 2159 1704 1 247 791 335
15 12.74 6.57 2.78 0.21 -1.65 1711 1159 607 54 - 498
30 7.43 2.80 -0.13 -2.14 -3.62 1263 614 -35 - 683 -133
-30 84.34 44,20 27.35 18.08 12.21 2323 2 060 1795 1 531 1 267
- 15 29.69 16.86 9.91 5.55 2.56 1875 1515 1155 794 434
9--4 0 14.45 7.29 3.07 0.28 -1.69 1426 971 514 58 - 398
15 7.28 2.41 -0.58 -2.61 -4.08 978 426 - 126 - 679 -1231
30 3.12 -0.54 -2.85 ~4.44 -5.61 530 - 119 - 768 -1416 -2 064

4 g5l

A A0 SR FO R B R AN 13 2 A THMPERAZSHUBEELEFLEW, HLFUT a WRA
6 AAEMM R T RR BB ERNAN RS, REFHAEY EER#IEBMEK SRKETERHY
W, FEASOTEYEE EHEATHEREERBICRARNSERRABEN TR, S 19FETRR
PO B SR MR . R M AT B R S R T R FI T E A9, {8 X8 A ARt 4 2 57 I 38 AR K
T Rl A T LA B A5 Bl , 5 R R I 28 T 1) R P AR A AR 3 2% K S o BL(E S B Y 2 AL OR BE 43 B
% 3.07% ~12.74% ,514 ~ 2 407 To+-hm™*, Xt F R B R WH K, #8582 HEA THZ A SEURK E
FORRRERRRAMELR, MWAEEBAHBRNE T, 5. LRRAEE MRS 5K
P 5 I RAN A M 46 A0 7= B B R L, (B R A B 4 4 RSB Ok R, R LR R = S A R e B
A, I Fh S A B 22 B ik 2% B9 BTRROK - 2B T B

EERNAERKETMI WAEHA, BRERRTHRES -7 aWIRM6~8 a HFPMRKTX HE
BAERE 7 a MR 6 2 RO RUHR, URBBRENABFMN. LFEF, BTFRABEMETE EER
MEREEPEEREA, LEBHEENBREARMA, KRR BE 5 R [ B B R S ARt B R AR
T MA B 7 B A 4 X R B 0 R 28 B0 SRR A A PR BRI R, AR R AE 5 A KR R R R Y
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56 # & B % 43 %

HAHARE LS F RN AR, XA G THEERERT RBIR TS REER KRN BB R
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Review on Rattan Cane Properties

Jiang Zehui Lv Wenhua Ren Haiqing Fei Benhua Wu Yuzhang
( Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract; Rattan canes are important non-wood forest products and they are second only to wood
and bamboo materials. They are of very high economic value. The properly studies on raltan canes
provide scientific basis for their treatment and utilization. This paper reviews the structural, chemi-
cal, physical and mechanical properties of rattan canes as well as the up to date progresses in the
processing and utilization of rattan canes. Now the basic researches of rattan cane properties still lag
behind the developing needs of rattan cane industries. Some suggestions on the promotion of the

studies on the properties and comprehensive utilization of rattan canes were given in this paper.

" Key words: rattan cane, properties

FRHEH (Rattan ) RAZHEBL B MY, B
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IHOER  SERERE I AE(R)FERS
e BEIES R 0. BN . cHABESEEH
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FROR, TE, triE BB B T I KRB
MFMAT , RESHARAREREEE L HE M
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Ef. BRSE XRIFHBEBIR YR DE. T
g ESEYERE B KE R
BRER BT IRRIAE R R R R ST L R A
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Ay KA RN ; B0 BE T FIBE RS RIS /R T
( <10 mm) . 72HE(10 ~18 mm) FIKEBHE( >
18 mm )1, gtE B 7 (] 46 BE 32 IR SR R
Ko 310 SR BT, FHHEHKE S 20
om, HWEKETK, BH 170 m @iTRC . K
B BT, R RA T YA M IR
4k R4 i BRI 9 AR B R BT LB WK AE R 5
WASE VA B SRR AR, BES
EwRERER, AP, TEHEFEA
RAESHAR. SAERXRESHRABERA
FR, AERMTESFR MEDET KA
TEE AR R AR BN R, R SR TR AW
Wh, AR S RIRET T . QKB
NEREEAER QFPEIREETRETH
“FHIET (LT | R4S R RRIMERTELL
) ;P B AR @FEAR R FEFH
1 8% 2; @R A WA N S EES; O
AR RBA R L, OB EH OELEER
MR T,
BRSPS FEMNY REEEENE
R R, BHRREEMAERER,
FHEEMEEARTSITERSRE" . 4
SEAREE FHERSSEH SR K
LA TL R 8 K/ MR 3T B 25 0 B ) AR FE RS v
B, RSB EEREENEG ET
PRI £ B 4 4 40 S A R 5 4 B B R R
AELBIRE, HHNERXBEEALRMANE,
XA AR SR FERED, AR
BARRA G B E MR LY
AL SRR AL B BE S e b R R, R SR R Y 4k
TR S | S R JEL RN oA T R A1 IO RE R P A
— G HAREHMY ST — S RERE
BT, BN — REA LT
EN . QAR G, EHRBE - F4E L
20% ~25% , 455 4T o 45% , Bk A WA 40 M o5
30% ~35% ;QFHER T -3, E B MBELS
BEAMRAAMKR/DEEREE, BEATR
B LEHIHIEY P & 9 B R OB OB ) B B
FAREAT, BE B0 TR E A SRR 5 K,
RER RIS RO AR T A
SEREE R QBN RS, R R
BT R /NI R A S, BRI

B4R BRURBCR D, MRTTE R A B R A
S BN, BAERARRENY,

2 ERMHER

2.1 {EHER

BEH SAM @ E A RAE, TEH o« - &
R (42% ~53% ) GEAHEER (19% ~27%) #
ARE(20% ~40% ) AR RGEA H RS B
HARMEMAARE LMRFERERHA
B, SR E BB AR ARG EE
haERE, &SRB RRBENER AR
B> B HRASE" , RIBREEE, BHE
4 4 BBk R R R 5 /MR R B D R B, K
BEERSBUNE M RE . BRERE R
Rk, SR AR, Sle A B Y, RBUE A
RS AR MABREAREEEEE, €
PNT SRRt 5 60 BE 0 0 K, AT SR B B A B
s (BRI ) B . fhiRY B MR
AN EERRED, AHEENEEARR
SRNE, ABEARSBRIE. RKHMRER
iR At AR A EAEEAY,
ot F B X ALY (3R % A B PEG Ab B 4t X LB
3 FEMMEGRE — SR NEERE
R ERP BREEMEURTLEESFS
&, HuUk iRt PEG A B 47, (B K AL AE R
fF R RE 8, Wi PEG AbXEA4 A9 BE B Y RR A (8 3E
KRS 2 M ERE —EHiME. BHEHF
BRM Bk KA RS ERyE" . 5
THH.EREE, A TERENIMHERAEN,
REXFBEHE BEATIE X A0 e AL B0 T,

