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Seasonal radial growth ofToona ciliatafrom tropical forests with

contrasting soil water status in Xishuangbanna, SW China

Arisa Kaewmanbd? PeiLi Fu! Ze-Xin Fan?
(1 CAS Key Laboratory of Tropical Forest Ecology, Xishuangbdmoaical Botanical GarderGhinese Academy of Sciences;
2 Department of Life Sciences, University of Chinese Academy of Sciences; 3 Center for Plant Ecology, Core Botanical Giarelsmns, C
Academy of Sciences)
Abstract Tropical forest is a crucial compent of the global carbon cycle. Understanding the seasonal radial growth
pattern of tropical tree species is important to predict the impact of climate change on tropical forest and global carbc
cycle. Xishuangbanan is located at the northern margin @nAsopical region, and the forests therein are very
sensitive to climate change. We monitored the seasonal radial growttoid ciliataby using both dendrometer and
micro core sampling from a tropical karst forest (dry forest) and a tropical sedsoest (wet forest) in
Xishuangbanna for continuously two years (2@089). We found that the cambial ©f ciliata started to be active
during December to next January, and the cell wall thickening ended during October to December. The radial growt
rateof T. ciliata in rainforest was significantly higher than that of karst forest. The radial growth rateciiita was
negatively correlated with VPD and positively correlated with precipitation.

Keywords Toona ciliata radial growth cambial activity tropical forest
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Intra -ring xylem traits responses to drought in conifer common garden

hints for species selection

Weiwei Huand? Patick Fontf, SvenrOlof Lundqvist, Jagen Bo Larseh) Jon Kehlet Hansén
Lisbeth G. Thygesén

1 Bamboo Research Institute, Nanjing Forestry University, Nanjing 210037, China

2 Department of Geosciences and Natural Resource Management, The Universiteolien, Rolighedsvej 23, B1058

Frederiksberg C, Denmark
3 Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Zircherstrasse 34903 Bmensdorf, Switzerland
“Nc, Rosenlundsgatan 48B, SH8 63 Stockholm, Sweden

Presenteemail: huangww36@gmail.com

The longterm impacts of summer drought and high temperatures on xylem traits of conifers grown in Denmark are
scarcely investigated, even though these traits can play an important role in determining xylem functional performanc
andwood properties under the ongoing climate change.

To investigate how different species are expected to react to climate change, especially summer drought, w
elucidated the xylem plasticity of six norative conifer species from a Danish common gardeerowy the period
19672012. We considered xylem functional traits .(teacheid wall thickness and lumen area) as well as wood
properties relevant for utilisation of the material (density, stiffness and microfibril angle) as affected by drought index
andtemperature.

Results showed that xylem traits responded stronger to summer drought (July and August) than temperatur
especially for the part of the ring produced later in the season. The response was strand@efapferiP. abies P.
sitchensisard A. alba which formed latewood tracheids with smaller lumen and thicker radial walls, and wood
characterised by higher density, higher stiffness and lower microfibril angle. In coRtras¢nziesjiand to some
extentA. grandisshowed more drought riegant wood formation with nesignificant climatic signal in their xylem
traits.

This study comparing the xylem responses of trees growing under the same conditions indicates differen
anatomical and structural impact among species, whereby the xylermehziesiis predicted to be least affected by
summer drought of the species considered. This species was already predicted to show only minor changes in grov

ring width under climate change.
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IWood: an intelligent system for wood specimens digitalization and wood

species identification
He Tud", Liu Shouijid?, Jiao Lichad? Guo Juah? Jiang Xiaoméi?, Yin Yafang?

1. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing, 100091
2. Wood Collections of Chinese Academy of Forestry, Beijing, 100091

