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Decomposition of litters in Maolan karst
forest degradation area
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Abstract ; In order to study the dynamic process of litter decomposition of secondary forest and shrubbery in Maolan karst
forest degradation area of subtropical climate type, the decomposition bag method was used to observe the litter decompo-
sition of different types in different slopes in Maolan karst forest degradation area for 18 months. By analyzing the dynam-
ic changes of weight loss and weight loss rate during the decomposition of litters, comparing the changes of weight loss
rate of litters in secondary forest and shrubbery and the effects of different slope positions on litters decomposition. The

results showed that there were significant differences in the decomposition rate and weight loss ratio of all types of litters
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in the degradation zone, fallen leaves>often leaves>deadwood ( P<0.05) , the overall change trend of the three litters was

roughly the same in the decomposition process, they all decomposed rapidly in the early stage, slowed down in the mid-

dle stage and accelerated in the later stage. The decomposition rate of leaves in secondary forest and shrubbery was basi-

cally synchronized at the earlier stage, deciduous shrub>secondary forest leaves in the later, while the decomposition

rate of the common green leaves in secondary forest and shrubbery was basically synchronous. The regression equation

was used to estimate the time required for the decomposition of litter leaves by 50% and 95%, and it was concluded that

the time required for the decomposition of deciduous leaves and evergreen leaves in shrubbery by 50% and 95% was less

than that of secondary forests. At different slope positions, the general trend of decomposition rate of three kinds of litters

is mesoslope>upslope. The C content of the three litters fluctuates greatly, but the overall change trend is to decrease

with the increase of decomposition time, with the increase of decomposition time, the N content increases, while the C/

N ratio decreases.

Key words: Maolan, karst forest, litter, decomposition of dynamic, nutrient release
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Table 1  Basic features of vegetation in successional communities
N
ji%ijii WepE Be1a) o T BERRAIE R
ype Slope Slope aspect Location Vegetation characteristics Dominant species
WEITRROCEAR 300 ~40° [iifz] 107°56'45"— MOPZREH I FARE EARZILER =5t EY . HF X, 2%
Karst secondary South-west 107°57'00" E, B, ES~12 m, TRARZEHRAES0% VL L HER M DREWM FHH, K
forest 25°1835"— JAH 2~3 m G 10% 54 RA D HEER . 057
25°18'50" N RIS A EEE A, R B E 2R 1~ Carpinus pubescens ,
2 cm Cyclobalanopsis glauca ,
Stand structure was well hierarchic of which tree layer  Castanopsis fargesii,
and shrub layer were matured. Mean tree height and  Pinus massoniana ,
overage of tree layer were 5—12 m and more than  Lindera com-munis,
80%, respectively. Height of shrub layer with  Mahonia fortunei
coverage of 10% was 2-3 m. Land was covered by a
small amount of thorns, ferns, lichens and mosses,
the thickness of litter layer was 1-2 c¢m under forest
WEHTRREAMR 200 ~30° Rt 107°56'10"— MO ML —  JEalF Dok, EEUNE R BRI E R
Karst shrubland North-east 107°56'25" E, ﬂi}%\'j‘?f,%])}{ 2~4 m, FHEJETE 80% LA I, #k W7 DR F L
25°18'20"— TS AE M R)E 1~2 om B Z kN
25°18'35" N Stand vertical structure was simple with a small  Nandina domestica,

amount of or no tree layer, which was dominated
by shrub layer. Mean tree height and coverage of
shrub layer were 2-4 m and more than 80%,
respectively. Thickness of litter layer was 1-2 ¢m

under forest

Platy-carya longipes ,
Lindera communis ,
Carpinus lipoen-sis ,
Clausena dunniana,

Cyclobalanopsis multiervis

T % W R M DX T e I #RG  KUE #K
MR, & o R, TR E N 18.5
C AN 6 210.8 C; 4FEREKE R 1215~
1 400 mm, W Z=4EH1E 5—9 H , &4FEBW KA
2, H B BORH X 35 /0 5 AF A XTI BE R 77.99%
AT AT, AR IR R B IR, S
HZW AR, E RN RN P
BRSO Y B Sy A R, o 7 A i oF
PIREW R 271 mm  SFTR IR 79% ,8 H 1S

