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Intra-annual Radial Growth Rhythm of Cedrus deodara

LU Geng-xin, XU Jun-liang" ,HE Cun-cun, HUANG Kai-yuan, LI Yi-jie,ZHANG Yi-ru, WEI Long-xin

(College of Horticulture and Plant Protection s Henan University of Science and Technology sLuoyang 471023, Henan »China)

Abstract: Studies on the intra-annual radial growth can provide high-resolution basic data for the under-
standing of the tree growth response to climate changes. In this study,living cedar (Cedrus deodara) trees
growing in Luoyang were taken as the research objects. The micro tree core technology was adopted to col-
lected samples,from which the paraffin sections were prepared. The cedar cambium and xylem cell activity
processes during the growing season were observed. The process of radial growth was simulated by using
Gompertz function. The annul radial growth rhythm of the cedar trees were analyzed. Combined with mete-
orological data,the relationships between annual radial growth and temperature& precipitation were ana-
lyzed. The results showed that 1) during the growth season,the cambium and the cell activity in the thick-
ening phase showed bimodal distribution, and the accumulation process of xylem cells presented an S-
shaped curve. 2) The simulation of growth process by Gompertz function revealed the maximum number
(1.15/d) and length of radial growth cells (36. 7 pm/d) at about the 162" day. The average number of
cells growing in a year was 178. 3,and the average number of cells grown in a year was 5 276. 7 um. 3) The
radial growth process in a year was affected by the daily average temperature and the daily average precipi-
tation. The temperature showed different correlations in different periods of the growing season,while the
precipitation showed a positive correlation in the growing season. The results of this study can provide data

support for further prediction of the growth trend of trees under global climate change.
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Table 1 Basic characteristics of C. deodara trees

FER 9 i/ m Mg 4%/ cm
1 11. 85 18.25
2 12.25 20. 50
3 12.15 20. 50
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Fig. 1 Relationship between the number of cambium cells and

Julian day and the schematic diagram
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Fig. 2 Schematic diagram of cedar cambium position
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Fig. 3 Relationship between the number of cells in the enlargement

and thickening stages and DOY
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Fig. 4 Paraffin section of Cedar
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Fig. 5 Relationship between the number of mature cells and DOY
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Fig. 6 The Gompertz function modeled curves of cumulative

radial from one year of Cedar
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Fig. 7 The Gompertz function modeled curves of radial growth

rate from the year of Cedar
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Fig. 8 Mean daily temperature and precipitation of

Luoyang meteorological station (2018)
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