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Fiber morphology of six sympodial bamboos in Sichuan

CHEN Li-juan,ZHANG Chao-yan, LAl Yong-ping,
ZHANG Yong-si, GAN Xiao-hong

(College of Life Science ,China West Normal University , Nanchong ,Sichuan 637009 ,China)

Abstract: [Objective] The study comparatively analyzed the fiber morphological characters of six sym-
podial bamboo varieties and evaluated their quality and utilization values to improve the development and u-
tilization of sympodial bamboos. [Method) Nine clusters of six randomly selected sympodial bamboo spe-
cies in Changning, Sichuan, were chosen,and their fiber morphologies were investigated. Then, their utiliza-
tion values were evaluated using one-way ANOVAs incorporated in SPSS 17. 0. [Result] The average
lengths of fibers of six sympodial bamboo varieties were all >2 000 ym. The frequency with maximum fiber
length of Dendrocalamus farinosus and Bambusa rigida was =1 000—<C2 000 um,and that of other four
bamboos was =2 000 —<C3 000 um. The average length/width ratios of Dendrocalamus farinosus and
Bambusa rigida were 114, 67 and 114. 94, while those of other four bamboos were 138. 26 —152. 44, larger
than that of Moso (123.00). The average wall/lumen ratios of six sympodial bamboos were 2. 18 —3. 96,
smaller than that of Moso (4. 55). Longitudinally, the variations of fiber length, length/width ratio, wall
thickness,lumen diameter, and wall/lumen ratio of these bamboos were different. The fiber widths de-

creased gradually from culm base to tip. Radially, the variations of fiber length, width, wall thickness, lu-
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men diameter,and wall/lumen ratio of these bamboos were similar, while the variations of fiber length/

width were different. [Conclusion) The six sympodial bamboos were all better than Moso for paper-mak-

ing,and the properties of Bambusa chungii {iber, Bambusa distegia and Bambusa intermedia were the bet-

ter than that of Bambusa emeiensis. Thus,they were suggested for making pulp and paper.

Key words: sympodial bamboo;fiber morphology;{iber quality;utilization value
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Table 1 Fiber characteristics of six sympodial bamboos in Sichuan

) — 5 ’ 2 RE s

i K/ pm FORE i FHEE Sl g, TER G B
. ! Length . Lumen Wall/lumen
Species Length Average length Average width . . Wall thickness . .
width ratio diameter ratio

241 Bambusa emeiensis 1 005.28~5638.35 2490.17£32.69 b 18.4440.19 d 140.96 b 7.24+0.08 b 3.65£0.09 ¢ 3.96 a
BT Bambusa chungii 1317.00~4 957.35 2 805.92£32.20 a 20.72£0.21 b 139.61 b 5.4540.10 cd 3.5440.05 ¢ 2.18b
B2 AT Bambusa distegia 1158.92~6628.90 2 751.12439.90 a 19.0340.22 d 152.44 a 6.0640.10 ¢ 5.2040.04 a 2.40 b
4541 Bambusa intermedia 1300.80~5 416,64 2 831.14%35.06 a 21.3240.22 a 138.26 b 6.12+0.11 ¢ 4,.78+0.03 b 2.66 b
1 sk B AT Bambusa rigida 1 035.28~4 745,56 2 058.10£23.14d  18.43£0.18d  114.94 ¢ 8.06%0.09 a 4.6140.07 b 3.50 a

PR
Dendrocalamus farinosus

T« Rl — SRS AR 7B R RTE «=0.05 KF B2 R BE MEAFHERERARE, TH.

Note: Different letters in each column indicate significant difference at ¢=0. 05 level and the same letters indicate no significant difference. The same below.
HiZ 2 Al FEfh e b6 R AT ROLT AR BEYY AT A B A 27 2 1< B2 2 5 v B L R AR A A 3
R NEET . o0 BT AT LT 4 I 2250 BRA BAAT RORL 28T B R 0 vh 3 27 4 4 2 22
PARS R fc <, iRk 2 s A 4 AT FROLT 4R BE SR R340, Ay 4 Bl AT Al 4 A 3 55 b BB £ 4 K i
WRBA PR R Z . BRI RSN, Z I W RS
=26 AL ITHE 4R SHE

Table 2 Fiber characteristics of six sympodial bamboos in vertical dimension

623.17~5106.60 2 186.87£37.45 ¢ 19.7940.24 ¢ 114.67 ¢ 7.461+0.11 b 4.87£0.22 b 3.06 a

