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Effects of different ages and positions on fiber morphology and
crystallinity of Phyllostachys edulis

NIU Sijie, WANG Na, CUI Baixiang, WANG Chuangui, WU Heng, ZHANG Shuangyan
(College of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: [Objective] This study, with an investigation of the influence of bamboo age and position on the
morphology and crystallinity of Phyllostachys edulis fiber, is aimed to provide basic data for the the reasonable
selection and efficient utilization of Ph. edulis in the production of pulp, paper, bamboo textile and other
industrial products. [Method] With fiber segregation method and common optical microscope measurement
method employed, the fiber morphology was determined whereas the relative crystallinity was calculated by
Segal method. [Result] Bamboo age was postively correlated with the fiber length of bamboo, 80% of which
was between 1 000 and 2 500 um, belonging with long fiber. The shape of bamboo fiber was less affected by
the axial height of bamboo, and the fiber wall cavity ratio and length width ratio had significant differences
among the three sampling positions (P<<0.05), but there was no obvious change rule, and the fiber length had
no significant difference. In radial direction, the fiber length displayed a significant change rule, which was
generally reflected as bamboo medium >bamboo green>bamboo yellow. There was no significant relationship
between crystallinity and bamboo age, and there was an increasing trend from near yellow to near green in

radial direction. Among the factors affecting bamboo fiber morphology, bamboo age had the largest
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contribution rate and the most obvious influence. [Conclusion] The fiber morphology of Ph. edulis was most
affected by the bamboo age, significantly affected by the radial sampling position, and less affected by the axial
height. All samples could be used in industrial production, and it is recommended to take the bamboo age as the
priority index for raw material screening. [Ch, 6 fig. 6 tab. 22 ref.]

Key words: Phyllostachys edulis; fiber morphology; wall cavity ratio; fiber length; fiber length width ratio;
crystallinity
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Figure 3 Wall cavity ratio of Ph. edulis in different ages
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Figure 5 Fiber length width ratio of Ph. edulis in different ages
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Table 2 Differences of Ph. edulis in axial fiber morphology
HuRt 112 a Trit4 a P16 a

WO orsprEmst FAEKEE MM FREKTEN SPBREEL AEKEAm SHKIE EREEE SEKEAm FAKIEH

1 490+0.15a 1787.04+34.14 AB 11429+2.82 a2 6.30£0.16 a 1810.21+28.98 a 133.62£2.98 A 7.91+0.18 A 1 854.00+27.22 a 146.71£3.05a
2 490£0.16a 1754.41£29.25 A 117.58£2.99a 7.31£0.13 b 1769.81+33.86 a 149.43+3.83 B 8.70+0.18 B 1 884.01+29.88 a 134.47+£3.00 b

3 5.69+£0.14b 1864.93+29.80 B 133.02£3.01b 7.110.14b 1852.12432.62 2 158.673.69 B 8.10+0.14 A 1 894.12431.17 a 143.75+3.35 ab
FHE 56 1802.13 121.63 6.91 1810.71 147.24 8.24 1877.38 141.64

VLT B TR EbRER . BOREERAL 1, 2, 3 IR IR B W 1o NS FRFOREURA G T 25 RS, PP LB N e
Je¥s; RETRFRBATAT G 257, PIRHLBCH B IR o (RS ] 7R A HORE 03 22 53 1. 3% (P<<0.05)

222 PBESEBEEFHN  HULT YR LT 2 E R R R R TG RE LG, 2T AR L
N, FOREFYEANMIRE B, MURGBOR, SRRV, (Had N LT AERE I Lo LT AR ) 2 MERE AR
2, AT\ TR s, SUEaEs - EmEes i, B 52 86e .



