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Effects of Soil Warming and Precipitation Exclusion on Tracheid Morphology
of Young Chinese Firwood

SHENG Jia-le' , WU Xiao-lian' ,LIU Cai' , YANG Zhi-jie’ , YANG Yu-sheng’ ,GUAN Xin' ,LIN Jin-guo'"

(1. College of Material Engineering s Fujian Agriculture and Forestry University s Fuzhou 350100, Fujian ,China ;
2. School of Geographical Sciences ,Fujian Normal University s Fuzhou 350007, Fujian ,China)

Abstract: The methods of using underground pipeline to increase soil temperature by 5°C and transparent
U-shaped pipe to exclude precipitation by 50% were used to simulate the growth environment of Chinese
fir (Cunninghamia lanceolata) in the middle subtropical region of Northwestern Fujian Province under the
global warming environment at the end of the 21st century. The effects of soil warming and precipitation
exclusion on the tracheid morphology of young Chinese fir wood were studied by using the system of bio-
logical digital micro image analysis. The results showed that when the soil temperature increased by 5°C,
the tracheid length, width,cavity diameter and length-width ratio decreased extremely and significantly,and
the tracheid wall-cavity ratio increased significantly,no significant effect was observed on the tracheid wall
thickness. When the precipitation was excluded by 50% ,the tracheid width, wall thickness and cavity diam-
eter decreased extremely and significantly, while the tracheid length-width ratio increased extremely and
significantly,no significant effect on the tracheid length and wall-cacity ratio was found. When both meth-
ods were adopted, the thickness of tracheids were extremely and significantly reduced, and the ratio of
length to width of tracheids reduced significantly. The impact of soil warming on tracheid morphology of young
Chinese fir was overall greater than that of precipitation exclusion. The results provide theoretical basis for the di-

rectional cultivation and rational utilization of wood quality of Chinese Fir in the global warming environment.
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Fig. 1 Effect of soil warming treatment
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Fig. 2 Schematic diagram of wood anatomical sample
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Fig.3 Length of tracheid in young Chinese firwood under four different treatments

K1 AMARALELAYHMERRKERERRAESH

Table 1  Variance analysis of tracheid length of young Chinese fir wood under four different treatments
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Fig. 4 Width of tracheid in young Chinese fir wood under four different treatments
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Table 2 Variance analysis of tracheid width of young Chinese fir wood under four different treatments
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Fig. 5 Ratio of length to width of tracheid in young Chinese fir wood under four different treatments
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Table 3 Variance analysis of length-width ratio of tracheid in young Chinese fir wood under four different treatments
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Fig. 6 Cavity diameter of tracheid in young Chinese fir wood under four different treatments
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Table 4 Variance analysis ofcavity diameter of tracheid in young Chinese fir wood under four different treatments
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Fig. 7 Wall thickness of tracheid in young Chinese fir wood under four different treatments
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Table 5 Variance analysis of wall thicknessof tracheid in young Chinese fir wood under four different treatments
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Fig. 8 Ratio of cell wall to cavity of tracheid in young Chinese fir wood under four different treatments
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Table 6 Variance analysis of ratio of cell wall to cavity of tracheid in young Chinese fir wood under four different treatments
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