BEA AR T RIGEK, GG,
RETE RO HHURAS 1 A9 0 T BT 5488,
TREMESER, B, B ZATHA LI,
e Qi =N A I Brgi L7 B DU R S S N
RERPYFBEDFREBEHES R — BB
BB SEH. SHEMMBERRIER
RO AL TTHA T 55 € A B BT
W, WROHER - KEREROBKL, G4
EAEMPBENAHBHEEEREREML. ¥
Fpla s AL BE 2 BIR K, R L, 7T W B
M FIZEh B K, & - BB HEBEHHK
IR F 70 -85 C L HE N T5-95 CLa -
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iR, ERABERIAEERB S, a -4
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BEANERET (A1 RE K T A FE B AR B T E R &
K. MRS E (K, FERR TR
B L AL A S (I YR ) AR
o T RRBEB A0 Fh B A0 R M BT LU SE B At
HEEH fh o
2.2 PHEER
SHEFHEH B RS, M
0.32~0.65 g/cm®, —A%,5FEl 1 ~2 mm WRERE
BRI =0.40, GRS =0.30, A 0.25 1Y
THESSARBKS. BMKER]L mn b8
TSR ZBZRAIEEMAER, AEER N
BB, EMEEETE L, EEFERAD. BE
HBAERBA AR BB A REE 5H
EEEM 2% ~78% . B AUHRKFAM, I
BEY) RO UL L B30, B ML AF Y R B
WIREZ—, BHEKEGENm LXK, EH
HEL60% ~ 116% ,TRERAT A 144% ~154% , X
RHEO®E BB I LW/, %R KK &
v, AHEE AELBREERERIFIETER
HEKEAHN 80% ~91% ., RE MiLX m
B TEKEN12.7% ~16.0% , [FHEEHKY)
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FHRE,HUEMERPIER, EMHEST, @
MTFREBLHHNS. 14% , YmTHEBEHN
0.43% ;=M ELT , TR THEELHRH9.91%,
WNim) T4 F 0 1.30% , KRTF 4R R
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Z— R R 1 K (40 ~60°) . BRI HY
AR E T REEZ EFEEHELED,
BEME L, BRSEHTHEER/N, REE. S
HHEMAREBEATM—, A THEEES
YRR E TR, BYAE TRESEBE
HHER) BE AL R FERNR(HE
BRE)AMGEEARRFEEAENBEMEREAERE
B, REEBEM TR DA KRR

R o R R A B R RUASAE, I 4
RIS AT IR/ A SRR A5 5 R Lo 2R, 4
MR REREEARERFEHR FERER
TR R AR RS W ERMALEHR
AR, i, BENE L, AL ERS
S () BEREW /N, 4F 4 AR HE K, W04 A K SR
K, FAX BB/, KRR B T
HEREREM? g REWE L, TR, AKX
BT K. FRRERREHM YEE
BEREENRISED , BB NER X,
REEBB 1] L, 5 (R 4F 4 B R 47 4 Lo B/ o
AL RERRIE | S5 A R SRR 5 B AR/ R R R,
REHT SRAREE R T TR AR, (KRB AR
HTURE R ALV BN TR, BREMNE
A RS B, 13 1 4 AR B L 2% BE A 10 TSR 4 R e
FiptBhas HINg! . EXRIERERY
ATH#EE SRESFEBELR, A2BBEMT
BEBNFERB TR . A THEMRERE.
FURIRErA, H 2T B U T T A0 0 4 S A
G B 440 B B A B A BB B
BEANE BT ER A, SRERENHER

BEILFAHZ., ERERET, BHRMB EIL

LURIER P B, M M E 5 E N ZEMRIE
W, FEYE R FE ) 25 T I 3h 3 SR B e ) R A B O
N R B PR AL FE AT R A0 B B K R
B BRBERZ LR 106 ¢ |, HILREH
B FEKEANESNELEESER. A
HAMEHRR RS B R BRI XK 5 # K
FA R W 4> 81 ( fractional volumetric absorption,
FVL) 5 B 5o 8] 4 2 0 4R AR T Eh 1) 56 3%, 200
min §] FVL B8, 25 B3Fm, o T
BE (A 7KE 60% ~80% ) L THERAKZ . HE
WAEE, K 8B AR E THYISR S
KE LY AR BN REY BN WG
EKE MC > 100% B 49 4 KB MC <40% ) 28
VIR KRR 60% ~80% By, KEFE 7
%[JJ]O
2.3 hEHR

EWHEM W FERENEER TG B,
BEW BUH LR A4 (BN B HEMSE
KEE, —, NIMER A, B EEE R E B R
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MLERE R L, IR REE A FREMA.
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EABERA, BERAD . HFREKKH
BN, SRR T KR AR AR
NS, B R YRR A A A L T o A
i, AT E ORI R TN P BE . ST R T2
AL FHR G, WA RN EFENER
I RREN, B2 M (MFA) X BB BB 9 5

W5 8 At 1 B B RS DRV, AT 89 MFA 3L

BEERFEEREXRED, EHAN A LR
FodE, Y ERNAEETINE, PR ST
FEFOR. BEm_ERSNE B A, BB,
558 RNTL—, ARLBSN AR
HEBRHBEIEHRX,

KL BOBEH B B BE P B 3R (MOR) (38
8 (MOE ) #18 XB L 4T 3R (MCS) A%,
5 ELERE /N, MCS A & MOR f—23¥, B
RO R SR 3 SR 1 %K (MOR > 70
N/mm?) JII 2% (MOR %y 45 ~70 N/mm*) 0 111 4%
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~39.2 MPa, K FHIRERTFEMBE. &
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HMEESS S, BFEBREAEXTREROAE
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BSOS B UG B MR . M R BI
B (R BRE X, T AR R & &5 848
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WA RAR, DRFEEPRARG LR
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3 EMamIFA
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B TR FAL IR, AT AT R R R e o B dn

Ty EHE e — A EERERRR IHURER

BE R, A E S AR 30% Y R
RS MCERE TR 2 B2 K Ay 20% ~55% ),
TEEHNEY RN E, SR E, T
DB B, FETLAE+SEE R
WE2 RABGET U TRRE, ZO0H
by A P S B A K R B YA 3, B AR AL
AT 20% 5 kB U T, BHSENE
B R B B A B R R, R
EHMTHANEEETF" . BN ESER
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HEY, RBERERESN, TR RE, B
ARBARSEANEaES, £ FBMBRE
W/, UL 3 TR B 3 0 B S BT S 24 51
%mvﬁ&tﬂ,ﬂuﬁﬁz%?ﬁ%ﬁﬁﬁiwmwmo
3 S 240 2 % T A 3 AT LA K Rt 4R R TR )
SHHEN . RSB XTI R
T ME R IS S B A AT IR A Y
WA M PSR R
HBET I RS WIS E S B A KT K, BER
BB B AR KRR IR B B A Y BT R R
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2 R, AR AR, i F ZF ER(DM-
SO) ¥AL M A 4 F 47 de g Bk, L B 388 DMSO %
WA AR B A A0 B T AR . MR
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HEME
B MR {EBEF NAE REH
ONFEMERE KB O WESR AT, IETT 100091)