Abstract: There are approximately 180 wooeérbarium collections with more than 1.5 million wood specimens
around the world, and a large number of wood specimens contairstaige verifiable information on the original
geographical distribution of wood species and their distribigimironment t©ianges over time. Digitization of wood
specimes will be an inevitable trend for xylaria to give full play to its role, which involves the acquisition, storage,
analysis and utilization of data from all aspects of the specimen. Among them, the imagkevdada specimens
contain abundant anatomical features of wood, which is an important scientific basis for wood species identification. i
order to improve the efficiency of wood specimen digitalization and wood species identification, this study invented a
image acquisition device to collect anatomical images of wood, developed a software i.e. iWood, fagimage
image dataseturation, deep learning models configuration and wood species identification, which will provide
technical support for digiti@ation of wood specimens and their anatomical slides and a new approach to identify wood
species accurately and quicktyvariousscenarios. The intelligent system for wood specimens digitalization and wood
species identification will lay theéatafoundation for wood informatics research.
Keywords: wood specimensyood anatomical structurdigitalization, species identification, wood informatics
Acknowledgement: This work was financially supported by the projects of Chinese Academy of Forestry
(CAFYBB2017ZE003) and National Forestry and Grassland Administra2@20070306).
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|dentification methods of Taxus wallichianavar. mairei
Yin Wenxiu" 2,Zhang Mingzhe
1.Zhengdag A&F University 2.Zhejiang Academy of Science and Technology for Inspection and Quarantine, Hangzhou 310016,
China
Abstract: In this study the ITS gene of Taxusspecies{axus wallichianavar. mairei Taxus cuspidata Taxus x

Media Taxus baccata Taxus fana Taxus wallichianaand Taxus wallichianavar. chinensi} were amplified and

sequenced. Polymorphic loci were screened by DNAMAN software and specific primers and probes were designed f

Taxus wallichianavar. mairei. The Reatime PCR test showed thisie primer and probe can specifically ampligxus

chinensisvar. mairei andTaxus wallichianaand the sensitivity can reach 0.001ng/L. It is a sensitive method to identify

Taxus chinensigar. mairei rapidly.

Key words :Taxus wallichianavar. mairei; Red-time PCR;ITS; species identification.
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Wood anatomycharacteristics of Cylicodiscus gabunensiand Berlinia

bracteosa
Zhaoyang YU, Jinbo HY Shanshan CHANG, Dongnian XU, Yuan LIU

(College of MateriaBcience and Engineering, Central South University of Forestry and Technology, Changsha 410004, Hunan,
China)

Abstract: Cylicodiscus gabunensi@Mimosaceae) anderlinia bracteosa(Caesalpiniaceae) from Gabon, Africa,
which have many aliform parenchyma wesgamined. The macroscopic characteristics, microstructure and fiber
morphology of two African hardwoods were observed and analyzedelayof stereoscopic zoom microscopad
biologicalmicroscopeThe results showed that wood structures are very siantemg the two species of woothe
difference between heartwood and sapwood is obvibey, are almost diffusporous,with mainly solitary vessels
and radial diagonal multiples (usually2cells). Vessels are usuafiffed with gum. Intervessel pits eve alternated,
the pit of rayvessels was similar to the vessel. All species haveaal parenchymamost of which areliform
parenchyma. Wood rays wemnenlaminated, andhere fiber length were medium to lofithere are also differences in
the strictural characteristics of the two species wabe: heartwood of th€ylicodiscus gabunensis golden brown
with slightly green, with dark pinstripes, the sapwood is light pink, and the growth ring was not obvious; The
heartwood oBerlinia bracteosawaslight reddish brown to dark reddish brown. With dark purple or brown stripes,
and obvious growth rings. The total number of wood rays per millimeter range® fimiin Cylicodiscus gabunensis
sometimes oblique, theidth of multiseriate rays ranged fro2 to 4 cells withthe mean height rangirfgom 6 to 27
(mostly 15 to 20) cells. The ray tissue had the same shape and multiple rowsf witish were round or oval of the
multiple rows, and the cells usuaflifed with gum. Wood rays dBerlinia braceosawere obviously narrower thahe
other, 3~6 roots per millimeter, mostf which were uniseriatewith the height ranged fronb to 12 cells
few of whichwere biseriate raywith the height ranged froh0 to 22cells Wood rays are uniseriate and mutiate,
foll owed by Kribsé types Het econammedrhorobic crystals. The awenage fiberh e
length andvidth of Cylicodiscus gabunensigerel 5 7 9 . 7 42¢6m 7adnediheratiovof fibbr length to widthwvas
59.52, and fibewall cavity ratio was 0.32. Single pits have slightly narrow edgih, no septate fibers. The average
fiber length andvidth of Berlinia bracteosaverel 4 1 8 . @nd2c1m 7 5 ¢ theratiov of fibkr length to widthvas
65.91, and fiber wall cavity ratiwas 0.68Berlinia bracteoseéhadthickerwall of fiber with obviousmarginal pits. By
analyzing the anatomical characteristicsCglicodiscus gabunensand Berlinia bracteosawhich weretwo species
African hardwoods. It is expected to provide a theoaebasis for the processing and utilization of African hardwoods,
and at the same time provide a theoretical basis for the identification of impeegdhe selection of materials for
manufacturer, and the rational use of woaterials.

