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Abstract: Root decomposition is of great significance for carbon sequestration and long-term soil nutrients availability, but
the long-term decomposition patterns of different root diameters were poorly understood. In this paper, we compared the
seven-year decomposition processes of different root diameters for three temperate broadleaf tree species to provide data
supporting for ecological process model. We conducted a seven-year field decomposition experiment for five root diameter
classes (< 1 mm, 1—2 mm, 2—5 mm, 5—10 mm, and 10—20 mm) of Betula platyphylla (BP) , Ulmus davidiana var.
Japonica (UJ), and Fraxinus mandshurica ( FM) with a litter-bag method at the Maoershan site. Repeated measures
analysis of variance showed that time, tree species, the interaction of diameter and tree species, and the interaction of tree
species and time significantly affected the root mass remaining. The root mass remaining exponentially declined with time;
During the seven years, the roots experienced two periods, i.e., a rapid loss in the early stage and a slow loss in the later
stage; At the end of the experiment, the roots remained a considerable proportion of its initial quality (24%—56% ). The
decomposition constant of roots with different diameters for each tree species was estimated with the Olson exponential decay

model. There was a significant linear positive correlation between the decomposition constant and root diameter for BP,
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while a significant positive logarithmic correlation for FM, and no significant relationship for UJ. The short-term
decomposition constants of the three tree species overestimated root decomposition rate, and they could not fully represent
the intra-species and inter-species differences in the long-term decomposition constants. The results provide data support for

understanding the varying pattern of long-term root decomposition rate with root diameter.

Key Words: root decomposition; root dimeter; Betula platyphylla; Ulmus davidiana var. japonica; Fraxinus mandshurica
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Table 1 Repeated measurements analysis of variance for of the three tree species

Geitht I} fi] H”E R Fh AR FL AR [A] BRI ] EAR R A< i)
Statistical parameter Time (T) Diameter (D) Species (S) DxS DXT ST DXSXT
F 180.350 1.714 74.982 12.898 0.846 2.509 0.990
P < 0.001 0.201 < 0.001 < 0.001 0.593 0.007 0.480
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Fig.1 Initial mass remaining in different root diameter classes of three species during the seven years’ decomposition
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Table 2 Decomposition percentages of roots of the three tree species in the period of rapid loss (0—1.30 a) and slow loss (1.30—7.15 a)

WFh B % Diameter/mm

Species Period/a <1 1—2 2—5 5—10 10—20

14 BP 0—1.30 27+0.048aA 26+0.043aA 28+0.056aA 28+0.043aA 29+0.107aA
1.30—7.15 20+0.086bcA 21+0.053bcA 18+0.061cB 29+0.032abA 31£0.107aA

i UJ 0—1.30 35+0.076aA 32+0.016aA 32+0.020aA 32+0.046aA 36+0.021aA
1.30—7.15 18+0.076abB 12+0.083bB 21+0.023aB 24+0.038aB 22+0.074aB

Kl FM 0—1.30 29+0.072bA 34+0.035abA 45£0.092aA 47£0.061aA 43+0.176abA
1.30—7.15 21+0.058aA 25+0.023aB 23+0.100aB 25+0.058aB 33+0.145aA
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(P<0.05) ,n=5;BP—Betula platyphylla, UJ—Ulmus davidiana var. japonica, FM—Fraxinus mandshurica
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Table 3 Annual decomposition rate, decomposition constant (%) and its 95% Confidence Interval obtained by Olson exponential decay model

and the coefficient of determination for roots with various diameter of the three tree species

AR - 95% E A X il B
R iz Annual decomposition IR AL 95% Confidence Interval PE R
Species Diameter /mm -1 k/a™! R?
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1—2 0.066+0.003bB 0.122bC 0.083 0.161 0.903
2—5 0.064+0.002bC 0.123bC 0.081 0.166 0.857
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10—20 0.084+0.008aB 0.161aB 0.110 0.212 0.953
FHa Ul <1 0.074+0.000aA 0.228aA 0.096 0.361 0.699
1—2 0.062+0.012bB 0.164bB 0.079 0.250 0.653
2—5 0.074+0.004aB 0.187bB 0.105 0.268 0.825
5—10 0.078+0.009aB 0.152bB 0.069 0.236 0.887
10—20 0.081+0.010aB 0.169bB 0.070 0.268 0.860
K i FM <1 0.0700.006dA 0.172¢B 0.090 0.253 0.757
1—2 0.083+0.002cA 0.228bcA 0.125 0.331 0.834
2—5 0.095+0.007bA 0.350abA 0.212 0.488 0.840
5—10 0.101£0.005abA 0.396aA 0.131 0.662 0.835
10—20 0.106+0.013aA 0.355abA 0.214 0.496 0.884
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Fig.2 Change of the long-term and short-term decomposition constants with root diameter for the three tree species
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Table 4 Reference on root decomposition of Betula platyphylla ( BP) , Ulmus davidiana var. japonica (U)) , Fraxinus mandshurica (FM)
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