450 WroIL R R K A R 2023 4E4 F 20 H

HI 3 R BEE TR ARE I, BATHER A AL A 2T 4R BE I LU XA BT 25 ATl B AT A ) R A
Hi A~E P 4ERE I AR B35 . BRATIS 4 2 BAT AL B 19 2 DNIBRERRALZ ], HABAT I AR &I SURE 2 1Y
FHREZEERYA RS, MK ELERR ErEU R, EESM M T4 KR m
AR B FH AL (P<<0.05), 1% 4 71 6 a BATIME B-D Sfif K, X5 MRS MiFEsit—
o AT 2 a BATIAHERE BRI S, 15 D WAL /IME R FE. PTiE 4 F 6 a P8 AL 4E
KIEHEIN 130~180, FFALr8UTIAS T H FIEF4Edi] fhse pf bR

R3 EMEQFAELSESR

Table 3 Differences of Ph. edulis in radial fiber morphology
b4 a

TORERR i fit#2a 16

(BT syt P KBEAm KRN SFREERIL KB FEKGEL TR FAKEwm  TEKEL

6.49+£0.19B 1712.21340.33a 112.47+3.94a
4.84+0.22 A 1 852.63+41.17 ab 129.04+3.79 b

o o w >

5.07£0.18 A 1 694.74+36.84 a 123.87+3.61 ab 6.93£0.20 a 1 714.09+43.21 a 142.49+429a 9.09+0.23 a 1 863.92+36.82 ab 147.69+4.27 ac
7.02+0.18 a 1 935.47+40.85b 153.03+4.97a 7.63+0.19b 1 884.41+38.23 ab 144.30+3.84 abc

7.11£0.21 a 1 822.00+42.29 ab 153.07£5.00a 7.84+0.22b 1973.08+36.44a 151.02+4.28 ¢
4.49+0.16 A 1 824.75+£39.29 ab 125.15+4.20 ab 6.81+0.16 a 1 765.08+38.28 ab 145.83+4.59a 7.83+£0.20 b 1 865.71+38.70 ab 133.26+3.57 ab

E 4.93+0.19 A 1926.29+41.19b 117.60+3.60 ab 6.67£0.19 a 1 817.60+39.88 ab 141.76+4.11a 8.13£0.23a 1799.77£38.56 b 132.32+4.09 b

VT B L B bR . BURERRAL A~E FOR M BIR AL E LA 20 NG FRIR IR G O 22 5P, PIRILECH e e s KRS T
BTREAR ARG 07 255 TR, PUPTLLEO IR 1 o RIS ) 52 B3R A [ BORE R 6722 5 135 (P<€0.05)

2 4 Al A fESEI BT A4 S AN T
TS R, TR N 34.004%., AL, 7E

F4 ERHERTFREEFEFFEAM

Table 4 Each factor extracts the sum of squares of the load

Tolb A = s F rp s I S % AT IR I R, DLk 3 & LY T % TR/ %

A BRAY AT R Fris 30.004 30.004

23 MW EMNLSERENEIN b ] BURE A, 22.431 52.435
45 S BEAE AR AT F Y TSI B SR, Gk 16757 69.192

HRRE . FAELRELFAER (=K Z) B ‘oo

Ko FEBATARK RSG5 AR LR = KR 3500

TR AR R B, BTG I 2 B Sl A 3000

I 6 T AR BATHILE AR s —5, T & 2500

255, 1k 2. 4. 6a BATIILE BIEAIRL, 4 Z 2000

1% 39.48% . 39.72%. 39.59%(3 5). & 1500

2.4 BUREERAIN BT 5 R BRI 1o o

241 EETREREEF SN RRMRENLT 00 i

de ok i BEAE Sl ) R AR AR . R S AT ’ 5 10 15 20 25 30 35 40

T AT 2 R 6 a BAT AU LT 44 B R B/ MK IR firsis s 20/)

FEE 2B 3B, BB 1BL, WATIS 2 a BATHILT H6 RRE#EM46 X HETHEE

HESE B MR BIMIRUCR S 3 Be . 28 2 BEL 49 1 Bee

Figure 6 X-ray diffraction patterns of Ph. edulis in different radial
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Table 5 Relative crystallinity of Ph. edulis in the axial direction under
different ages

Table 6 Relative crystallinity of Ph. edulis in radial direction under
different ages
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