Keywords: Mimosaceae; Caesalpiniaceae; axial parenchyma; fiber morphology; microstructure
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Performance and radial variation of wood properties in poplar clones

Yamei Liu*, Liang Zhod, Ying Guar, Jianjun H@, Zicheng Zhay) Hui Gad*, and Shengquan Lit
(lLKeyLab of State Forest and Grassland Administration on A Woo:¢
Forestry & Landscape Architecture, Anhui Agricultural University, Hefei 230036;
2. Research Institute of Forestry, Chinese Academy ofdfigreéBeijing 100091; 3Jiaozuo Academy of Agriculture and Forestry Sciences,
Jiaozuo 454001)
Abstract: Wood properties are crucial for the application and development of new clones. In current paper, anatomica
and chemical properties were studied irheigew poplar clones (50, Zhonglin46, 108, 36, N179, Danhong, Sangju,
and Nanyang) in Henan province, China. This was done to analyze the effects of clones and ages on wood propert
and then to select appropriate clones and reasonable rotation agesditerevealed that effects of clones and ages
were significant for all wood properties. The poplar clones were ranked as follows in terms of their wood properties
108, Danghong, and Nangyang > Zhonglin46, 50, and N179 > 36 and Sangju. The quantihtiity age was
between & years. There was a significant rapid increase and the subsequent reduction or stabilization of ring width
fiber length and diameter, double wall thickness, ray height and width, vessel length and diameter, vessel proportio
fiber proportion, and holocellulose content from the pith to the outer layer. In contrast, the microfibril angle (MFA),
vessel frequency, and ray proportion, lignin content, and extractive content initially decreased and subsequentl
increased or remainedlaévely constant. All wood properties exhibited turning points across time, with the exception
of the double wall thickness and lignin content.
Keywords: poplar, clone, anatomical properties, chemical components, radial variation, rotation age.
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Study on wood anatomical features offagerstroemia limii
Jinghan Zhang, Jiayan Luo

(college of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037)

Lagerstroemia limiiis a tree from Lagerstroemof the LYTHRACEAE family, being native to Fujian, Jiangsu,
Zhejiang and Hubei, is unique to China. At present, the anatomical structurallaigenstroemia limiiwere not
reported. This article used thagerstroemia limiiwood taken from the Nanjingofestry University as the research
object.

Macroscopic characteristics: Growth ring boundaries indistinct. Wood diffuse tpoings or semiing-porous.
Vessels were slightly smaller, invisible to the naked eye, uneven distribution, radial pattefpateinchyma were not
abundant, and their arrangement were marginal bands. The wood rays were extremely thin and invisible to the nak
eye. No ripples and intercellular channels were seen.

Slice by using a slidaway microtome, and after staining, obgetlie microscopic conditions with an OLYMPUS
BS51 microscope, the anatomical features are as follows: The shape of vessels in the cross section was round or ove
vessels exclusively solitary; the arrangement of vessels was radial patteth; é@sels gr square millimeter,
maxi mum tangenti al di ameter gf0emessegll obemi waswant 940
perforation plates were simple and parallel or slightly inclined. The arrangement of interyessel pits was alternate
Fibers wih thin to thick walls, and had separate wood fibers. The arrangement of axial parenchyma were margina
bands, tangent and apotracheal bands wiBhc2lls wide. Rhomboidal crystals frequent in axial parenchyma. Rays
homogeneous and storied structural wassfaund, all exclgively uniseriate and all ray cells procumbent, their heigh
were 312 cells or more. The vesseby pits with distinct borders, similar to intervessels pits in size and shape
throughout the ray cell. Intercellular canals were not found.

Keywords: wood Lagerstroemia limii anatomicafeatures
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The Microstructure and Microchemical Analysis of Modified Poplar

Standing Wood

HE Rui PENG dinyi XIA Chongyang LIU Xin DAIBo-ren SHIJiangtao

(College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu)

Abstract: Fastgrowing plantations have poor wood quality. Modification of wood is a necessary approach to increase its

added value.
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Traditonal wood modification technology is a pgebcessing method with complex procedures and poor environmental
protection. As a new exploration, the modification of living trees can use the transpiration of the plant itself tddeliver t
modifier to the wod to achieve the effect of wood modificatidrherefore, this experiment took tgearold Italian

poplar living tree as the research object, and used the driprslease technology to deliver the modifier to the xylem.