WE: WEMUEE S GO, AT RSEEM MR, AR 2, LORFUK. RRMHSSILEA
FAOGRICAEAREN . MRS ZUIN S I AT M B ), Ar el S ROM . PO E 3R o M AU R b
fETEab i, B SOGHRIMERE, 9 T BRI A: M TR G4 TR YO M & MOS0
FIRCTT R T 2. RN, Ok LS #A NaCl0 REPEH OB RN, B H,0, MR, %
ENTEAFTRARNRNEMNEHES, FHEIEY MEOE QBILENIERE, REOHK) K
WEGH, BEREAHKTHRHY, AWTEAMNRTEILEARTIRREE: @LikECHMMAL, SMLRHS,
BUMITIERAC, 4O RMEEMNE, BIUMK, FUEMN, FDERK: @ H0, HEERIIRE TR
M AR, THAETT UM RS & L6, FIEAMSOS—. AR, mILaEm T HEA
MR AT P e

SREL WM YO RO BE BIRR A

Bleaching of Daemonorops margaritae canes

Lii Wenhua, JIANG Zehui*, REN Haiqing, FEI Benhua, WU Yuzhang

Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China

Abstract:  Peeled its leaf sheath, the new felled fresh cane of Daemonorops margaritae (Hance) Becc is attractive
yellowish white or creamy. But it often change color during the course of transportation, storage, processing and
utilization. Bleaching of the cane will greatly improve its economic value and enlarge its utilization, With common
decolourants, such as oxidative hydrogen peroxide (H;0;), sodium hypochlorite (NaClO), and reductive sodium
thiosulfate (Na,S;0;) and sodium bisulfite (NaHSO;) as the main bleaching agents, the ordinary canes, fungi-stained
canes and photo-discolored canes of D. margaritae were bleached respectively. Then the efficient bleaching formulas
and treatments were selected. Results show that, (1) With H,0; as the main bleacher and suited treatments, the cane’s
various discolorations could be removed and its uniform original yellowish white or creamy color could be brought back;
while the selected reductive bleacher and oxidative sodium hypochlorite solution couldn’t efficiently eliminate the
cane’s discolorations. (2) After the bleaching treatments, the whiteness increments of the photo-discolored were most,
and those of the fungi-stained were more than that of the ordinary; thus the elimination of fungi stain was more difficult
than that of photo discoloration. (3) It was similar to the unbleached canes that, after the bleached canes were irradiated
with xenon light, their lightness and whiteness would decrease, and their red hue, yellow hue, chroma, and yellowness
would increase. (4) In our study, a very effective bleaching treatment was found, the various discolorations of D.
margaritae canes could be effectively removed, and the bleached canes had uniform color and good luster, moreover,
they were endowed with good property against photo discoloration.

Key words: D. margaritae cane, Fungi stain, Photo discoloration, Bleaching. Against photo discoloration
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¥4 [Daemonorops margaritae (Hance) Becc.], XL LM, BIFHIF(Palmae)sd W #(Calam
oideae) s I 15 (Calameae) 35 W JB (Daemonorops)if) R A B R A L BEA YD, 2 T B Ay A0 8 T AT
MR (LB A, BREOR R AER, b EEE R, KRR LLER S L,
WKL, KK, RS, USERBTER. TR S SEARBSAX, Hil e
TR AR HE R S N AR . UM R RIFIOT R, BESE NS, BREET T
ERFETRIY, REEARGL HILAAIKNRA, BAGHENFERT, 2HE. QAR
B, OB, . MLUREMASSRs, $ASHRERT. B, 4ENRESTENEL,
B, BRI RS, RN R EM G, TLREmE R AN R S, B
) R i e — SRR RE AR IR B A BRI U,

COARTA TN K. EERW. M. SHZMSEANEaARETICRES . EmEREM,
RIS K BB B AR EA TN, JEGF TOREARIE T, 7 X HMEM . AT
REASCOM BT TEA LM, AEAMEERIRK, FRTEAMAREEN: Al
O AR O B T M R R B O RS B O T2,

1 MR
L1 RB R

MR RESRT G, 215 &4, BENR10-20 mm, 1525 K, FAK
¥ 1525 cm. FEHCNTEST M. MO ERH A A R ATUGIS 100h /5 #1064 S 3T O
L3, KRS SO mm x D mm x 2mm (50mm AIRECKEE, D AMEE). BT 10 iAH,
G FIEE AR A LR R.

B A9 B F BB, At SIS (H,0,) K BEAI(NaCIO). TEFRMRE#I(NaHSO;). Bit
B H(NayS;05) . FERRER(NE,SIOs). IREYHH(NayS;04)« ELE(COOH),. ESLSI(NaOH). ZH
(CH;COOH). Z. B ME /KSR HIER. Jeatduibambs RTTMIEAL LR LT HEM.
1.2 ERAE

P LR R GO b . FE BT R M R, AT R BER) . RS
MEALTRI S A, BB E S MM AR, UMASHEONENTFE. BEYI, MNaOH,
AT B A A B (R RS ], IMNa,Si0,. NapSO, 538 2 ) (FIME B B RLR B,
BRI NE, B RS, BRI R, BRACRE: BER, mEK. L
NI, RRAERREE AN, LAnE Gt

xR BARA LR

Tab.l The bleaching formulas and treatments

R PR [ W] pH1f #/c &} [/h
B, 20% H,0,+ 10% Na,CO4 JFS I 16
B, 10%N2,S,0;3 + 10%5L RS + i A i 16
B, 15%{% %581 + 2%NaOH +2%NaHS O, 9~11 i 16
B, 30% H,0,+Ey 8 -+ B + W Al EES 60 2.0
Bs 5% NaCIO# 1 35+ B 7 8~12 60 3.5
B, 0.5%77% 4 % B+ VELA L T A LA - B Y 1'% 50 0.5
B, 30% H,0,+ vKREEE + WK% + W7l ER:S 50 2.0
B 5% H,0,88 14 7]+ 2% Na,Si0, + Bh sl + 1Pt ab 9~11 50 3.5
B, 5% H,0,8 £1 2 1+ 10% Na,CO; -+ Bh il + i 4b 9~11 50 3.5
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B IR SR BT T BB, TEBCEREACLFIMA R, WA pH L, AR SIEMER . B |

A, FRIUKBSEINH. AR RAANERRSE, IFELMRPEIRHRS), CAEE
AME. Ba mNEE, R, Kk, ST, AWEAE KL T ERE, 23LUB
FERINTFRI~9, RBHME a0,
1.3 BelEgsit-H

RHERHIAE S CIEI976L*a*b* KRB REK AR HE X . M HA MINLTA 47K
CR-300 R o[ #E a0 M A o W0 &1 ST A BRI R (Des bRUENTD, e &4 4185 KY)
T E U (0/d, LU IS Z 8722 AFRHE), AR o8mm. R MM BB OCREESE L* (&
BE). a* (ZLEARE0O A b*(RMIRED, & H R MME 3 A UK FME. oSO RS — 2 R (8
BRM OIS AL, da*. Ab*FIREGE AE*S. AE*=[(AL*+(da*)+(4b*)]'2, '

ARMERLE Y ¥MBEATRE/LE. HirHEAKXWT: YI=100 (1.32X50-1.17Z0)/ Y10
AYI=YI-YIp, X=Xn{a*/500+(L+16)/116)*, Y=Yn[(L+16)/116)°, Z=Zn[(L+16)/116-(b*/200))*, =
e X, Y, Z—HERBERBE: X Ve Ze—BHECHI ZRIBAL (CIE D JGH/10° WIS
11 Yo YI=$EZATGINRIEISE: AYI—ERHE, HAMA, RUDETR -,

