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Seasonal variations in the cambium and secondary phloem anatomical
characteristics of Taxodium mucronatumxCryptomeria fortunei

Xia Chongyang, Zhao Shichao, Pan Biao, Shi Jiangtao

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

Abstract: [Objective] This study aimed to elucidate the seasonal patterns of cambial activity and the anatomical changes of the
secondary phloem of Taxodium mucronatum xCryptomeria fortunei and to provide anatomical evidence for its cultivation and wood-
quality regulation. [ Method] Approximately 50-year-old 7. mucronatum xC. fortunei trees growing in Nanjing were sampled monthly
from April to November at breast height. Stem transverse sections were prepared using the paraffin-embedding method and observed
under fluorescence and polarized light microscopy. The number of cambial cell layers, the width of conductive secondary phloem, and
the number of callose deposition sites were measured. [Result] The number of cambial cell layers ranged from 3 to 12 during April-
November, with 3-4 layers in mid-April, an increase to 8-12 layers during May—June (the annual peak), and a decline to about 3 layers
during October-November. This pattern showed a unimodal seasonal fluctuation. The width of conductive secondary phloem increased
progressively throughout the growing season and reached its maximum in November (760.40 =+ 179.72 um). Callose deposition between
sieve cells increased from 10 sites in April to 22 sites in November, with an average of 19 sites during September—October and a clear
rise in fixed callose, indicating that peripheral sieve cells withdrew from the conductive zone toward the end of the growing season.

[ Conclusion)] Under the subtropical monsoon climate of Nanjing, Taxodium mucronatumxCryptomeria fortunei exhibits a prolonged
cambial activity period and maintains a relatively wide belt of conductive secondary phloem during the late growing season. The
seasonal progression of callose deposition reflects the gradual transition of sieve-cell function in response to the long growing season.
Using representative anatomical indicators and their seasonal dynamics, this study revealed the coordinated annual changes of the
cambium and secondary phloem in this species.
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Table 1 Relationships of cambial activity and phloem with phenology in Taxodium mucronatumxCryptomeria fortunei
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Sampling date  Number of cambial zone cell layers Number of callose deposits ~ Width of conducting phloem /um  Differentiated tissues

2022-04-15 4(3.0 ~ 4.0) cde 10(9.0 ~ 11.0) f 462.14£90.55 ¢ IR
2022-05-15 9(8.0 ~ 12.0) a 14(12.0 ~ 15.0) ef 552.50=+110.60 be W + AH
2022-06-15 7(7.0 ~ 7.8) ab 13(12.3 ~ 13.8) ef 595.44+82.81 abc ) Jz 3B + A B
2022-07-15 5(4.3 ~ 6.4) abc 16(15.0 ~ 16.8) ce 640.48+115.36 ab o)A R N
2022-08-15 5(4.0 ~ 5.0) bed 18(17.0 ~ 19.0) be 700.70£126.38 ab PR + A
2022-09-15 4(3.0 ~ 4.0) de 19(18.3 ~ 20.0) ab 685.301+167.89 ab ) JZ 3B+ A
2022-10-15 3(3.0 ~ 3.8) de 19(18.3 ~ 20.0) ab 689.70+180.59 ab A S5
2022-11-15 33.0 ~3.0)e 22(21.0 ~ 23.0)a 760.40+179.72 a —
P < 0.01 < 0.01 0.04

FIH 98.918 146.481 2437
t B NG TR R AN R ()2 (1] 22 5 B2 (P << 0.05) ,  “—” FoRAWERBIETE L4,

Different lowercase letters within the same column indicate significant differences among sampling times (P << 0.05); “—" indicates that no differentiating tissue

was observed.
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Fig.1 Cross-sectional micrographs of Taxodium mucronatumxCryptomeria fortunei at different periods
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Fig. 2 Anatomy features of secondary phloem of Taxodium mucronatumxCryptomeria fortunei
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Fig.3 Schematic diagram of the cross-section of the phloem of Taxodium mucronatumxCryptomeria fortunei at different periods
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Fig. 4 The callose in some secondary phloem of Taxodium mucronatumxCryptomeria fortunei

5 TERBEFIZLRENREBHHIFFRRS 5

Fig. 5 Distribution of callose in the secondary phloem of Taxodium mucronatumxCryptomeria fortunei in different months
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