The modifier concentration is st four groups: blank control group (C), 1mmol/L tetraethyl orthosilicate ethanol
solution (T1), 10mmol/L tetraethyl orthosilicate ethanol solution (T2), 100mmol/L tetraethyl orthosilicate ethanol
solution (T3). The experiment used microscope and scaetectron microscope (SEM) combined withray energy
spectroscopy (EDS) and-bay photoelectron spectroscopy (XPS) to systematically study the structure and element
composition of wood tissue before and after treatment. Research results: The sapwhechaadwood of the poplar

disc in the blank control group (C) are clearly distinguished, the heartwood ibrgray, and the sapwood is
yellow-white; The sapwood and the heartwood of the poplar disc after the modification of standing wood are not clearly
distinguished, heartwood is grayish brown, most of the sapwood is yellowish white, and a small part of the sapwood |
grayish brown extension. In the modification of living tree, the diameter of wood vessel becomes smaller, the vesse
guantity and vessdissue ratio decrease, and the fiber double wall thickness and fiber tissue ratio increase.When the
tetraethyl orthosilicate concentration is Immol/L, the fiber double wall thickness increases mostly. The fiber average
double wall thickness of the newlyrfliedwood i's 3. 29 em more than the fibe

year's wood, and 0.67 em more than the fiber averag:
vessel tissue decreased mostly. The average vessel tissue matidyoformed wood was 19.14% lower than that of last
year's wood and 15.08% lower than that of the blank control wood.When the tetraethyl orthosilicate concentration i
10mmol/L, the average fiber tissue ratio increases the most. The average fiberestatictuof newly formed wood is
17.20% higher than that of last year's raw wood, and 17.77% higher than that of the blank control wood. When th
tetraethyl orthosilicate concentration is 1200mmol/L, the microfibril angle increases mostly. The averaiwitacgie

of newly formed wood is 5.5A | arger than the average
blank control wood. After the modification of living tree, yellow inclusions appeared on the cross section of pogjar w

and the inclusions mainly existed in the wood vessels, fibers, and rays; at low concentrations (T1), the inclusions wel
lumpy and agglomerated in the vessels; At high concentrations (T2, T3), the inclusions are granular and attached to t
inner walk of fibers and ray cells and near the pits. After EDS analysis, the main element composition of the inclusions i
C, O, Si, K, Ca; XPS analysis results show that Si element is detected in the newly formed wood after modification. Th
wood structure of lf&n poplar becomes dense after living standing wood modification, and the research results can
provide a theoretical basis for wood modification and preparation of new types of wood.

Key words: Populus euramevicana v -2 4 14 Bodification of living standing treesTEOS Anatomical structufe

Microzone Chemistry
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Study on wood anatomical features o€ercis gigantea
Minghao Wang, Qiao Lin, Jinghan Zhang, Jiayan Luo*

(College of Materials Sence and Engineering, Nanjing Forestry University, Nanjing,210037, China)
Abstract Cercis giganteds a tree from the Cercis of the Leguminosae family, being native to Anhui, Guangdong,
Guangxi, Guizhou, Henan, Hubei, Hunan, Shaanxi, Sichuan, Yunnamarhej etc. And grow in open or dense
forests, mountain slopes, along valleys near roads, on rocks at the elevatiorl®0860 It is a kind of better native
tree species with ornamental and medicinal value. At present, there is no report on thecahftatare ofCercis
gigantea In this paperCercis giganteavood was taken as the research object, and the materials were taken from the
campus of Nanjing Forestry Universitylacrostructurenvas observedby OLUMPUS SZ2ILST stereomicroscope
After slicing by slicing microtome observation was performed with OLYMPUS BX51 microscopAnd the kind of
intervessel pitsvas confirmed by SEMIhe structure charactsticsare as follows:
Macroscopically, the wood has luster, with no special smell and Té¢sgrowth ring was obvious, from riagorous
to semiring-porous material. The early wood pore was usually large, visible tal egke often arranged in single row
and with thylose. In late wood, the poregre very smal] slightly visible under a magnifyin glass, and often
embedded in the axial parenchyma in the form of wave and band, and the number of it is large. The axial parenchyn
was well developed and can be seen by a@es, and the type of it was axial parenchyma confluent and banded
parenchymaTlhe wood ray width was middle. The ray speckle is obvious in tangential section.
Microscopically, the shape of vessels in cross section was round or ovoid, the arrangement of vessels was tangen
band. Vessels groupings was exclusively solitary, inatadultiples of 24 or more and clusters. Helical thickenings
were obvious in vessels. The perforation platesesample. The intervessel pits was alternate, the shape of it was
polygonal, and the pits was not vestured.pithe cell wall of fibers was th to thick. The arrangement of axial
parenclyma was confluent, bands more than three cell wide, marginal bands and diffuse, and there were 7 or more
rhombic crystals in the parenchyma cells. The wood rays were not storied. The exclusively uniseneteeragee,
width 10-16e m, high 59 cells (6816C m) or more cells. The multow ray®width were 27 cells (2273 m), most
were 5 cells, the height of muttbw rays were 87 cells(13867¢ m) or more cells, most were -Bb cells(254455
€ m). The wood raysvas type’n . The vessetay pits with distinct borders; similar to intervessel pits in size and
shape throughout the ray cells. The intercellular was not founded.