BOSREMBYITE, SBOMBYREYEOIZITEFRAE GB/T17644 -1998, H*F $#(Hunter)
wo& % W) . W=100-[(100-L)+2%+b%)2 , L=10YY? I L=10.000Y "
a=17.2(1.0547X,6-Y10)/ Y 10"%, b=6.7(Y10- 0.9318Z10)/ Yo', 31v: W), —RBERIZ R 11, W, R
N, VMR EIE AR L—FRRISTREG o, b— FAFEIEIRE (+a WL, -a Bk +b NN,
b A Xios Yios Zo— M THIEME. AR TREW, %)= (RHTRTAE—-RBHEQ
5/ BSRTRATEREx100%: HETHEMNK, XAHETH: AR THRER), XAMER
W, ENEEE. :
1.4 AR IHAR

BEAME ) HARE™ X25F BRIGUERRACA, #7231 100h BTG BHHAR, $EERAL
42w/ m?, BB AL 63 °C, WAL 50%, BilEEIRAE 15011K)/ m?. 4 BURE SO K S oh, th,
2h. 3h. Sh. I0h. 25h. SOh. 75h 1 100h EHM LS5, SHEMM L, ST AER.

2 ZRprEITR

2.1 HBEMEA

Sl R 2 10 AR Q4B ER 6L, BRIR 2 FAER. B NaClo B0
FFIE Bs B4, HAh o FhEI AR DR LA A RRDE RGO L H0 NMED
FEHIH By~Bo EE AT M RE R ERR, HAL*GEMEATEIELT 20, 10 pEaL
W, FE UM R LLREE AL a* /b, BLEA TR TR A R BRSSO AL AW . R HO0
FEM BT BEAS, HE 9 MR AT AT 8 o K, B EMED: B IE
BAME b*EM K, 8] B, AMENHMMNERHRMIEE . A CHA9ELS b* XN, KR B,
EAS, e 9 MEALEE, FEREMEE C*RIE. BEAMFILEAN K, 10 FPEALHE,
WE M A @A R IR, EANCELEE, MM KEME. KREFEEWM Munsell &
£, HOMHESORA L, L Vv E L HLRE CE C-RAEMBEMR, Ak 3, HU
(R A ERE By BEEEM Vv /b, C K LU B -+ U T BRARE SAN 33E  h)eY
Be BILIEEES C A, X5 CIEL*a*b*(1976)(h &4 -EL.
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2 RERMBEALHENREEL

. Tab.2 Color differences of D. margaritae canes before and after the bleaching treatments

Sn.

aL* da* Ab*  AC* 4h° AH av ac AE*  AH*  4YL W%

B,
B,
B,
B,
Bs
Bs
B,
Bg
By

8.48 -6.24 -3.77 -5.44 9.90 2.87 0.87 -1.03 11.21 485 -17.82 17.00
3.08 -2.88 -4.88 -5.59 1.90 0.55 0.35 -0.95 6.45 0.91 -13.50  8.24
461 ° -3.93 -6.03 -7.00 3.60 -2.80 -0.90 0.80 8.55 1.68  -17.53 1157
1278 -4.23 7.11 5.63 10.26 2.76 1.32 0.62 15.24 6.07 -1.67 14.40
-4.40 361 -5.89 -6.77 2.77 1.18 -0.44 -1.14 8.37 1.3 -11.56  -3.42
5.01 -3.39 -2.70 -3.69 4.45 1.25 0.55 -0.65 6.63 228  -11.44  10.32
2431 -11.23  -12.67 -1478 21.73 5.83 2.50 -2.57  29.63 8.26  -43.50 48.72
2332 -10.55 -16.78 -18.30 23.44 7 6.97 2.36 -3.05 30.62 7.61 -48.66  49.67
2462 -12.05 -19.69 -21.66 2749 8.31 249 -3.63 33.77 8.02 -56.05 56.05

S AP RBURT G, MM BB AEXER T 6 A NBS LLE, WHBEEMHE. U HO0: A

M\ FEFIE B Bes Br~Bo I H M JE*EWI R K, By~Bo BLIHFIXHIT 30 A~ NBS RLLL,
AL B . B NagS,0;+ BFE(B,) RK#H(Bs) « NaClO(Bs) AR A M(Be) A # 1 FIH B
CLASERRE, AEMERR, 2% 6~8 4 NBS. (0472 AH*RIAE(LE AE* AL B, H,0, 1
| WSRO AT R, JUILE By A HUE R (R R . W IRE L Y1
e TULE W, 10 FI AL M BB PG, UL HO0, B UM FRIC 22 . B NaCIO(Bs)#E LI 5h,
' e BRI O IN ACE TEH B E (Wh), GBL Ba~By MIBICREH. Hb, By WLAIRCR
BE, WEEREM A MEER: LR B A, B MAMAEMMMLMLE, BRE
TR,
2.2 HETETEMER

FMM 2 ORI 100h S0 G, 2ARREALHN HREELME 3 I,

#£3 AHEIAEEAFARBFENBAGEL

Tab.3 Color differences of the photo-discolored canes before and after the bleaching treatments

Sn.

AL* Aa* Ab* AC* A AH 4V 4C AE*  AH* AYI W%

B,
B,
B,
B,
Bs
Be
By
Bg

By

19.85  -9.24 =317 -6.96 11.40 2.9 1.90 -1.50 22,12 6.85 3547 49.63
6.08 -1.21 -2.11 -2.43 -0.13 -0.3 0.57 -0.13 6.55 0.06  -12.25 14.13
8.96 -3.10 -4.33 -5.32 0.50 4.1 2.30 -3.10 1042.  0.24 -21.91  22.86
2979 -11.8 0.25 -4.03 18.30 4.4 3.00 -1.00  32.04 11.09  -37.28  65.17
13.13  -12.6  -14.96 -19.14 8.70 2.5 1.30 <330 23.56 4.03 -57.16  42.72
11.54  -3.34 -1.32 -2.75 3.70 0.8 1.20 -0.60 12.09 2.31 -18.23  26.02
3543 -19.33  -16.39 -21.58  34.73 9.8 3.53 -4.07 4332 13.29  -68.50 88.28
4199 -21.45 -18.38 -24.47 36.70 10.1 4.20 -4.40  50.61 14.11  -83.61 12223
42.83 -21.82 -23.56 -29.36 40.10 1.7 4.30 -530  53.53 13.01  -92.87 130.52

BT By (Hy0p RS ER)E (119675 (b B b S TTIN, By (NayS,0;+ R H)E ALK A

B4 hO A Munsell 4 H BTN, SUE T B B ER AT R 7E G OTRE L. (A n°

Munsell €540 H RIS VK, CHIEH . TR b, BE C LR C #RA . HALHE

)E;.I

B EE M S EE AEEMEET 6 A~ NBS LA L. FFH, BB AN, M THE/LML
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MYRE YIHETRE, AE W, HERE. BB FAMCEAMINEETMRIEEMFE AN D5,
He LR A BM IR ERB LRV ER TR KiEL, AREQLRMNBRESR,
S5#MBBAMAL. ERARALHEBELEEAMIBEREHREMBEAEK, T H0, BEAMR
BF. XUEWMEEOMMER, HEARRE EXNREM KGR AGHEREM, KL HO0, &
Bk, BIEREE AR NayS,05. NEX A BNE BB,
23 REREEGHER

