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1
19°36754" ~ 19°
4121"N 111°58730" ~111°0300"E 23.9 C
1 721.6 mm 1 872.7 mm 8~10mes"' o
18 338.12 m o
— 40% ~60% N
o 15 m 338 m( )
. . ( Aporosa yunnanensis) . ( Mischocarpus sundaicus) .
( llex godajam) \ N ( Syzy-
gium acuminatissimum) ( Arytera littoralis) . ( Syzygium buxifolium) o 2
90%
. 2 1.
1 2
Tab.1 Community information of two different succession stages of forests
/ b’ /m /o
Community types Community Area Elevation Average slope The dominant species
( Schefflera minutistellata)
( Syzygium tephrodes) ( Syzygium acu—
minatissimum) . ( Koilodepas hainanense)
Tropical  evergreen 2.5 244 ~314 22.19 ( Hydnocarpus hainanensis)
. ( Cryptocarya concinna) . ( Ary—
monsoon elfin forest . : . L
tera littoralis) . ( Xantolis longispinosa) .
( Aporosa yunnanensis) ( Syzy-
gium buxifolium)
( Maclurodendron oligophlebium) .
( Hydnocarpus hainanensis) .
( Mischocarpus sundaicus) ( Aporosa yun—
. 2.5 30 ~108 23.41 nanensis) ( Ilex godajam) .
Foothill shrubs ( Canthium horridum) . ( Ardisia
nervosa) . ( Xantolis longispinosa)
( Casearia membranacea)
2
2.1 2012 12
60 C
( 1 mm 15 ¢m x 15 cm) 10 g,
3 (1) GJa: (10 g); (2) HD-a:
(10 g) ; (3) HH-a: (10 g) 2 g 2 g g ( Psychotria asiati—
ca) 1 g« ( Litsea variabilis) 1 g 1 g~ 1 g~ ( Cryptocarya concinna) 1 g
3 :(1)GJb: (10 g); (2) HD-b: (10 ¢g);
(3) HH-a: (10 g) 2 g, 2 g, ( Xylosma congesta) 1 g+ 1g.

1 g ( Sapindus saponaria) 1 g- JF-N ( Cratoxylum cochinchinense) 1 g.
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Xo
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Y (%) X, t (g) X
(g) k (gl ) tos 50% Lo o5 95% °
3
3.1 1 6 1
6 3.7% ~13.4%
6 12.4% ~21.7% 1 o
: HH-b(13.4%) > HH-a(12.5%) > GJ-b(6.3%) > HD-bH
(5.2%) >GJa(4.6%) >HD-a(3.7%) ; : HH-b(21.7%) >HH-
a(19.8%) >GJ-a(17.6%) >HH-a(16.1%) > GJb(15.4%) >HD-b(12.4%) .
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Fig.1 Dynamics of percent remaining leaf litter
a: tropical evergreen monsoon elfin forest; b: foothill shrubs; HD-a: Hydnocarpus hainanensis ( tropical evergreen monsoon elfin
forest) ; GJ-a: Maclurodendron oligophlebium ( tropical evergreen monsoon elfin forest) ; HH-a: mixed leaf litter ( Tropical ever—
green monsoon elfin forest) ; HD-b: Hydnocarpus hainanensis ( foothill shrubs) ; GJ-b: Maclurodendron oligophlebium ( Foothills
shrubs) ; HH-b: mixed leaf litter( foothill shrubs) similarly hereinafter
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3.2 2 Olson 6
o 2 (R*>0.9)
. 2.073 ~3.322
1.616 ~2.042 0
6 k HD-al > HD-b1 > GJ-al > GJ-b1 > HH-al > HH-bI;
k HD-H2 >GJb2 >HD-a2 > GJ-+2 >HH-a2 > HH-b2,
2
Tab. 2 Parameters of exponential regression equation of percent remaining leaf litter
50% 95%
(k) (R)
. - Regression Decomposition ~ Determination . . . .
Community types Leaf litter X - . Time for 50% Time for 95%
equation coefficient coefficient . .
decomposition  decomposition
HD-a y=14.253¢ 3.322 0.918 0.21 0.90
Gla y=13.432¢ 77" 3.071 0.935 0.23 0.98
HH-a y=12.075¢ "™ 2.112 0.953 0.33 1.42
Tropical evergreen
monsoon elfin forest HD- y=13.238¢ " 3.012 0.936 0.22 0.97
GJb y =13.336e %% 2.865 0.945 0.24 1.05
HH-b y =11.806e > 2.073 0.966 0.33 1.45
HD-a y=11.333¢ "% 1.925 0.967 0.36 1.56
Gla y=10.611e "™ 1.740 0.991 0.40 1.72
HH-a y=11.662¢ "7 1.724 0.930 0.39 1.74
Foothill shrubs HDb  y=11.692¢ 2% 2.042 0.922 0.34 1.47
Glb y=11.530e %" 1.927 0.970 0.36 1.55
HH-b y=11.668¢ " 1.616 0.936 0.43 1.85
: HD-a. ( ) ; GJ-a. ( ) ; HH-a . ( ) ; HD-b. (
) ; GIb. ( ) ; HH-b. ( )

