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Anatomical Characteristics and Chemical Components of Cotton Stalk

LIN Tao, GUO Wen-jing, GAO Li, CHANG Liang, WANG Zheng"

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: The anatomical characteristics and chemical components of cotton stalk were examined to provide

reference for the application of cotton stalk in wood-based panels engineering. The microscopic structure of

cotton stalk was observed and analyzed by using optical microscope. Some approaches of quantitative anat-

omy, microscopic image analysis were used to explore the anatomical properties of cotton stalk. Chemical

components were measured based on the China national standards. The results showed that the structurew

of cotton stalk were similar to the broad-leaved wood, and fiber shape was good. The mean of fiber length,

ratio of fiber length to width and ratio of fiber were 742. 7 ym, 37. 66 and 77. 28% , respectively. The

chemical components of the cortex and xylem of cotton stalk were very different. Compared with the xy-

lem, the cortex had higher extractives, holocellulose, and ash, while pentosan content was lower.
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Fig. 1 Cross section of cotton stalk stem

(arrow indicates the cavity)
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Fig. 2 Cross section of base
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Fig.3 Cross section of stem
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Fig.4 Tangential section of stem

(arrow indicates the trachea)
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Cross section of stalk cortex
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Table 1 Ratio of tissue and cell wall of cotton stalk %
HB AL 21 Yt L B I ER L i it BE %
FLH 83.20=+ 14.00 12.36+ 4.88 5.15+ 2.01 66.08+ 11.45
23 76.924+ 10.11 18.17+ 4.28 4,89+ 2.99 68. 58+ 22.32
T 71.70+ 6.08 23.13+ 1.91 4,324+ 1.16 65.51+ 21.10
B 77.284+ 12.03 17.89+ 7.43 4.82+ 2.70 66.724+ 4,58
P18 0.02* 0.000 6** 0.95N. S 0.67 N. S
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Table 2 Anatomical properties of cotton stalk
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KL + 51,84+ 514.44134.5  742.7+15 3 +650. 35 34690, 7 3. 434859, 46 2 +75 s
/ym 661,86136.83 751.84=177.20 514.4=x134.5 742.72159.81 0.036 % ||2 228.341650.35 2 331.53=690.72 1993.43+859.46 2 184.43+753.78 0.101 N. S
B ] - - -

, 17.77£4.72 20.88+3.14 20.52+4.64 19.72+4.38  0.117N.S 20.9+6.39 23.73+5.23 23.35+8.25 22.6616.61 0.465 N. S
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Fig. 6 Distribution frequency of fiber length of cotton stalk stem
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Table 3 Contrast of fiber shape of Cotton stalk to other plants

K z?é/& K 2F 2 5 1 K5
/pm /pm

FAFF A I 3B 4F 4t 742.7 19.72 37.66
Yol 507.0 14.9 33.7
T 1 700.0 22.5 75.6
P 1320.0 12.9 102.0
EE 920. 0 8.1 114.0
FoRFF 990. 0 13.2 75.0
(S 1270.0 22.3 56.7
EAR /L) 2 960.0 53.8 56.7
FAR /N1 3130.0 38.6 81.2
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Table 4 Chemical composition of cotton stalk
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