" " K B REJE/ ey B Ji
i i KEE/um S/ pm I Pl R JE 1L
. ! ; Length- Wall Lumen Wall/lumen
Species Parts Length Width . . . . .
width ratio thickness diameter ratio
AT K38 Tip 2 807.66 a 17.65 b 164.55 a 8.48 a 2.10 a 8.07 a
Bambusa F13% Middle 2619.82b 17.74 b 152.09 b 6.92 c 2.09 a 6.63 b
emeiensis JEH Base 2 040.27 ¢ 19.94 a 106. 05 ¢ 7.83 b 2.37 a 6.60 b
A4 Tip 2917.14 a 19.64 ¢ 153.66 a 7.68 a 2.87b 5.35 b
an
B*é/fﬁz'ii F1 3 Middle 2 821.18 ab 21.80 a 134.61 b 6.27 b 1.87 ¢ 6.69 a
F:F Base 2 682.48 b 20.70 b 130.91 b 5.70 ¢ 4.89 a 2.33 ¢
R Tip 3013.30 a 16.88 b 188.32 a 7.86 a 2.09 b 7.53 b
AT N - -
A . s Middle 3 075.06 a 19.68 a 159.90 b 7.36 a 1.71 b 8.60 a
B. distegia
HF Base 2169.18 b 20.48 a 109. 68 ¢ 7.51 a 3.23 a 4.65 ¢
A4FB Tip 2 567.65 b 20.49 b 130.09 b 7.64 b 2.62 a 5.84 b
AT
@i ¥ Middle 3417.58 a 20.47 b 171.96 a 8.60 a 2.47 a 6.95 a
B. intermedia
HER Base 2 510.55 b 22.97 a 113.03 ¢ 8.56 a 2.55 a 6.72 a
HH Tip 1998.20 b 18.12 b 114.14 b 8.09 b 3.84 b 4.21 a
fiiﬁ F1 3 Middle 2 383.37 a 19.84 a 125.39 a 8.98 a 3.74 b 4.80 a
F¥ Base 1798.29 ¢ 17.36 b 105.45 ¢ 7.12 ¢ 6.24 a 2.28 b
P12 K38 Tip 2 146.27 b 18.57 b 119.76 b 7.92 b 5.46 a 2.90 a
Dendrocalamus 13 Middle 2 963.57 a 20.32 a 150.42 a 8.66 a 5.98 a 2.90 a
farinosus F:# Base 1497.06 ¢ 20.55 a 75.87 ¢ 5.86 ¢ 3.17 b 3.70 b

1 < (6] 3 B8 I A AR [R] 5 B 3 [l — A A A (6] 8 067 1) 7 4B S H6 AR AE «=0. 05 KF L2 FARE ., FH.
Note: Same letters in each column indicate no significant difference at different parts of same bamboo species at e=0. 05 level. The same be-

low.
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Table 3 Fiber characteristics of six sympodial bamboos in radical dimension