Keywords: Cercis giganteaMacrostructurgeMicrostructure
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The Formation Position andMorphological Changesof Compression

wood in Zhongshanshan

Xiran Li, Yujin Bi, Biao Pan

(College of Materials Science anddineering, Nanjing Forestry university,Nangjing 210037
Abstract: [objectivd As a hybrid species of Taxodium Rjcthongshansha characterized bfastgrowingin the
early woodand has certain adaptability to water flooding, drought, salinity and strong wind environment. The defect of
fastgrowing wood is easy to foreompressionwvood In this exgriment, thedistributionof compression woodnd
morphological characteristics of trach@dZhongshanshawere studied to provide a theoretical basis for the response
mechanism oZhangshanshan to the external environnasd provide a theoretical bas® subsequent processing
and utilization.
[Materials and MethodsThe sample is a }yearold inclined growth of Zhongshahan.Different regions were
observed by optical microscope, fluorescence microscope and environmental scanning electron migresdate
of roundness and double wall thickness were measured by Image J sdftankdin segregation method was used to
isolate the wood to be pressed and the corresponding tracheid, 50 tracheid were selected for each sample to mea:
the length, anctalculate the average valuBaman imaging spectrometer was used to explore the micro region
distribution of lignin in compressed wood aeppositewood with a scanning range of 62000cnT and an integral
imaging range of 1525700cn’.
[Results and Aalysis] 1. Distribution of compression woodracheidin Zhongshanshann macroscopicview, the
distribution ofcompressed wooith Zhongshashanis very irregular. The distribution of woodpressing bands in a
single growthring is also irregularMicroscopically,only one round of woo@ compresseéh one growth wheel (B.
1la), and ecasionally two rounds of wood ammmpressedn one growthring (Fig. 1b). The compressed wood
tracheid are usually formed in the early wood area at the middle or middle of the growthing. The late wood and
the early wood tracheid near the late wdod rhéve the characteristics edmpressed woaotacheid (Fig 1c).
2. Comparison of the morphology of the compressed tracheid and the corresponding tteetypidal characteristics
of the compressed wood tracheid are as folldtws,cell wall thickened and S2L layer appeared, the tracheid were
nearly round in cross section, the cracks and intercellular spaces appeared, and the length of the tracheid beca
shorter. These characteristics may not be predanall compressible tracheidimultaneously.(1) The severely
compressiomwood has dighly lignified S2L layer of cell wallwhile the S2L layer of the lightigompression
wood is confined to the corner of the tadButtheo p p 0 s i t eacheiddoed @os have the S2L layer (Fag, c2,
d2). (2) The severely compressed woosklls were round or oval, with roundness value up to 0.778, and there were
many intercellulaispacesithe slightly compressedood cells were still angular, roundness value was 0.597, and the
cell gap was small. The opposite tracheid are square or polygonal wittevaellularspaces(3) The average double
wall thickness of the severely pressed woodshed was (10.8840.18) um, the aversigenddl thickness of the lightly
compressed woowas (7.154.19) um, and theppositearea had the thinnest double wall thickness, only (5.944.23)
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um. (4) On the cell walin severe pressurissues thread gaps and thread cracks embedded in the iralemwere
observed, and the includedgle with the cell axis was 33.1~55.09F 3e, f, FHg. 44). Occasionally striated threads

can be seen ithe slightly compressed wod#fig. 4b), and ndhread gaps and thread cracks embedded in the inner
wall can be sen in thetracheidof the oppositewood (Fig. 3g,h, FHg. 4c).(5) The average length of the tracheid in the
compressiorwood was (2434.72432.54) um, which was smaller than that of the tracheid in the compression zone
(2770.09435.75) um at the beginnin§tbe compressiomwoodand (3280.12:#44.48) um in theppositewood

