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Abstract ; Fallen log decomposition is an important process of carbon and nutrient cycling in most of forest ecosystems. The
previous studies have found that the recalcitrant the components in fallen log positively promoted the soil organic matter
accumulation. However, the effects of forest gap positions and epiphytes removal on the concentrations of resistant material
in fallen log remain unclear. Thus, we conducted a field experiment to explore how the gap regeneration and epiphytes

removal influence the total phenols and condensed tannins during the dead wood degradation in an alpine Minjiang fir ( Aibes
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faxoniana) forest in western Sichuan from August 2013 to August 2016. We sampled from two treatments ( removal and
retention of epiphytes) with different fallen log structures (heartwood, sapwood and bark) of five decay classes (I—V) in
three gap positions ( gap center, gap edge and closed canopy). The total phenols and condensed tannins concentrations
were measured. The results showed that the concentrations of total phenols and condensed tannins in bark were significantly
higher than those of heartwood and sapwood. The concentrations of total phenols and condensed tannins in decaying bark
varied slightly with different decay classes. Gap positions gave strong effects on the concentrations of total phenols in TII—V
decay classes of heartwood and sapwood, that is to say, the concentrations of total phenols in III—V decay classes of
heartwood and sapwood varied greatly with gap position. However, no significant difference of condensed tannins in
heartwood and sapwood was observed among gap positions. The gap positions exerted extremely significant effects on the
concentrations of total phenols and condensed tannins in decaying bark , and the values in the order of concentrations were,
gap center>gap edge >closed canopy. The epiphytes removal lowered the concentration of condensed tannins in decaying
heartwood and the concentration of total phenols in decaying sapwood, but increased the concentration of condensed tannins
in decaying sapwood. The interaction of epiphytes and gap positions significantly affected the concentrations of total phenols
and condensed tannins in decaying bark. In gap edge and closed canopy, epiphyte removal significantly lowered the
concentrations of total phenols and condensed tannins in decaying bark. Additionally, the changes in temperature resulted
from gap position was a major driver of the concentrations of total phenol and condensed tannins in decaying bark.
Moreover, the change of log pH resulted from epiphytes removal might also be one of the reasons of the differences of
concentrations of total phenols and condensed tannins in fallen log. Together, gap regeneration and epiphytes can regulate
the concentrations of recalcitrant components in decaying fallen log in the alpine forest. The results provided with new

insights for us to understand the roles of forest gap and epiphyte in carbon and nutrient cycling in fallen log decomposition.
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Fig.1 Temporal variations of temperature in different gap positions
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Table 1 The conditions of concentrations of nutrients and recalcitrant components in fallen log

gk L3#F Heartwood H#E Sapwood W f Bark
Components wAME FE BOE RAME P Ok RAME P R E
Min Mean Max Min Mean Max Min Mean Max

B C 430.43  521.60  603.96  317.31  443.37  528.00  303.72  351.77 394.77
AN 1.05 2.19 3.89 2.56 2.44 2.51 5.65 7.93 9.86
P 0.02 0.13 0.38 0.02 0.16 0.42 0.17 0.28 0.40
S Total phenols 8.38 13.97 32.74 7.60 11.09 20.35 13.23 20.35 28.60
4545 T Condensed tannins 4.44 9.60 14.39 5.97 11.53 23.15 30.17  135.24 347.60
LT Cellulose 34.15  113.40  330.35 39.13 122,38 371.11 58.34  102.30 153.83
AKJRZE Lignin 27.72  425.52  507.67 23.05  430.01  529.00 40.24  462.54 525.90

1.3 Wdmat
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Table 2 Two-way ANOVA results for the effects of decay classes and fallen log structures on the concentrations of total phenols and condensed

tannins of fallen log

X+ B Total phenols BA Condensed tannins
Factors df F P F P
BIARLEH Structures 2 60.13 <0.001 51.373 <0.001
JEMAFEYL Decay classes 4 28.72 <0.001 0.5321 0.713
B L xS i 4R StructuresxDecay class 6 3.69 <0.01 0.687 0.661
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Fig.2 The concentration of total phenols and condensed tannins of fallen log with decay classes
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Table 3 Results of two-ANOVA for the effects of epiphyties treatment and gap positions on concentration of total phenols and condensed tannins

of fallen log

ZH A H¥ Y] Wt B B
Components Factors Heartwood Sapwood Bark
S Total phenols RhF 21 A 4 A 2 3.452 8.019 ** 2.468
INCEVALS 5.151** 3.935" 15.600 **
WA A A T AT o7 1.571 0.266 2.750
AT Bt HEAF ) b B 5.843" 2.101 0.009
Condensed tannin UISTEIAS 0.043 0.274 43.113**
A= 0 Ao T AT 07 0.283 0.431 30.482 %%

#* P<0.05; ##% P<0.01; n=90

2.4 EURGE R G 0T SR S B T SR A o R DG

EIACC R R AT BB e & 5T S i SR N IO R E A G, RO B M 4E & BT S pH L C AR
JRE /AR W2 TG BIAR O AR G 5T S A 4 R A B 3 IEAHDCE (P<0.05) o fBIARTIA Bl &
5 pH FI C B EE AR, BIARLM A SR T H S C N P R AER SR RE T, BIAMN B
s & 5 A i S BUR R BI R W AOE (P<0. 01)  JF S IERBURSE B8 1EAHSC, 5 0UBUR A2 w35 Dm oG . {81
AR B AR BT S S pH BRGNS & T S R R B IR (£ 4)
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Table 4 Correlation coefficients of the concentrations of total phenols and condensed tannins of fallen log with the environmental factors and

related chemistry components

LT S Total phenols F17 Condensed tannins
Correlative factors Ioyy) Lkt B Bz lnYy) Ik R Bz
Heartwood Sapwood Bark Heartwood Sapwood Bark
H -3 Daily average temperature 0.287 0.046 -0.068 -0.107 0.025 -0.389
IEFR Positive accumulated temperature 0.168 0.273 0.635"" -0.207 0.026 0.580 "
B Negative accumulated temperature 0. 164 -0.168 -0.568 ** 0.035 0.004 -0.909 **
K Water content -0.102 0.226 -0.209 0.315 -0.045 0.027
FRIAEE pH -0.361" -0.717*" -0.615*" -0.728 " -0.244 -0.563 **
fi% C -0.483*" -0.244*" -0.075 -0.494 ** -0.793 ** -0.143
AN -0.072 0.018 0.131 -0.076 -0.240" -0.047
W p -0.008 -0.085 0.015 -0.148 -0.353** -0.039
f/ A C/N -0.025 -0.085 0.082 -0.008 -0.077 -0.01
LY EK Cellulose 0.202 -0.176 0.441** 0.463 ** -0.265** 0.482%*
ARFT# Lignin 0.221 0.169 -0.133 -0.202 0.138 -0.275*
AR ZE /% Lignin/N -0.359** 0.016 0.094 -0.254* 0.295 " -0.047

% P<0.05; #% P<0.01; n=45

3 it
S NG A B TR M ) R AEAE Y R AR T T AR Y — B T Bl 0 g S ) S O 95 4 v
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