N " N K- 7 H BEJE /ym 2/ pm BE Js H
Ko S vl et vl
width ratio thickness diameter ratio
#4 %8 Top 2705.38b 15.60 b 180.58 a 8.38 a 6.49 a 2.58 ¢
gl F1# Middle 2 495.26 b 15.20 ¢ 169.10 a 5.15 b 3.80 a 2.71 ¢
Inner B Base 1935.21 b 16.94 ¢ 117.07 a 6.67 b 5.08 a 2.63 ¢
S Average 2 377.35 a 15.92 b 155.44 a 6.73 b 5.12 a 2.64 c
B Top 3097.41 a 18.71 a 168.83 a 8.52 a 3.56 b 4.79 b
AT o i Middle 3099.48a  19.81a  158.70a 6.95 a 3.25 a 4.27 b
Bambusa .
emeiensis Middle H K Base 2210.59a  20.46 b 111.92 a 7.02a 4.11b 3.42 b
F1Y Average 2 808.93 a 19.65 a 146. 86 a 7.50 a 3.64 b 4.16 b
KB Top 2 620.20 b 18.65 a 144.23 b 8.48 a 2.10 ¢ 8.07 a
A F1 R Middle 2 254.82 ¢ 18.13 b 128.65 b 6.92 a 2.09 b 6.63 a
Outer H3B Base 1980.50b  22.44 a 89.36 b 7.83 a 2.37 ¢ 6.60 a
I Average 2 285.34 b 19.75 a 120.70 b 7.74 a 2.19 ¢ 7.10 a
HEEB Top 2 934.33 ab 19. 42 ab 156. 06 a 6.71 ¢ 4.47 a 3.00 b
P ) HrE Middle 2582.47 b 19.16 ¢ 141.88 a 4.61 ¢ 4.24 a 2.17 b
Inner LR Base 2 021.30 b 18.06 b 115.06 b 5.03 a 4.99 b 2.02 a
S Average 2 502.88 ¢ 18.86 ¢ 137.23 a 5.45 ¢ 4.57 a 2.40 b
B Top 3154.09 a 20.94 a 157.39 a 8.78 a 3.07 b 5.72 a
¥ 26477 o g Middle 3110.90a  24.53a  130.07 a 7.47 a 2.17 b 6.89 a
B. chungii Middle HH Base 2925.33a  21.45a 137.82 a 5.53a 6.20 a 1.78 b
SE-#4 Average 3062.46 a 22.32 a 140.04 a 7.26 a 3.81b 4.80 a
B Top 2671.20 b 18.60 b 147.74 a 7.68 b 2.87 b 5.35a
B HrERE Middle 2770.19 b 21.70 b 131.88 a 6.27 b 1.87 b 6.69 a
Outer LB Base 3129.34 a 22.70 a 140.52 a 5.70 a 4.89 b 2.33 a
1 Average 2 855.44 b 20.99 b 141.59 a 6.55 b 3.21b 4.79 a
HHE Top 2574.72 b 11.60 ¢ 223.82 a 6.06 b 6.83 a 1.77 ¢
il g Middle 2568.98c  18.50b  141.52b 4.71 b 12.29 a 0.77 ¢
Inner LI Base 1777.79 b 21.32 a 86.75 ¢ 3.62 b 15.84 a 0.46 ¢
S Average 2 304.34 ¢ 17.16 ¢ 150.35 a 4.80 b 11.65 a 1.00 ¢
HHE Top 3798.02 a 22.16 a 179.83 b 10. 67 a 4.04 b 5.28 b
B2 AT g i Middle 3141.63b  20.88a 156.08 b 7.80 a 4.08 b 3.82b
B. distegia Middle 3 Base 2306.31a  21.30a 111.48 b 7.20 a 5.16 b 2.79 b
14 Average 3073.97 a 21.44 a 148.76 a 8.56 a 4.43 b 3.96 b
HHE Top 2679.83 b 16.96 b 161.17 ¢ 7.86 b 2.09 ¢ 7.53 a
| 138 Middle 3500.82 a 19.67 ab 181.41 a 7.36 a 1.71 ¢ 8.60 a
Outer FE Base 2 427.55 a 18.79 b 131. 14 a 7.51 a 3.23 ¢ 4.65 a
-1 Average 2876.12 b 18.49 b 158.16 a 7.58 a 2.34 ¢ 6.93 a
R4 Top 2 600. 25 ab 20.39 a 129.90 a 7.99 b 5.70 a 2.81 ¢
il i Middle 3296.69b  18.32c  182.60a 8.41b 7.44 a 2.61 c
Inner FEFE Base 2303.61 b 23.05 ab 103.36 b 5.48 ¢ 14.71 a 0.75 ¢
-1 Average 2738.08 b 20.58 b 138.96 a 7.29 ¢ 9.28 a 2.06 ¢
A4 Top 2702.12 a 21.44 a 133.66 a 9.23 a 5.96 a 3.09 b
sty g i Middle 3844.89a  22.83a  177.03a  10.22a 4.78b 1.28 b
B.intermedia Middle HH Base 2572.37a  24.07 a 110.90 b 10.74 a 5.16 b 4.16 b
S Average 3032.37 a 22.80 a 140.06 a 10.08 a 5.30 b 3.84 b
##B Top 2402.16 b 19.64 a 126.71 a 7.64 b 2.62 b 5.84 a
N Fr# Middle 3106.14 b 20.24 b 156.00 b 8.60 b 2.47 ¢ 6.95 a
Outer HH Base 2649.33a  21.75b 124.78 a 8.56 b 2.55 ¢ 6.72 a
SEH4 Average 2717.12 b 20.55 b 135.72 a 8.62 b 2.86 ¢ 6.48 a
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Species Parts Length Width _4ength—_ Wa” I.‘umen Wall/ l_umen
width ratio thickness diameter ratio
B Top 1995.85 a 17.49 b 117.61 a 7.77 b 3.92 a 3.80 b
L] 138 Middle 2 602.48 a 18.86 b 142.93 a 8.58 b 3.44 a 4.99 ¢
Inner B Base 1477.73 ¢ 16.10 b 93.65 ¢ 5.79 b 4.51 a 2.57 ¢
F1Y Average 2 019.30 a 17.47 b 117. 80 a 7.36 b 3.96 a 3.79 b
KB Top 2 065.83 a 19.64 a 109.09 a 8.81 a 2.03 b 8.77 a
B Sk A g i Middle 2424.50a  21.32a  118.61b 9.62 2.09 b 9.29 b
B.rigida Middle HAT Base 1871.37b  18.19 a 105.51 b 7.74 a 2.70 b 6.45 b
S Average 2 120.94 a 19.71 a 111.03 a 8.72 a 2.27b 8.72 a
B Top 1933.95 a 17.25 b 115.70 a 7.70 b 1.84 b 8.46 a
HM HiE Middle 2123.13 b 19.33 b 114.63 b 8.76 b 1.81 b 10. 20 a
Outer I Base 2048.97a  17.81a 117,57 a 7.85 a 2.12 ¢ 7.51 a
S Average 2034.25 a 18.12 b 115.96 a 8.10 b 1.92 ¢ 8.16 a
B Top 1887.96 b 14.10 ¢ 135.89 a 5.98 ¢ 4.28 a 2.79 ¢
gl HrE Middle 2 680.60 b 16.88 b 161.22 a 7.26 ¢ 4.70 a 3.08 ¢
Inner L Base 1281.09 b 20.00 b 66.14 b 5.52 b 9.35a 1.18 b
-4 Average 1937.63 b 16.98 ¢ 120.51 a 6.25 ¢ 6.11 a 2.35 ¢
B Top 2539.14 a 22.38 a 116.99 b 9.23 a 3.92 a 4.71 b
BT o ff Middle 3320.70a  21.42a 159.13 a 8.77b 3.88b 4.52 b
Dendrocalamus . N ~
farinosus Middle I Base 1801.22a  22.82a 84.12 a 4.87 b 6.74 b 1.45 b
S Average 2529.39 a 22.23 a 118.86 a 7.62 b 4.85 b 3.56 b
A3 Top 1993.00 b 19.04 b 106.53 ¢ 8.49 b 2.06 ¢ 8.24 a
Sl i Middle 2889.43b  22.65a  130.80 b 9.96 a 2.74 ¢ 7.27a
Outer B Base 1392.48b  18.70 b 76.96 a 7.46 a 3.79 ¢ 3.94 a
S Average 2081.84 b 20.09 b 104.50 b 8.62 a 2.86 ¢ 6.48 a