Note: HD-a: Hydnocarpus hainanensis ( tropical evergreen monsoon elfin forest) ; GJ-a: Maclurodendron oligophlebium ( tropi—
cal evergreen monsoon elfin forest) ; HH-a: mixed leaf litter( tropical evergreen monsoon elfin forest) ; HD-b: Hydnocarpus hain—
anensis ( foothill shrubs) ; GJ-b: Maclurodendron oligophlebium ( foothill shrubs) ; HH-b: mixed leaf litter ( foothill shrubs)

simi—

larly hereinafter

3.3
3.3.1 C 2 C 2 o 2 C
C
3.3.2 N 3 N
N «“ N no
3.3.3 P 2 P 4, 4 P
3.3.4 K 5 K
K o K “ 7



73

CHk i 1 1%

NG

{ /g

it

Pik

HD-a
GJ-a
HH-a
HD-b
GJ-b
HH-b

i [ /4

2 C

Fig. 2 Dynamic change of percent remaining leaf litter C at different stages of decomposition
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Fig.3 Dynamic change of percent remaining leaf litter N at different stages of decomposition
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Fig.4 Dynamic change of percent remaining leaf litter P at different stages of decomposition
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Fig.5 Dynamic change of percent remaining leaf litter K at different stages of decomposition
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Fig. 6 Dynamic change of percent remaining leaf litter Ca at different stages of decomposition
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Fig.7 Dynamic change of percent remaining leaf litter Mg at different stages of decomposition
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3.4
0 3.4 k N
(P <0.05) C/N (P <0.01) CPK Ca Mg
° k C C/N (P <0.05)
Olson k N
C/N ; k C/N o
3
Tab.3 The parameters of initial substrate quality of leaf litter mg* g™
Leaf litter ¢ N P K Ca Mg C/N
HD-a 390.1 +11.5¢d 14.63 £0.21ab 0.88 +0.032b 12.82 +0.148d 14.48 +0.155a 4.91 £0.201c¢ 26.60 +0.57b
Gla 448.9 £8.3b  15.25+0.19a 0.95+0.036b 18.63 £0.151b 9.73 +0.274c 6.04 £0.190b 29.45 +0.73b
HH-a 446.1 +6.8b  12.16 £0.4¢  0.96 £0.066b 12.62 +0.045d 9.68 +0.220c 6.39 +0.132b 36.77 +1.35a
HD-b 369.5+11.9d 13.63+£0.29b 1.31+0.114a 21.02 +0.136a 14.09 £0.121a 6.51 £0.101b 27.10 +0.78b
GJb 417.3 £7.1be 14.3 £0.24ab 1.25+0.106a 11.24 £0.057e¢ 10.61 £0.370b 7.02 +0.108a 29.22 +1.63b
HH-b 455.3£5.9a  12.11 £0.5¢ 0.98 £0.124b 13.50 £0.112¢ 9.79 £0.213¢  5.16 £0.206¢c 37.69 £1.9%4a
4 (n=6)
Tab. 4 Correlation between the parameters of initial litter quality and the decomposition rate
. C N p K Ca Mg C/N
Community types
. . -0.771 0.886" -0.486 0.257 0.543 -0.257 -0.943""
Tropical evergreen monsoon elfin forest
sig 0.329 0.019 0.329 0.623 0.266 0.623 0.005
-0.886" .2 -0.4 -0.02 . . -0.829"
Foothill shrubs 0. 886 0 0. 486 0.029 0.6 0.6 0.829
sig 0.019 0.704 0.329 0.957 0.208 0.208 0.042
Lk * k
Note: * indicates significant correlation % * means highly significant correlation
1.616 ~3.322 T
( 0.288 ~1.398; 0.422 ~1.108; 0.422 ~1.578; 1.16 ~
3.54; 0.25 ~0.47, 0.139 ~0.283)
' '1)
( )
. 2) 5~10
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Decomposition Characteristics of Leaf Litter of Forests at Two Different
Succession Stages in Tongguling Nature Reserve Hainan

TAO Chu'? YANG Xiaobo' > WAN Chunhong' > LI Donghai' > FU Youli’
ZHOU Wensong' > FENG Dandan' > YANG Qi'*

(1. Key Laboratory of Protection Development and Utilization of Tropical Crop Germplasm Resources Hainan University Ministry
of Education Haikou 570228 China; 2. College of Horticulture and Landscape Architecture Hainan University Haikou 570228
China; 3. Hainan Academy of Environmental Science Haikou 570206 China)

Abstract: A field experiment was conducted to decompose the leaf litters of Maclurodendron oligophlebium a
common leaf litter dominant species and Hydnocarpus hainanensis a community dominant species and the
mixed leaf litters of the aforesaid species and other tree species at 2 succession stages in the primary tropical ev—
ergreen monsoon rains elfin forest and the foothill shrubs regenerated naturally due to human disturbance in Hain-
an Tongguling National Natural Reserve to observe the relationship between the leaf litter decomposition and the
forest succession and the nutrient release patterns. One year decomposition of the leaf litters showed the leaf lit—
ter decomposition rate was significantly higher in the monsoon elfin forest than in the foothill shrubs. The N re—
lease in the leaf litters followed the pattern of “enrichment-release” and the other elements such as C K Ca
P and Mg in the leaf litters were all directly released. In the monsoon elfin forest the decomposition coefficient
k had significantly positive correlation with the initial N mass fraction ( P <0.05) and highly significantly nega—
tive correlation with the initial C/N ratio ( P <0.01) . In the foothill shrubs the decomposition coefficient k was
significantly negatively correlated with the initial C mass fraction and C/N value ( P <0.05) .

Key words: Tongguling; tropical evergreen monsoon elfin forest; foothill shrubs; leaf litter; decomposition rate;

nutrient releasing