M=ol 27 C, A= FBEWE AR &
SRR Ry A AR AR, I 1 T 0 BT 2 R R
12,1 mm, RN 68% , T IR AE 7
C, R T 4T H ISR,

1.2 #HiFWE S LE

1.2.1 AFE ey e T URAEMFNHEARM 53 5
W 1 35 R v 3 R P 0, AR R B R P
M MEAETE” TS ik A B 5 AT I8 W AE 4, o di
AL 0.2 mm x 0.2 mm E@E‘izl@ﬂiﬂﬁi,ﬁiﬁ
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Fig. 1 Average climatic conditions in Maolan
karst region from 2016 to 2018
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T, S A 2016 4E 9 H 2 2018 4F 1 H .
1.3 HE LK

RERE=X,-X,; FERE=X/X,; KER=
[(X,-X,)/X,] x 100%.

Ao, X o8 UR 95 W 0 R A, X, O A R o B
[i] P U3 % ) 3% B o

FIH Olson $8 F I AL AL ( Olson, 1963) kit
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Table 2 All kinds of litter dry matter weight loss statistics

VEM2 e 53 fife B[] Wihh T & I
Litter type Decomposition time (m) Initial weight (g) Weight loss ratio (%)
T I 0 10.00 0.00+0.00
Litter of fallen leaves 2 10.00 16.7+2.06
4 10.00 28.0+0.97
6 10.00 30.0+0.10
8 10.00 39.5+0.67
10 10.00 43.0+0.38
12 10.00 47.0+0.32
14 10.00 54.0+0.40
16 10.00 60.0+0.15
18 10.00 72.0+0.26
A ) 0 10.00 0.00+0.00
Litter of often leaves 2 10.00 11.4+0.23
4 10.00 15.0+0.15
6 10.00 21.0+0.40
8 10.00 27.0+0.15
10 10.00 28.0+0.30
12 10.00 30.2+0.23
14 10.00 40.0+0.25
16 10.00 41.0+0.11
18 10.00 49.0+0.26
TR 7% ) 0 10.00 0.00+0.00
Litter of deadwood 2 10.00 7.80+0.06
4 10.00 10.0+0.06
6 10.00 12.7+0.11
8 10.00 14.0+0.15
10 10.00 20.7+0.06
12 10.00 25.0+0.10
14 10.00 30.0+0.10
16 10.00 40.0+0.15
18 10.00 41.0+0.06

T R P BRI M+ BrifiiR,

Note: Data in the table are mean + standard error (x+s.).
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Fig. 2 Time variation of decomposition

ratio of three types of litters
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Fig. 3 Comparison of the weight loss ratio of litter

decomposition in secondary forest and shrubbery
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Table 3  Equation of litter decomposition remains
p ; 2 ok
PTES Waskm  EER SO R - MCRE o -
. . Decomposition rate Correlation efficiency
Litter type Stand type Equation 2 (a) (a)
(k) (R%)
Ay HEAAK = e™0:4705! 0.471 0.974 *x 1.48 6.38
Fallen leaves Shrubbery
/NAERS = 0.376 0.972 #x 1.85 7.99
Secondary
gkt AR y=e 0T 0.371 0.968 s 1.87 8.10
Often leaves Shrubbery
WA = 0 0.374 0.956 * 1.95 8.45
Secondary
T #% P<0.01, 15, 0 50% % T B8], 145, 29 95% 73 i 7t I TA]
Note: #* P<0.01,ts,, is the time required to decompose 50% , ts, is the time required to decompose 95%.
Claugherty et al., 1985) , Bfi 5 B [H] #E 5% | 2H 2145 44
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o —a— REM R
) Secondary forest often leaves
=10F —e— AR
Shrubbery often leaves
0 2 4 6 8 10 12 14 16 18

4y fi#AFE] Decomposition time (m)

Bl 4 3 AR BYR P e AN TR 307 O T 4 19 LU AR
Fig. 4 Comparison of weight loss ratio of three types

of litters at different slope positions
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