F4 APEITAHEALBEHRAEL

Tab.4 Color differences of the fungi-stained canes before and after the bleaching treatments
Sn.  4L* Aa* 4ab* AC* an° 4H av 4C AE* AH* 4Y1 W%

B, 16.08 -4.26 -0.62 -1.67 8.50 1.95 1.65 -0.30 16.65 396 -15.65 30.16
B, 5.62 -0.82 0.57 0.30 1.95 0.45 0.60 0.05 5.71 0.95 -3.99 10.14
By, 754 -3.27 -1.00 -1.76 6.70 1.50 0.70 -0.40 8.28 293 -10.15  14.60
B, 20.12 -394 4.57 3.54 9.65 175 2.05 0.45 21.00 4.89 -8.90 31.9]
Bs  4.47 -2.68 -5.38 -5.91 2.50 0.65 0.40 -0.95 7.74 - -15.94 1125
Bs 9.83 -2.37 0.25 -0.38 5.30 1.25 1.05 0.00 10.22 236 -8.54 18.13
B, 36.51 -10.54 -11.89 -13.67 2490 1550 3.70 1720  39.82 8.10  -49.20 81.26
By 2698 -7.88 -14.54 -15.70  17.10 4.60 2.70 -2.60 3165 520 -44.72  56.7)
B, 3212 -8.74 -18.02 -1924 2150 5.50 3.20 -3.10  37.85 556  -54.73  73.66

S AB ML E AN, AARRARTETAN, HEANNOREEAmE 4R, 5
HAEMME AL, #HRALUBERM R, ARER D, BIRAEM 46
WL o BR Ba(NayS;05+ EER). Ba(H,0,+ BRER)HI Bo(W IR BRE4A) I (1 (€M MR B 4R H b 8K
Sh, LT AR EMEM R (B . B B A B B M BB CHR s, LB ARG
FEHPRIG. FrA SO, BEAEEOHOOEA . (G HE V8K, WS R,
MR, BUERE MR YT B, WS, AREOMEOEN, 5%
(O B RS AR AR, LR 0 R . X R BB AR (G i T BR T OG AR (A T BR PR A

N2 4 T AH* W% R AE LTI 40, B, B0 51 A BRAE (044 B (0N R0 L1 B 2R B K
MiH, B, B LERDCROMMARROHE EUMRAE. B4, ERTEAL XNTROE
PR Munsell €23, AR B, B M IOGAH H RBIE V H BN, MAKEBE C sk
AHEFE, W B BAMMERBIER WM. B BAFNEAGH NG R/MEM: SEHMA
AEMEABREBIFN B0 Bo BT, EHMMN C MR, ABEMERE; B« BsH Byl
MO AR LA TR, B M B MAMMAEMARK. ATH, B, BIAAERH BIHERE S
MINHER G, TERRTHEAMREFNERE,

b, KMEAMEARBEMHREEMIALR, FHAAETNRAHNLD, REXH.
R 5388 11 A0 38 AR 04T T B B P ok, I BER R (L NayS,05+BIFR(By) . REHN(B) LR MAN
TR BB LR B IR, P S B9 L R L/ NaClO(Bs), BARAETE —u fE LH
BRIGEM B, HEN S A RREE O ERBEREM OGN N F. BLLJLFE SR
RIAKIEE . EAPTRREH 10 PEER T EES, DISREKPE PR, U HO,
R E T By~Bo iR VIALTE, HITRA T AW A AR, B ORI R AR T B,
By By ALERMHIEM MBI T 50, Bo B I UM BEBEIRMR T 60. By~ Bo I8 (4 A AL BEHL A9 () 1Y
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KT 30 BLE . BB A BIEA BRI, TR NP E R BN B AR S,
R AT ARG IS, ST R ) SR I S R, M RIGE PR . TR, EEH
(A T L&A, H0, TTELsE & MR SA R (A & M B 2SR R RN A K.

4 FRR BRSPS 0 A R SR B B/ . B BB N R B A B RN S
MR EEA, B B, B A AR ARB R T E.
2.4 HBEAMEEEES

®5 BHEEAMSTER 1000 FRBAERNL
Tab.5 Color change of the bleached canes irradiated with xenon light for 100h

Sn. aLr Aa* Ab* AC* An° AH 4V AC AE* aY1 W%

#H -14.86 6.99 1.29 4.14 -10.06 -252  -1.46 094 16,52 2417 -25.73
B, -9.86 3.99 5.6 6.43 493 -127  -1.00 110 12.03 19.39  -16.32
B, -9.36 1.73 4.15 4.50 035 020 -095 0380 1039 1563 -15.87
B, -10.95 3.18 428 5.09 2340 300 030 110 128 1826 -18.36
B, -6.92 -0.09 -9.10 -8.87 23.57  -093  -0.70 <130 1145 -10.00  -2.67
B; 4.22 -0.34 2.66 2.48 2.50 0.43 040 030 5.01 2.31 5.85
B, -15.44 7.37 4.65 7.09 935 2235 -1.6 1.30 17.73 2832 -25.78
B, -8.87 2.36 4.29 4,42 675 =220  -0.95  0.70 10.14  12.08  -11.25
By -1428  6.16 2053 2098  -12.45  -3.95  -1.40 330 2576 4473 -25.43
B, -17.51 7.20 2254 2299  -1695 -54  -1.75  3.60 2944  50.87  -29.22

SO M 2 EEB ST 100h KT & M BAESHMESR MK 5. B Bs(NaCIO)E AR MFEE
HE/NMEIMS, HESEAMMIEYHBBIE. BAMRLEN B BAM, HITEREN b REK
B%, MANIHGEESHEHREIEAD. 55 B BMAMMLRIRE abmh. Rtz
A a* 0 bAEEK, RHDLRE GRS GBS S . B B BLUMS, ITEEOH
WEEGIUT, TR CHK, E Y. B Bs BIUM4, I O 80 US DR, %5
1o, B MCR R R B BN By B EIRAN, DWW RREMEAM, HRCROGHRSRE

PR U RORIEEF, M LR, RO S, EEE RO, M B B LR,
B AN

IR Be~Bo L4, 23HE0OGKIET 100h RGBT, -ﬁttﬁt#@tﬂﬂﬂ%g. *
R CHEEIEN Y MEMESERE, AN THRENERMNE/DN: WHXSEEAMKRILE
EER AR, WS EE AEXNANTLUE S, BsEAMARGMHEERD, HIK
BB, MAM. BsmAMAS GRS, RHARAGKRENIHFA. WimaEm B, BAM, €
eI 100h 7, K200 1014, HEBMBENK 12.08, AETRREMNH 11.25%, X
B B, W AN AR AT, AR BR M T A R R, T ELIE AEEUT LR (M0 RLIK B 6 A
3 Z£1

Na,$,05. BfE. {REH LR Hf AR RS SL AN 2 SRR (190, S S T 4 A 1 41 I DN
NaClO B8 (1 Mt a2 . 2EABEFTHT L i ) LRE AR 77 AL 3R b, LUV /K BB L BOR T 4

BL Hy0; 8 1 5 f By~Bo i FIA0EE, #RIRM T & AW AYE 8L, BB 1B T A3
AR THOO, DiABaE—, RILE B, BOATERGRIINMC.
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HEAHHREREM, EFEEFEAN NayS;0, RN EEAKEAERRD. 5AEEHIK
EWEME, ARTAMMWESEEREFE /M. XRAREEXANHBRELLEEKHREE. B
B, EANBRARERABEMNEEEE, MARRTHEAMBIFHEE. :

ERERM AU, SMEBHE, EaMNRERC, AaiffRafne, BEEA,
WA, BERE BEAGHEMEHNaCIORAM AN EERMIgM. 2w
100h)5, BAEMBEAMMITREMEN HI12.08, AR THREMRHAI1.25%, TEEE .