3. Lignin deposition and morphological changes of tracheid during the compaction procésangshansharthe
distribution of ligninin compressiorwood is different from thain oppositewood The high lignification of the outer

layer of the secondary wall in the compressed tracheid is usually called the S2IBksed. on the analysis of
fluorescence images and Raman imaging.g-Fig.3d,), the oppositewood and the earlyood in the compression
woodof Zhongshanshan are polygoniafnin is mainly deposited in theell cornerand the lignin concentration in the
composite intercellular layer is higher than that in the secondary Tvadllignin deposition of slightly compressed
trachéd occurred mainly in the lateral secondary wall of the corner of theTdwdre is a highly lignified S2L layer
between The S1 and S2 layeT$he tracheid edges are obvious, with a small amount of intercetdaes. The
thickness of the double walls about 1.2 times that of the normal early wood, and the lignin concentration at the
corner is lower than that of the S2L layeig(F3c).The cross section of the severely pressed wood is more close to
round, with more intercellulapaces and significantithickened cell walls. Finally, the cell wall thickness reaches 1.8
times of the normal early wood (F8g, b). It can be inferred that during the formation of the compressed xylem cells,
the response of lignin deposition to external stress is fasteththaof cell morphology.

[Conclusion] The compression wood Bifiongshanshais distributed in the early wood area in the middle and later
periodin middle of the growttring in a zonal patterriThere are no obvious characteristics of compression wode in t
early and late wood of the growting. In the early stage of the formation of the compressed xylem cells, a large
amount of lignin was deposited on the outside of the secondary wall, and S2L layer was first formed at the edges of t
tracheid, and thethe S2L layer gradually extended around the secondary wall, eventually forming a complete S2L
layer of the cell wall.The changes of cell morphology, such as roundness of cross section, thickening of cell wall,
intercellular space and crevice appeareer [itan the formation of S2L layd@rhe morphology of tracheid is the most
significant feature to distinguish the wood that should be pressed from the corresponding wood. Howtheer, fo
slightly compressiorwood tracheidand oppositewood with similar cdl morphology, the spontaneous fluorescence of
the S2L layer at the corner of cells is the only obvious feature to distinguish the two.

Key words: ZhongshanshaiCompression wogdlracheid morphologySecondary wall
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Physical and mechanical properties of bamboo fibers extracted by

high-temperature saturated steam and mechanical treatment
HUANG Yagiart, YUAN Zhururt, SHI Jiangtab XU Bin', WANG Xinzhou" "

(1. College of Materials Scien@nd Engineering, Nanjing Forestry University, Nanjing 210037
Abstract: High-temperature saturated steam was firstly applied tetrpeg fresh moso bambodPHlyllostachys
pubescendazel ex H. de Leha)eculms with high moisture content, and then bamlioer$ were extracted from the
thermal treated bamboo culms by rolling in this paper. And then the microstruttensicalcomposition mechanical
behavior and hygroscopiproperties of the extracted bers were analyzedoy using @tical microscopy
nanoindentatior(NIl) and so forth Results indicate that theascularbundles andbarenchymatouscellsmm bamboo
culms has been effectively seperated due to the degradation of hemicellulose after the steaohamdal treatment.
The degradation of hemicelluloseincreaed relativdignin content andcellulose crystallinity(C,l) upon thermal
treatmentmake a major contribution to the redudegjroscopicityand increase of reduced elastic moduk$ énd
hardness i) of fiber cell walls. The maximum tensile strength and modulus of bamboo fibers are 765MPa and
24.8@P4 respectively, which is not obviously affected by steam treatment. However, there are some differences in thi
properties of bamboo fibers exttad from different parts in bamboo culms. The dimensions of fibers from outerlayer
are larger than that of inner layer. Thasuyltilayer extradon and tassifiedutilizationof bamboo fibers should be
considered in its potential application. The bendirapprties of BFB reinforced laminated veneer lumber (LVL) was
further analyzed to verify the potential application of BFB in engineered composites.

Keywords: fibres; mechanical properties; physical properties; chemical analysis; heat treatment

Bamboo culm Saturated steam treatment Mechanically rub-twisting Isolated fiber bundles

Fiber cell

Fiber bundles  parenchyma cell

1 L i

Fig. 1 Schematic diagram showing the extraction of fibers from bamboo culnand characterization of bamboo fibers
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