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Enhancing mold-resistance of laminated bamboo curtain lumber using

three non-native bamboo species

AN Xin, QIN Daochun, JIN Xiaobei, LI Yuyao

(Bamboo and Rattan Science & Technology Laboratory, International Centre for Bamboo and Rattan, Beijing 100102,
China)

Abstract: Laminated bamboo curtain lumber (LBCL) was manufactured from Dendrocalamus hookeri, Bambusa
teres, and Yushania alpina all from Nepal or Ethiopia, and was coated with commercial mold inhibitors, 3-iodo-
2-propynyl butyl carbamate (IPBC), Tung oil, or nitro-cellulose lacquer to improve anti-mildew capabilities. In
the laboratory, resistance of both coated and uncoated LBCL to blue-stain and mold fungi was evaluated using
China National Standard GB/T 18261-2000. Results showed that the uncoated LBCL had no anti-mildew capa-
bilities according to areas of mold infection. Bamboo species had little influence on mold resistance with LBCL
(P<<0.05); whereas, treatment methods had a strong effect on the mold resistance (P<<0.01). LBCL made of B.
teres had slightly better resistance to Botryodiplodia theobromae than the other two bamboo species (P<<0.05),
but LBCL coated with 3% IPBC and lacquer was basically resistant to B. theobromae and Trichoderma ligno-
rum. The most effective treatment method that was an LBCL with 5% IPBC and lacquer coating provided 100%
resistance to B. theobromae and T. lignorum was the most effective. [Ch, 2 fig. 4 tab. 16 ref. ]
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A ArsE s EAE O B PRAT R AUAGE [, — SR ) SR T M i R R . AR R I R O
X AT F BRI AE XS A, (HRI KRR, BN A28 0 R X A AT SR Y B XA B R A
D3 UAD, O A R R A R ANl I g A B Bl sk e b DX R R Y b AT B IR AR AT T LR AR, T
RN P LA . B AR E SIS, AR BE A ERAT B IR 0 S B E R . AT 2 B (lami-
nated bamboo curtain lumber, LBCL)J& LA IMSUZ BUH IR . AR MR AT #, 7 &z, [
MAT@N, KR FIRRMERMRGE KT, (B, MTHMAS S A K E RS LUEFERY
BT, P AT A AR R IR N, Bl AR | R AR E Y, SO O AR S I
T LEE A, T EA AN R S T, T E A TR R AR . AT R B AR R v R A S
AEETE, XILBERE . B EBR MRS WARGE D AT N 3 AR 1 B A Ak B T2 e Ak B T2 4 Sk i
AR BE v A B A B R Ak B X A A AR ZE B T A T AR B, e ) Ak B R AR ARORE i A A o
250 7 A PR BB AN R 2 N B AR OT B S Ak B AR AROR AR SE DL IS, RS P AT B A AL
B, AL SR ) A A AT RRH I A VERE AR AR, BRSSO A R T, Rk, X TS
P 2 BRMA U hil) e A B2 — A B AL B2 BEAE AT R AT 08, PR DR 24 7] 4b JRAT +A
Bk Sz BT A AL (3-L-2- P L H R T G, IPBC) & —Fh RIAF B & WL 59,
XF NP AR B C SR 2N 2R 52, AT DA INTEAR it o vk R s oAt 21 4 25 0 Lol it
PUEARAETRSE], ] F T A BT M B B B 76 A2 — RO Rl TR, B TRk
M TR . TR IE s, BB ARG, AT HFARMTB K . B, & —Fh 7 s A& A AR B B B 550
TS AT 4E VG B 2 — PP LU B W AR & SR TRV BE, B TP BMtker . BA By ;A et 55
SR, TIZ R SR R A UL, ASWESE L I K R 3R FE A B A o 3 A AT
TR A 2R AR X G, BN F A 25 R0 Aokt R Pk sk — R o 5 85 85 0 b7 25 AR A X IR,
SFFENT R TRM JE AL B 5 . B AR R AR, Ay Sl SR R AT A B s ORI T AR A S A
1 AR5 7
1.1 R I 1
LL1 XA JETHR R 2 L WA o 5 19 3 AT R AT 44 . JENR IR 58 Je 1T Dendrocalamus hookeri,
AR H 0.790 g-cm™; JEVHI/R D F AT Bambusa teres, IeA % FE Hy 0.638 g-cm™; B 224K L W & AT
Yushania alpina, 5:A%FEH 0.418 g-em™, |y o EAOBE 258 BE AR Tl W58 5 i/ BUAT 75 2 BA6 o
Py 2 BRURE S AT R I 1) 2 Oy SRR A g ARbS , SR R —3ul” BT L2, RIESH. AR
R 140~150 °C, #JEMRE] 1.5~2.0 min-mm™, # )% JE 7 5.0~8.0 MPa,
112 &g a OfFPLEYEY IPBC): iy, HA BRI T 5 =35.0%, ShLK TG 0 ok 3 (4,35 ]
VU, KRR W 3ERE pH Ik pH 4.0~10.0, o] R REK AR QR &R : Tl , HRLn ks
WA, pH 6.5~7.5, ARG MEY & /- 50CH 80% .. 77 bRl e ROR DR B F3 B A M 78 1) A S0 2 )
DEH PR B BOE I 1%~10%, Ofuh: i, ki, SiefBch 1.500 0~1.516 0, 7K 43445 &
FERY/INT 1%, THUMAIR . TR A ZRY), B /T 6 mg-g™ (URALEN) o @RS I0LF 4 175 % I i
B T, R AE WA, IRE E Dy 2:1, TRy 25 C, XA 70% 5 A5 T 1Y T 25 i 4] 2
10 min,
1.1.3 X¥ WA WAl Ek 4 Botryodiplodia theobromea, T&FK Bt, W : 4@ AKE Trichoderma lig-
norum, fa#R Tr,
12 BhERERZE

