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Litter decomposition of six common tree species at different rainy periods in the

subtropical region
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Abstract ; Litter decomposition is an essential process of material cycling in the terrestrial ecosystem that can be the primary
source of nutrients for plant growth, and of both nutrients and energy for soil biota. The present consensus is that climate-
related precipitation and temperature patterns determine the rate of litter decomposition at the regional scale, while the
substrate quality related to plant species manipulates the process of litter decomposition at the ecosystem level.
Consequently, much more attention has been focused on litter decomposition as affected by climate, substrate quality, and
soil biota in past decades. Theoretically, precipitation, temperature, biological activity, and their combined effects control
the process of litter decomposition at different critical periods. As yet, little information has been available on the process of

litter decomposition in different rainy and dry periods. Therefore, in order to understand the process of litter decomposition
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in seasonal rainy and dry periods, a field litterbag experiment was conducted in the Chongzhou Modern Agricultural
Research & Development Base of Sichuan Agricultural University, which is located in the subtropical humid climate zone of
Sichuan Basin at the upper reaches of the Yangtze River. Foliar litter was selected from Pinus massoniana, Cryptomeria
fortunei, Cunninghamia lanceolata, Cinnamomum camphora, Toona ciliata, and Quercus acutissima, which are widely
distributed in the subtropical evergreen broadleaved forest. Litterbags were sampled in the dry season, spring minor rainy
season, early rainy season, later rainy season, and winter minor rainy season as litter decomposition proceeding from
January 18, 2013 to January 18, 2014. In turn, the mass loss rates of foliar litter were measured, and rainfall and
temperature were investigated at the same time. The results indicated that the litter mass loss of all six tree species increased
as decomposition proceeded. Over one year’ s decomposition, the remaining litter mass of six tree species was in the order T.
ciliata (27.90%) < C. fortunei (41.39%) < C. lanceolata (48.93% ) < Q. acutissima (49.62% ) < P. massoniana ( 68.
82% ) < C. camphora (72.23%). Seasonal rainfall had significant (P < 0.05) effects on the litter mass loss of the six
species. Compared with needle litter, broad-leaved litter had higher mass loss in the dry season (MRS, SRS, and WRS).
The mass loss in the rainy season ( ERS and LRS) accounted for 69.73%—89.68% of the mass loss of the entire first
decomposition year, while that in the dry season accounted for only 10.32%—30.27%. Meanwhile, the rates of foliar litter
mass loss in the rainy season were significantly (P < 0.05) higher than those in the dry season regardless of tree species.
Pearson correlation analysis results revealed that the litter mass loss rate was significantly (P < 0.01) and positively
correlated with precipitation and temperature. In addition, mass loss was significantly (P < 0.01) and negatively related to
the initial concentrations of C, lignin, C/N, and lignin/N in foliar litter, but significantly (P < 0.01) and positively
related to the initial N concentration in foliar litter. In conclusion, the mass loss of foliar litter occurred mainly in the rainy
season in the subtropical humid region, so changes in seasonal rainfall patterns and the corresponding changes in

temperature and humidity would significantly affect the process of litter decomposition.
Key Words: rainy season; subtropical regions; litter decomposition; mass loss
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1.2 W5k
1.2.1 R FIRE i Ah 2
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P& R RS T TR 4 C N P KRBT R LR 4E 2R & Eng il . Hob, 4 C R 3 8% 1R B 41k - o fin 4
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R AR RO B E RE I E (LY/T 1228—1999) , 42 PR FIEHEEDT L A LI E (LY/T 1270—1999) s A BT FI
LTk R R IR VE R AT 4 ¥ (acid detergent fiber method ) JME "™ | 6 Flv8 74 3 A mi 5 FRRAE L5 1,
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Table 2 Initial quality in six species leaf litters

i ¢ N b o o wr KE%E A% AREN
Species (g/’kg) (g/kg) (g/kg) Lignin/% Cellulose/ % Lignin/N
)ctiN
. 441.99+10.83a 10.72£0.33abc ~ 0.81+0.03¢c  41.23+0.88a 543.52+29.41a 13.19+0.83a  34.87+1.10b  20.03+1.26cd  32.53+1.30bc

P. massoniana

1+
12”;; at 425.12+£5.51a  11.99£0.36ab ~ 0.87+0.06bc  35.48+0.65a 489.87+38.73a 13.82+1.33a  36.23£0.98h  25.03+1.33a  30.26x1.68c
. lanceolata
fjp\[ . 393.95+£2.05h  10.19+1.19¢ 0.76+0.06¢ 39.25£7.54a  518.16+60.46a 13.36x1.58a  38.92+0.58a  24.39+2.69ab  38.51+4.03a
. jortunet

S
Zﬁg } 379.11+9.61bc¢  10.51£0.87be¢  1.2320.12a 36.19+£2.18a  308.07+30.08b  8.54+1.08b 38.38+1.02a  22.09+1.87abc  37.02+3.13ab
. camphora
aik
T ciliat 350.36+2.52¢  12.23+1.49a  0.98£0.13b  28.95+3.73b  363.29+49.52b  12.78+2.95a  28.75+0.95¢  17.65+1.65d  23.84+3.92d
. ciliata
JFRAR

428.59+12.50a 11.06+0.66abc  0.78+0.06¢ 38.78+1.20a  552.24+50.29a 14.26+1.63a  38.80+0.87a  20.35+0.67bed 35.14+1.37abe

