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Formation, characterization and change of ultrastructure in wood cell wall

SUN Haiyan'?, WANG Yurong'?

(1. Research Institute of Forestry New Technology, Chinese Academy of Forestry, Beijing 100091, China; 2. Research
Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Cell walls are the solid substances of wood. The ultrastructure of cell wall in woods is diverse be-
cause of the complex arrangement of cellulose macromolecules. The microfibril angle and crystalline area are
generalized ultrastructure of wood cell wall; the research on their formation, characterization and change have
made great progresses. This paper reviewed the formation of microfibrils and crystalline area, the measurement
methods of various cell wall ultrastructure and the change characteristics of microfibril angle and crystallinity
in radial and axial direction, the size of crystallites in a few tree species and the relationship of wood tracheid
or fiber length with microfibril angle and crystallinity. The paper also proposed future research on the formation
mechanism of microfibrils orientation, the accumulative process of layers in cell wall and the characteristics of
crystallite morphology in the growth period in order to provide important scientific basis for comprehensive ge-
netic modification of multi-traits and early breeding according to the cell wall cellulose microfibril angle, the
crystallinity and crystallite morphology. [Ch, 1 fig. 2 tab. 49 ref. ]
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Figure 1 The form diagram of microcrystalline, microfibril and crystalline area
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Table 1 Crystallinity of the woods in the different tree species

R 45 i %1% 22 3CHk I - AF 45 i % 27 SCHR

TR Pinus elliottii 55 [36] FE 2L Quercus spp. 36 [22]
LM Pinus massoniana 54 [1] 2 BB K Prunus serotina 32 [22]
W a2 #2 Picea jezoensis >40 [35] €[5 A EAME Juglans nigra 38 [22]
2 A Cunninghamia lanceolata 47 [38] BAME Juglans regia 39 [37]
1 F-H Pinus sylvestris >40 [32] I 45 Populus simonii 35 [39]
R K2 Abies nephrolepis >40 [39] JK MMl Fraxinus mandshurica <40 [39]
6% 2z /2 Picea jezoensis >40 [39] [ HE Betula platyphylla <40 [40]
Z2H Calocedrus macrolepis 40 [33] BBk Juglans mandshurica 35 [39]
V&S Larix gmelinii 54 [1] A Ulmus davidiana 35 [39]
2L Pinus koraiensis 30~36 [39] ## Populus spp. 55 [7]

Hi#f Paulownia fortunei 46 [34]
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