W T T B 8 R A0 TPBC FC 8 3 A Ay BB B2, Wil 1%, 3%F1 5%, SRJG IR FER T, & Fh2y
FU AR ) B 240 0.1 kgm0 BRA A SR T 3 UM, AR IR 0.1 kg-m™, TS 1 Ui
TE AR AR TS G I PR R 13 (B T AT Um0 , AT Z 05 FRUR A 13, 355 4% B8 70 2 T A i AT
ML DL RS HE o 1 — 2Pl RE7E R TR Rl A AL 2T 4R v e, W IR A& 0.1 kg-m™,
1.3 BEEgENR G E

Z: 2% [E Z Ak GBIT 18261-20004 B 23 71| b7 15 A A4 25 1 B i 78 B 000 7 vk )1, s J2 REUM 4l i
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R ke, JEBENLECRE , T 45 ok B 25 70 14 il Table Extent and intensity scale of mould growth on samples
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354@15,?%@5%\ By BT o 3 R R IR 12~34, S A< 1/10
A4 BRI E 4 PR BRSNS I TR 110
AT R DPS Ge it B AT 245 5 22 534
ZHEIR SR, W BEE T 2200 . 2 RS AT R AL 315 O R & B IR ROR #Y WL R e
R, DAKCAS TR I P v LA RSB xS 16 Rk 31 5 A5 A AR LR AE (Y 43 2, W]
PATT G- 4ib 53 BT 10 A AL B VR BRI 45, i e AS (] b 2875 2 fg AR B

2 HREN
TR 22 BRI 4 R LA, 3 BB 2 BB 28 16 Fh b B (B0 145 R Lo 2.
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Table 2 Mould growth rating of the LBCL coated with different agents

fib B Wil 25501 5 1 43 50 %0 ‘E/E%%ﬁﬁﬁ* ¥ME - LS — Sl
R HEA EAr AT AT AT
1 =Ad 0 4.00 400 400 400  4.00 400 400 4.00
2 MRET T 4.00 390 400 370 258 1.08 267 211
3 AHHLEUES) 1 3.40 130 330 263 0.0 0.00 000 0.0
4 HHLBULY 3 2.20 130 350 291 0.0 0.00  0.00 0.00
5 HHLBUEY) 5 2.00 1.50 240 246  0.00 0.00 0.0 0.00
6 A HLBLIL )+ Ak £ i 3 i 1 3.60 220 320 326  0.00 0.00  0.00 0.00
7 B WL +RY Ak 2R 4 i 3 1.00 110 140 092  0.00 000 0.0 0.00
8 A LB+ 1 b 2T 4 3 5 0.90 060 090 0.65  0.00 0.00  0.00 0.0
9 FiMHBE 1 4.00 333 400 378  3.67 267 400 3.44
10 7 H By 251 3 4.00 333 400 378 3.7 0.17 358 231
11 B 5 5 2.58 383 392 344  1.08 1.08 142 1.19
12 i I 4 790+ S 2T A 30 1 1 3.42 383 292 339 200 372 283 285
13 i 77 5 790+ s T 2T A 30 1 3 3.83 397 400 393 192 3.08 283 26l
14 1 By 25500+ 1b 2T 4 05 5 2.50 2.63 400 3.04 085 2.50 142 159
15 il 4.00 400 400 400 208 233 392 278
16 Al i+ il Ak 2 24 ¥ 4.00 350 383 378 1.50 0.33 258 147
AT AR A 5 4 ME 3.09 2.77 3.34 1.43 131 1.83
AR 22 8 LA A B A - - -
YT FEARIC A M B SRR L E LA AL, -7 RARTR B R AU R 3 (P<0.05) .