EHIRPH BBALE, L H0, MBEAEN, HIGEABF, FETHELE, RESH
BRI MR & FRQ, FRARFEMAE: N, BadTORMEn—, QRET, E/7
R RB AT CAL. SR EAE, BORE, NRAMRE, EEUH T NA.
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hEBH: 200046 A2 H-4 R

ERVMERET A

TRE WL 4BEEF REE B4
(P ERE B KB TABIFHT, L5 100091)

B OB WHEMREBEGME. B THMHRIEG, MR, (3R O R 4 B R R
REPIT, RETHEHMGERRORE. SREY: ORBEMHRLEEE R MEREDIROLERATG: B
B, BEMACXEFOFEZHRENSIR, BEHMHIENEAMRALIBRPEERRBLRRT, @8
EFHAL, RENTOAMNEHMEYERED, FKE, R, SHEERRSSHME, pH fRK: BEERL
FRNZXOENYHHEER: ONRBREH TS EER 1S BETXOH, FEHERE, RERD, TAHE.
HEHMER. RENIRFATEEARAH MWL ENRERILR > B BT,

REE: HWHM, T, BMAE, L¥ELAS, TEH

The fungi stains of Daemonorops margaritae cane
JIANG Zehui FEI Benhua REN Haiqing WU Yuzhang Lii Wenhua
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Peeled its leaf sheath, the new felled fresh cane of Daemonorops margaritae (Hance) Becc is attractive yellowish
white or creamy. But it often change color during the courses of transportation, storage, processing and utilization. Through the
chemical composition analysis, the scanning electron microscope observation and the stain-fungi inoculation test of normal cane,
the causes and types of the rattan cane are discussed, which is important for further research in preventing and removing the cane
discoloration. Results show that: @ The yellowish red discoloration of D. margaritae cane is mainly chemical discoloration or
photodiscoloration. The blue, dark-brown and red stains of the cane are mainly caused by microorganisms, since there are always
much fungus mycelia in the vessel and basic parenchyma tissue cells of the stained canes. @ Compared with the normal cane,
the extractive contents in all items of the microorganism-stained cane are decreased, and the pH value, the content of moisture,
pentosan, holocellulose and ash are all increased. The chemical compositions of the core have greater change than the cortex,
which indicates that the stain-fungi have greater influence on the core than on the cortex. & 15 fungi species in total are
isolated and purified from the microorganism-stained cane. After the normal canes are inoculated with these fungi respectively,
all canes lose a little weight, but change color greatly. The discoloration of the inoculated cane is consistent with the color of the
stained cane from which the inoculating fungus is separated. Considering the stain-fungi’s cultivating characteristics, the blue,
dark-brown and red discolorations of D. margaritae cane are mainly resulted from the colors of the stain-fungi’s mycelia or the
pigments secreted by the stain-fungi such as melanin.

Key words:  D. margaritae cane, Discoloration, Microscopic observation, Chemical composition, Stain-fungj

# [ Daemonorops margaritae (Hance) Becc.], X 4 L1, BEA % (Palmae)% # I £ (Calam oideae)
H IR (Calameae) 3 IR (Daemonorops) ) LRI 8545 A A I AR 4, A2 5k B 3 AR 2 Sl bk 0 32
ZHEEY, RREMRRESEN, HPERSERHY. RARSM MRS AP0, EMEH23°30'
CARSEYS RA AR X . BB, KR, PEE, W ERETEE. TR Sl 58
FAREEEK, HWEEREEFIE A EIECT, SRR R T L AT
fs EEGEUE, FULERY, HiR. PUEBAR, RHSSRFAMENS RMENY. EEE TN
TEM, MELUTEIRRER, ABERFN AT RIS,

B MER, &, #8708 *EREE: B, &, 1974 F4%, WL/, BIDFFS, B-mail: Iwh_lily@163.com.
HEWE: ITTO HEFAEHE “BF A THE R B L T g8 RAGE®” (PD 100/01 Rev.3(1) , “+—
L7 EFEREOE R E TR E S SN R B AR DR (2006BAD19B04, 2006BAD19B09)
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hERELAMBEL ST —RFARTI SRR

BEeROLANABIKES, SHEXANGEALBRBHNEE . BRBLEHREMN
HRR, BE6A. 4HCREEG, B3N, F. nINEASIRS, BHEEASRKERE. 8
T, AFRERETEUER, BENE, BulHEEnfl. FERATENHBES HRERE,
BT REASNE, B RREESEES, SERERE . X EEM OGRS R AMBETHA,
BRI BT LR R RHAS G, LRSI R R E RS SR N E: BN LI,
fE— AR F R R AR . A BRI E R S A, T T M
R EEREKE, BBOMOBEHNTETEEAEEMBEEM L, 8HW T XEEEN HTEM
BMERSM AL,

1. Me 5T
1.1 ¥

BHEE AT REERTEUHIKIG, BAEEN AR (Cunninghamia lanceolata) t., #7115 F4£. B
B7% 10-20 mm, € 1525 2%, HEKE 1525 cm. ARSI TEORNFHIT SR MHENE
EENSE. BTERTaEMESM, ALK 1/3~2/3 P ammEs, ok, THE.
TEN, XERTHS0mm xDmm x2mm (50 mm ARKKE, D HER).

1.2 BEBRNHE ‘

B AEHEWREY, EBEITEFERT. B, §8NgFeTaEFn. g8, Hlams_
BRI 5% S SRR RS RI A (M T, VI HIB R M e S M mEal, |
W, MEGORBETFRENEARBE (SEM) SHTMM S, HRBULEME AR, HITHER
BAFRABRAENSE. 85, BOET4LENERNEEINEEH LR EEEER. SEM 447 X
A B4 JEOL 45 JSM-5500LV B iA e F 8%, 10 mm x 10 mm x Imm B8, BWELHE, AL
EZEX 8nm, MEHBE ISKV. ’

1.3 HEERA 4T

T PR 1 4% R0 B AT GBIT 2677. 2~10 —93~95, MR BN IEH M A AN EH MR
AKHEEY . HokHIRY . 1 B ESLMIIRY . KEHEY . BREARE. SHRENRERESE
LR S . pH {E K 2 #R AR pH EHIE A (GB/T 6043 —1999) #17.