Q. acutissima

RARESIA R NG PRI FRBHEY 2 B 25 8%, P <0.05

WE 3 HUEMAE M E R, T 2013 45 1 ] 18 H LBRAFE Hb 4 35 3% 11 0 A 10 PR V% 00, L 3 0 9 45 - il
T RIS DA ERE b B 5 4% RESHIIR S 7E 10 Hh R PR VR M AR N B B — A L R
1C 5% 4% (iButton DS1923-F5, Maxim/Dallas Semiconductor, Sunnyvale, USA) , 1% & A% 120 min J3H— KR
Bl , F i s 09 ) i 3 i TR RE AR AL, XIS A1 1% H S-SR R AR LR AR Q] 1A AR S T 22 4 B T 0%
B B0 R R 4 R e A I (MRS : 2013 4E 1 H 18 H—2013 4E2 A 19 H) . FF/DHilI(SRS: 2013 4F
219 H—20134:4 A 22 H) HZRTHI(ERS: 2013 4£ 4 H 22 H—2013 4£ 8 H 19 H) .’ & )51 (LRS:
2013 4F 8 H 19 H—2013 4 10 H 22 H ) F4 /DRI (WRS: 2013 45 10 J 22 H—2014 4 1 H 18 H)5 4
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Fig. 1 Dynamics of average surface temperature and month actual precipitation during the experiment
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% 2 Rainfall intensity and precipitation of the experiment plot during the experiment

Table 2 RIHIENIR M A PEMER IRBRIERE

RAE Y] /INFR T PN HTH REET e e &
Sampling time Light rain Moderate rain Heavy rain Rainstorm Downpour Precipitation ( mm)
MRS 3 0 0 0 0 2.3

SRS 14 2 0 0 0 58.8

ERS 29 9 1 5 1 925.2

LRS 19 6 3 0 0 181.7

WRS 22 0 0 0 0 36.9

JINFN 224 /NBFBE K /N TF 10 mm; TPRR 24 /NBFBE RN EETE 10.1—25 mm Z 0] KW . 24 /N AR B 7E 25.1—50 mm 22 [H] s 2R . 24 /N BE T 7
50.1—100 mm Z[f] ;j(%ﬂﬁ;24 JNESF RS HEAE 100.1—200 mm Z[8] MRS, micro rainy stage, ﬁﬁ%%ﬂﬁ%ﬁ;SRS, Spring rainy stage, ﬁé&ﬂi,ﬁﬁ,
ERS, early stage of rainy season, WiZEH{H]; LRS, late stage of rainy season, WiZ=J51l]; WRS, Winter rainy stage, 222/ i)

1.2.2 Bt
Y BT R AR BRI R AT (H, (%) = M,/M,x100;
25 B B VR ) ST R R TR AR . C (%) = (M_,— M,) /(My— M,)x100;
A IHYIE 7 W B R R (AR AT (R, = (M~ M,) /AT;
S B R VE Y R IO R AR P (%) = (M_,—-M,) /M,x100,
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Fig. 2 Dynamics of mass remaining of six species leaf
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Fig. 3  Contribution rates ( %) of six species litter mass loss
litter decomposing

R FORPRER 22 ;™ RN A FIRFhZ 8125 57 2 (P <0.01) .
PM, Pinus massoniana, B ;CF, Cryptomeria fortunei,’fgl]*ﬁ;CL,

Cunninghamia lanceolata, #%K;CC, Cinnamomum camphora, 71,

during different sampling period
MRS, micro rainy stage, T T ;SRS, Spring rainy stage, HZ=
/R ;ERS, early stage of rainy season, TR ZEHT ;LRS, late stage

of rainy season, FZ=f5H; WRS, Winter rainy stage, 4-Z=/DFR
TC, Toona ciliate, 2145 ;QA, Quercus acutissima, JWKER

22 PTE TR R
] 4 T L6 R IR T SM S B R R 2 RIE R B (P < 0.05) . Bk T
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Fig. 4 Leaf litter mass loss rates of six species during different sampling period
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Table 3 Correlation analyses among mass loss, mass loss rates and initial litter quality

NES

R

T S RER i ; o
IiCIIIiI‘ Sa:ji?:ltijmc ( g/Lkg) ( g/]\I(g) (g/ig) C/N C/P N/P Lignin Cellulose /ﬁzf//l\?
(%) (%)

gk 2013/2/19  -0.719*  0.665** 0.224  -0.866* -0.480" 0.013  -0.877" -0.745" -0.815**

Mass loss /Pw (%) 2013/4/22  -0.644**  0.662** 0.150  -0.816" —0.389 0.095  -0.819" -0.793*  -0.783**

2013/8/19  -0.546*  0.855** 0.008  -0.874*  -0.292 0.276  -0.884™ -0.447 -0.909 **

2013/10/22 -0.494*  0.750*  -0.222  -0.752**  -0.090 0.464  -0.686" -0.191 -0.729 **

2014/1/18  -0.402 0.754*  -0.295  -0.699*  0.005 0.547* -0.584* -0.156 -0.672*

MRS -0.719"  0.665* 0.224  -0.866* -0.480**  0.013  -0.877" -0.744* -0.816**

pisseiP T & SRS -0.501"* 0.612* 0.042 0.695*  —0.243 0.195  -0.686™ -0.801* —0.686*"

Mass loss rates ERS -0.494*  0.861* -0.045 -0.820" -0.234 0.324  -0.833" -0.276 -0.882*
/Rw (mg d™") LRS -0.065 0.102 -0.573* -0.070 0.381 0.586*  0.120 0.459 0.065
WRS 0.358 0.109 -0.357 0.154 0.420 0.435 0.385 0.140 0.176

* FIRAFAE BERFNE (P < 0.05) 5 * FRETEN B M (P < 0.01)
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Fig. 5 Correlation among mass loss, mass loss rates of each decomposition stage and precipitation during each sampling period
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Fig. 6 Correlation among mass loss, mass loss rates of each decomposition stage and average temperature during each sampling period
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