21 PETEHE

3 3ATRRAT 2 BN M AR CE A A T 22T A R . A 3 AT AT RO Bl YA A R R
(P<<0.05), A4k 3Ty 2% Bs i 25 SRS WA A 25 (P<<0.01) o 15 SC 0 A7 4 b 288 1) 36 A% 11 {52 e 7 B8 Dun-
can’s B & W 22 MK 1) Z2 LRI, SRR 20 AT ST S Ry de AT sty 22 S5 B35 (P<<0.05),
1 AT 5 P T e AT 25 S AN 3 (P<<0.05) o R AT A BT ELES R AT UKWy, AR AR BEAS PR T, 5 AT AR
AT 2 B B ROCR B, IR AT SRR B AL PRI T R s e AT A AT, S 9 R IR B w B AL
PEREIN S R — 2, Br LS FPT ) A0 A7 7 )2 BB A L X g 1 70 S8R AT AR PR 2

{1 DPS GEit-S1 k38 16 Ff A [l i B 75 314 10bF 6 22 bR 000 T E R GE SR AT 4 2R WL IR 10 2245 245
UL BES , AL BT LSS PTG AR R, AMZLGECR, A —E MBSk . Wik, s
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Table 3 Variance analysis for blue stain fungus growth rating of the LBCL from 3 foreign bamboo species

78 S R YA -5 B H ¥J5 FAH P

(EZ RS 2.524 1 2 1.262 1 4.737 7 0.016 3*
Ak 3 75 5 47.642 2 15 3.176 1 11.923 0 0.000 1%**
R2E 7.991 6 30 0.266 4
S 58.15 8 47

BLEH . % R 23 B 3R7R 7E 0.05 F1 0.01 7K | i 25,
BRI E N 3 K, I L3 (EREEA R,
FEAL TIP3 s AR T RIAL S 8 ';t}

—25, AR 3, kb3 4, Ab3ES FIAREE 6 13

W%, HALET RN K, oy
S AT, AbER T AR BE 8 R A A, B 3%k }g——J ]
5%y A5 WL 5 35 V106 £ b B S A 0L BT Ik 3“ 1
SRS G A T LB (IPBO) STt 14
AR, SRR YA MBI RSB F——
0.5%HF, HEHLe b i b e R s 4 L
AL X SRR A —8, W TsIscEm6]h l

8 J

TR AN BB 25 45 BB TP A A T H AT e . . |
WABOR AR, ZHALE AR AR, 0 03 06 09 12 13
W 8 A AT B S o KRR, BEAS AT HE Y B S
W, R BUR b b 2 B e, b ;i;;iﬁ;g;fﬂﬁﬁxaﬁw
HL3, SREL4, ARIES RUALEE 6 XA AYBS TR KA Figure 1 Clusteringaanal;sis for blue stain fungus growth
CRROR, SR A AT LB B, LT BB e
f B AR S 2R 6 T 2
TG AL RE L AR B | TR EL A A 2 BBy, T XY A A S A AL
22 HBENE

J 4 3 HTRR P R BB W M0 07 250 BT 4 e e 4 T b B KR 16 2 S R
3, ANE T T TR B (P<O0.01). BT BRI 6 b BB B A R B
(P<<0.05),
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Table 4  Variance analysis for mould growth rating of the LBCL from 3 foreign bamboo species

7 S R U 75 M F R Y5 FH PAH
(UEZRUES 23567 2 1.178 3 23013 0.117 5
JUBLIpIE. 88.011 5 15 5.867 4 11.459 1 0.000 1%*
B2 15.360 9 30 05120
pEg | 105.729 1 47

AT * R S 3R £ 0.05 i 0.01 K BB %

{1 DPS Gt E X5 16 FhA [a) Ak PR b 55 o 0 5 E R G R LT 45 R DL IET 2, [ A ml o SR 26 2%
WA 3 A LT RET L) I3, P4, 43S, I 6, A 7 by 8w H—4k,
AhFE 2, KbEE 10, AbFE 11, AbFE 14 FALFE 16 WA —2, HAMF T AR N —J, 45584
B r . ¥ 3, AbFR 4, AFRS, AFR6, AbIR T FNAbFE 8 My A MLML AL B, A R I
¥ 0, futel A, A ALBE YR — R AR T A B 2R, ER R A BOE 1% LA o BT R SE O
JiH 50 5o 5 0.35%, 0.50%, 0.65% (1A HLEL L4 (IPBC) 2k BRI I i A7 2234, A ML il 4 By ¢ EE 2
1, XU R Aspergillus niger FHG & %5 Penicillium citrintim 76 BRI BFIG1ER, SEX#EMEL/NT 1,
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Figure 2 Clustering analysis for mould growth rating of the

K2

LBCL with different treatment
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