1.4 ZEENSE

KRABMBFES B EBETOH. HoETaMREAE 75%0MEHHER, FEBEKEK23 K, H
MBEITIBREERE, KBS AN /NREAM, MIE PDA PR E L, EEE 26~28
T, MINRE 75%HEEFE TR FWREFRFEHEHAR. BRGAERAEKHELE, X
FRSE 2, SRBUESFRINER, ¥3 PDA BIFRE b, HTakEs. 55, #oEal
AL PR B PDA RIS HE L, SIRREREH, WT 4CKHEPRRER . PDA BFFERT
T4 H 20g, MM 2g, DR 2g, ZEIE/K 100ml. B DEERE. K, MRBHR, BAKSE, &k
30min AL, KRR, HHIRERIVE, MAEAENRE, nEt, €8, 2%,
mE. B3, 121°CKHE 30min. HH pH .

1.5 HBEHRMPAR

(1) 315 DEEEF S BEME PDA 5 EHFE— 2N, SEEBSRKHEEFLE, &
SERAMA 2-3ml EBIK, HEEERERND, S8IETOHMFHREL MRS ER, WHIESE
W, HEEBRERREEEBILEREPEM. () BEFNHEBAE 13CTRT. WEHFN
i, REMBLSMGEE, & 120CHHETEHRKHE 30min. HHREEPABTITHRETZO TR
BILHEIRE L, Fi% 2 FREENEAEBEDAREL, REHEBRESREE SO 1B
A, BAEESEM R E, IS, O BITESERN 2 FAD 4 RBIEHA I, HRBRIBRHERE R
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MELIRT, BT REHDE, FRSHIE 3 NRESME. Q) RAERBHERLSH CIE L*a*b*
(1976) RARLROIHZAEG KA A A MINLTA 4728 CR-300 & S84, Des SRAEN TR, 0/d(3E
HEWERS), MBZRAEAEESH LCRE). a* (FEIEH0) 0 b*(BLigl), HEEEAL,
Aa*. Ab*FIE 3 AE* (AE*=[(AL*’+Aa*)* HAb*)Y YY), & iS4 BIMEL 3 A K.
2 RS540

2.1 FEH PR GE

WHRAS LB S AP0, EHMEA2330UEM5T KNS BETIBER, T/ 2 RETER.
R Tl ZENERSRENTNEERER. SIREENEEEZE, 2ARMEAERNE
RE, EESFARBKE, LHAEAREHT, HEMERKR, 286, ORGIEEE. BE~
SREBEE, AHEEHEESAZWSEY, EEMAEESH. 7. MIURERATESD, 5aT
REDEMHIMER, BT, 4TREREUER. ABFAOAERNESATIYRKEG, FELE
EHARBKKEEEBGE, TEUEIATBRTEMBZERZEMNEMBET. SBEMERNRATRSELET
WHRRERTEE, HELREEMERS, BT, B2, BTRERREMRYS, LREEEH. &
BMAFRRHEBERE,

2.2 EBEMZARMIILH E

Wilcox I\ A BN Z /KA BSOS KERLEA G, TR S AMMEDSER
LY AR, AWM Z RS IRRIAE B R S, AHMGEASHR, Mk
YA, MALELEBRELAES, BRI HERKNLEEYSE.

1 RS A 4 Sl A MLFD 20 = MK VIR AN 5% B U1k SUK AT IR AL T8, 20min/E, WER
HHENIEL, SREN, MENZ BKERLEE, KM, BEMR IR OREELTX,
HWEMMWREREMEARANS, ThUE. ASEASKERLEE, BTH. BTH RO
HMEET—EBREMEANR, TEHHER. B, AAEBETH. BEMROSHNTART
MAEDIRMEE, MREMHTEMNEBIEMEYS ML EREE,

2.3 AREEEMNE

C. ¥ZEH Brown-stained cane D. 4434 Red-stained cane

A1 REMEHEGN SEM BMER (YT Cross seetion; I Longitudial section)

Figure 1. The SEM microscopic observation of stained D. margaritae canes
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FEKFESAMFE S ST —RERTITERTE

ARMENERY, HERTHOMNAREHSERM 8, REELHRT: JHAEENR
FARRBTHEMREFA. WHEREQEZH ., BEMMATHOEMRNERY, Wl iR, &%
BHESEMMERGRALMBP ARG THEHLA. A ECHNELE REANBEMOASEF,
FASEARTAMMEAR: HLRBFERFETEMSENELSEEALMM D,

TEFHEBMAR/ANEREEZELEIARIT. —REAT, TEHNFILBEIMEN. X6
BB B, MR AR, WL BN AR, A— A S — .
HHESHE LNYILRK, HLEdSEARE LRI, HELXPIEUAHAE.

2.4 (LEBD

ERRBEYSIRNEREHENTIRNES, MEFBORHANOMNTA. WREFMR
AT AR ETERIOMTURE R AR BR, HEHESAHOLFZARARE, EEHTE
F.PARENRREZMLR, BEHUAMEZR/KEDMBRBEBRDEMEY, Hik, BEZEH.
I N LRME %t 52 o 5 5 52 R A s A MO T M A 0 470,

Kl AENEEHSBEDELMBLERSD
Table 1. The chemical composition of the normal and microorganism-stained D. margaritae canes

o B agkm, AKX KM uNnaon  FEH mRw G5 myw oxwey, PH
o9l % A% % MEM%  mww ARE% SE% H% % f

E## 8384 8.76 11.98 32,75 6.72 24.48 69.60 20.84 225 4.32

z xE4 912 5.72 7.89 30.97 3.97 24.11 72.43  21.88 250 501
Rk 1 ! 1 1 ! ! 1 t 1 1

E#EHM 930 17.15  21.25 42,21 8.14 22,10 60.36 22,50 1.09 4.18

ff FEF 9.53 9.13 11.59 36.25 4.90 24.06 67.53 2331 194 497
TR ! ! ! ! 1 1 TR

E: R, )R .

HEl, HEAEZEAMPOEIENRY (AR, ok, 1 BEELMFERHREY) MaRHET
EFHM. BETHRAK. ARk EERM SRS RHE. RN, B0y, REK. BEENIHREL
PLERSF, VoK & B UL RO MR T MR 0 KDL R M & B ALY #UkiRY
FERERRVLEM P RIERINREAETRRD . EREHEBUPRR T AW M A BHK. %Kil
EYZH, TEEAM. SERE, URBSESERIK. XHRE . MHMERBNLAHERERE
fRYE . 1% NaOHHI R & BRK, RPULEHMFTHEAR. FER. ¥TUREDRNEEREN
M. FEMRYEREE, RUBCHFRISHR. BYRAEX DS SRR . GARER
REYAERENPAERMLFEREVER, BNRKEEYER. B TROENEAEENRITRH
SRR ERIEER D, AN KERADEBEAERNRS MY SBFAEMN. AR, 26
MEBEARRELLLEM R, RV OEMEEARTEE S el E A SER . BRNBEAEAR
REALBRL . ERFRITES, HE M0 RRER/NER LSRR > 2 2 HEKY
B ATIAETS S R A BB MEEAE M. —RAAATOHEERFRAROAEY, T&xt
MRBHRAGRRE, BHERONENREMNAERS TR, BOREEALFGT, WEM
YIRBMEE - SAEIRER . NERAEREE, SRR ERLD, o MxEn, HHE
GREERUAMENO AT, WAMBEERRER D,

MAEMERKpHEER, TREMMEDIH J&E LK pHEM - EHIpHIE, EREpHE
B A A A B B, TE R B S pHE RSP, U BARRREFNER, BEKEFR
1B BESIT . FEY T LUE R SR S0 A8 8 . & O B 7 B LA R b ) AR P A B
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MTIBCAE R B MBI, 2 BE S M e ER. EWMTEHEEKARESpHE, —RHIBES~6;
{85 M O I pHER /D G H4.18, B H4.32); Hlh, EEBEBLRRESEHpHERIN (8
BN N4.97, BAKEEANS5.04), FHELHFTFEARMNERK. RIE, ABOERTEKS, AEMN
WA —BRORAKEH, EHRNFBRLGT, SANBRRNBHNAKESUEEHMINEKES.
RO P EA TR BB AN TR, SHESSTEEMERTE K.