2.2 AHZEE
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KBt 114, 67 ~ 152, 44, i KB /MK K 2 K2
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FOAATE 3 25 5 BRI i T S AR AT Z R B 41 4 K
P b 25 RN L R 2R AT S Sk BT Z R AR 4K
Vi lb 22 5 AN W R b 20T Ok BT FORL 2K AT
F 2T 24 K T F 34 2R B R 9 > rp A > s 2 1
ZEAT JHR AT ORI B Sk BP0 A A 9E L B SR R
R HH IR > B8R . 6 AN AT & R TR TE L2
[ Y FEAE 35 1k 25 5 . FEAR ) b, ZEAT RN L 2R AT
1 £ 2K T L 2R I 9 > > A 5 HL AR
G390 5 A S IR B 2 S LAY 4 R AR AT
v i) 2F 4 58 T 22 18] G 13 25 5%
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HZR 1 AT, 6 B DA ZE AT 2F 4k 1 7 24 BE R Oy
5.45~8.06 pm, PRI H 3. 54~5. 20 pm, BE &
Feoh 2. 18~3.96, TR 4124 BE J5 5 1 » fie K iy o
B Sk BT LR R LD AT L ER AT VAR R ZEAT L B
AT Ee /S Hoh R Sk BEAT 5 H A 5 R AT R Z 1R AR
% 2 5 R IL AT AT 2 R 25 RO B L T
G305 H A A BT R Z AR 1 3 22 Sk SR OB
BT —HZ 2R R,

TEF- Y 48 7 T - e R R SR ZEAT O 2 1
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S RINET AT S AT = H 2 2R AR E .

A5 F BE IV HE 5 T e R A ZEAT O B Sk
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1 2 W], A Bl ey b O [ A b 2T 2 T X R
JE V2 Jl A FBE Ji HG 1) AR A LR AT A — R /Y 22 5%
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