2.5 BHEASE B M5 BRI |

B4R E s E T3, NEBITH PRI BT 4 HEQY, WM 5ETM0E
CHER DR, HR KB, JLSEMNAT 3 ATAE., ATRAVILSBEHBT 15 HEHETey,
SMHSAH FI~FIS. KM 1.5 IRITiE, 50 15 Fh8 i b 306 5 A0 S0 4 b, 2 000 s
AEREnERMIL, STERLE 2.

X1 CIEL*a*b*(1976) R4k, BEAE*=! Bk 1 N NBS B2 847, —4 NBS 4L (AE*=1)
RSP EZENIBEER S 5. NBS BAMGEERE—M2H 6 £ 0~0.5 FiF, 05~1.5%
., 1.5~3.0 WTHE, 3.0~6.0 TTiR%, 6.0~12 A, 12 L E4EH ACL, [ERM & M4 6w A 2
RIRIR], &M D EEFEAIABT 3 N NBS UL, UEATHERZMGESL, Ky, H6
AN HFE ATt 25 A BURBEIR DI 6 4~ NBS UL E, BB & BEIA 19.75 > NBS. % IEH# R
BE4AGE, B8 MHMERESBERERT, KRS EZEHIK 28.64 N NBS., TTH, 15 FhgaR#
fE M &5 T BB,

2 BELTAETANERLENAETLMNERS %

Table 2. Change of the color and weight of unstained D. margaritae cane inoculated with stain-fungi

(g Rl 2 B Two week after inoculation ¥ 4 B Four week after inoculation
:::f.:z OL* A2 Ab* AE* Wf‘i-:/ AL*  Aa* Ab* AE* WT%S:“’%
Fl 0.98 -3.53 -245 4.4] 1.75 -1.34 -4.98 -2.95 5.94 1.90
F2 -0.72 -4.27 -3.49 5.56 1.45 2.94 -6.83 -4.76 8.83 1.83
F3 2.51 -1.83 -0.56 3.16 0.62 3.73 -1.94 -0.93 4.31 0.84
F4 3.16 -3.03 -2.83 5.21 1.55 5.85 -5.32 -3.11 8.50 1.91
F5 -9.48 0.26 -1.34 9.58 0.72 -10.35 -0.65 -2.12 10.58 0.77
Fé -10.60 -8.34 -11.38 17.65 1.7] -14.29 -6.27  -10.99 19.09 1.88
F7 -3.99 -6.97 -6.05 10.06 1.29 -5.51 -7.04 -7.49 11.66 1.62
F8 1.89 -3.28 -0.93 3.90 1.12 2.32 -4.66 '2.02 5.58 1.58
F9 -14.92 -6.85 -10.97 19.75 2.20 -23.15 -7.01 -15.33 28.64 2.47
F10 2.23 -3.55 -1.12 4.34 1.45 -1.04 -2.68 -3.63 4.63 1.88
F11l -0.93 -5.15 -3.62 6.36 1.99 -2.98 -6.97 -6.44 9.95 2.09
Fi2 -1.09 -1.92 -2.05 3.01 0.88 -3.01 -3.28 -3.62 5.74 1.32
Fl13 1.81 -3.58 2.50 4.73 0.96 2.52 -3.33 1.46 4.42 1.47
Fl4 3.84 -1.48 1.68 4.45 1.26 3.88 -2.61 -0.16 4.68 1.55
F15 -5.93 1.24 1.80 6.32 1.44 -11.97 5.12 2.53 13.26 1.99

MR ZE G 5 BRI 15 AR OR, BEEBEEM S WRETHENER. BERIATEH
B, EEMEMNECRHBERENERE, SOETORNEAMNBEH 8. SAECHNIE
RSN, A, BB RIS E R i U W 4 (A B G I BT 9 W0 8. %
WM 4R ATEL

MK 3, SERAMMEABEMOTERE -ERENRED, BFLERAD. B4 AT, HEMH
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B ERESAMHFE S ST RERTT SR IH

ERRKERKAN 2.47%, BN 0.77%. EFHHHERSHIBEXLLETNROAEENE. ER
RAFTERETENTEEEN 2 AREA, 25, RERAD: SHRAEIEMORERR, Ext
%Himﬁ%ﬁ%ﬁ%%“ﬁﬁﬁe ‘

. &

HERBREMRRARER, HPEFAN, ARGLFMNENTRINR. FRABROLLEES
HEAGIKEG, RREEEH. F8. NIMFHSIRIERZE.

WEBFIMFMERBENELRRY, ABMNETEERGEMEDSRHAFEETE,
M OEE., BEANIERTHREYIEBHETS, TEMMNIENERERARANTHFERE
B RIATF .

ERLZERSMTEREY, SFEEMOL, AEMEDTEHNETHRYNSEMEIE, 2
KE, BIRE., %%, KOApHENES: TOHEERRMBRONEY., Lﬁ?&bﬁ%ﬂﬁ@ﬁt
FE—EHEMER: TABERLERINTLLTERENLERFHELER, RABERR
BRI LR K.

MBS A HBAHTISHIETOET. HBEESHENXSEAE, HERRKTE
RAEERANIAN, RERR/S. ABEMEETIHENSARCHAR, REBHR, 2R R G mK&
TREHBNGAE., HEEFMENERERTENES, £ FRE LS5 EEHSEM AR
-, WBTEEREFER, HENEE, BENIESOEFER B OHME L ARSI
fRoyibgtFEsI#.

B AR o AR R BE SRR AT AGTL R UM . AR AT A R 2 U R A DK R A R g
#HT SRR,

ZE MR
(1] ENHE, BN, FARE. FHEMAOBASHE ). kRS, 2003, 16(4): 479-487.
[2] ¥R, THORR, SR AR EDSR MR D) MBI, 1994, 7 (1) £ 20-26.
[3] ¥Faihl, TR, WL, MBS BORMBIT (). FREIEBET, 1994, 7(3):239-246.
(4] UFHRRD, SRAHp, FORK. FRHBMTTSCRER ). AL WIS, 1999, 12(5):37-42.
[5] Wilcox W W. Some methods used in studying microbiological deterioration of wood [J]. Forest Service Research Note,
1964, 17(2): 63.
[6] BUH 5. KRMBOREERAR M) A6 (DERE 20 RREL, 2002: 21-25.
(7] &R, RHFE ML AER: BEEE LB, 2002: 322-325.
[8] A, KRHMIPY M) MR Aol N LA, 1999: 25-38.
[9) B3, MU, AFER. BHEFAMEAMETRE 0] Jbasklk s3], 2002, 24(4): 107-110.
[10] 363034, maEMZEM]. dbat: BSHE B, 2005: 122-130.
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