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. Dynamics of plant litter and change of soil carbon
and nitrogen contents in the process of the vegeta
tion restoration in hilly land in central Hainan Island

WANG Min-Ying"?, LIU Qiang'*
( 1. Hainan Normal University, Haikou 571158, China; 2. Hainan Research

Academy of Environment Sciences, Haikou 570206, China )

Abstract; To explore the dynamics of plant litter decomposition and the changes of soil carbon and nitrogen in the hill-
y land region in central Hainan Island, we conducted an experiment of translocation litter decompositon on the ground
in situ and ex situ among the four plant communities of grassland,shrubland,secondary forest and Acacia mangium
plantation distibuted in two hilly slopes. The results were as follows: The litter decomposition rates of the 4 types of
litter were significantly different in the same site,and the decomposition rate of U. lobata litter was the highest. The
decomposition rates of a same type litter were the highest in shrubland among the 4 plant communities, while in the 3
natural plant communities were in the order of shrubland™in grassland™>in secondary forest, which indicated that
with the progressive succusion the decomposition rates were higher in the eralier stage and then lower in the later
stage. The decomposition rates of all litters were lower in A. mangium plantation than in secondary forest. The total
contents of carbon and nitrogen in soils were trend to increase with the process of vegetation restoration,i. e. seconda-
ry forest™>shrub land>>grassland.
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1.2.2 R Am> Ds> As>
, Bm> Bs;
o : Cm>
368 Cs> Ds> Am>
(0~10 ecm) , 336 . As> Bm™>
N ° BSO : N
1 N 4 .
Table 1 The initial content of carbon and s
nitrogen in main litter in plots i . Site B, Bs
oo O Cm(P=0.036)
Type C N C/N . .
As 43.03  0.95 50.73 ; Site C.
Am . . 45.38  1.29  35.11 Ds As(P<C0.001),
Am(P=0.042) . Bs(P<<
Bs 43.94  1.89  23.32 ,
Bm . . 43.90  1.89  23.18 0.001), Bm (P<<0. 001)
Bs Cs(P<C0.018).
L‘s 46. 06 1. 85 25.18 Cm(P=0.028)
Cm N N 46.91 1.88 24.92 ]
Ds 50.84  2.59  19.81 o Site D,
47.90 2.34 20. 49 Bs Cs(P<C0. 001) .
49.52 1.07 46. 16 Cm(P<0. 001) .
43.67 1.77 24. 65
44,22 2.25  19.63 Ds(P<20.001) Bm
43.52 2.08  20.96 Cs(P=0.005), Cm(P=
of.01 L72 93.43 0.005) . Ds(P=0.007).,
1.2.3 4
[ GB 9834-88] ; ’ °
[GB 7886-877, KDN-2C ( 2.2
) . 4
1.2.4 SPSS10. 0 ( 2), As :
Site D> Site B> Site A> Site
9 C;Am .Bs .Cs
.Cm
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. . . 4 Site A> Site B; Bm :
7 , . . Site D> Site A> Site C>
N 4 C 2), 4 Site B, ,
Ds> Cs> s
Cm> Bm™> s
As> Am> Bs; o Am
: Cm> Site D Site A(P
As> Cs> Ds> =0.011) Site B(P=0.004)
Am> Bm> 5 Cs
Bs; : Ds> Site B Site D(P
Cs> Bm™> =0.003) ; Cm
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Site D (P=0.003) o
Site A (P =0. 009) Site B(P = 2.3
0. 006) ; 4
Ds Site B 3 4,
Site C(P=0.013) Site D 4 R R
2
Table 2 Characteristics of litter decomposition of different species
50% 95%
Litter  Decomposition Fauati Decomposition Determination Days of 50% Days of 95%
species sites quation rate k(g + g' «d") coefficient R* decomposition (d) decomposition (d)
As A y=e o0 0. 006921 0. 69200 100 433
Am y=g O 0.005948 0. 86630 117 504
Bs y=e 1 0.019035 0.70903 36 157
Bm y=e 0 0.012953 0.44583 54 231
Cs = 0 0.006228 0. 48836 111 481
Cm y=¢ 0 0.005928 0.68220 117 505
Ds y= 0 0.003331 0. 81365 208 899
As B = 0 0.005226 0.89775 133 573
Am y=¢ T 0.007587 0.62404 91 395
Bs = O 0. 018550 0.64493 37 161
Bm y= 00 0.013900 0.65736 50 216
Cs y= T 0.007033 0.47752 99 426
Cm = 00 0.006284 0.50155 110 477
Ds y= OTE 0.007843 0.59454 88 382
As C = 00 0.006386 0.76211 109 469
Am y=e T 0.004766 0.81290 145 629
Bs y= T 0.013729 0.50537 50 218
Bm y=¢ 00N 0.009551 0.58053 73 314
Cs y=e 0 0.004471 0.65119 155 670
Cm y= 0 0.005925 0.43241 117 506
Ds = g0 ooz 0.002523 0. 88420 275 1187
As D y= O 0.004139 0.69443 167 724
Am y= 0.003424 0. 82527 202 875
Bs y=e ot 0.011417 0.49235 61 262
Bm y=¢ 00T 0. 009765 0.47546 71 307
Cs = 0.002648 0.69451 262 1131
Cm y=g 000 0.002304 0.79738 301 1300
Ds y=e 0l 0.002641 0.53652 262 1134
3
Table 3 The content of total carbon and nitrogen in soil
Content (%)
Sites 368 d ( ) 368 d ( )
C N C/N C N C/N C N C/N
A 3.6159 0.2304 15.6938 3.3010 0.2435 13. 6304 3.5715 0.2499 14. 3110
B 3.9461 0. 2486 15. 8733 3.2827 0.2562 12.8033 3.6474 0.2844 12. 8166
C 3.4903 0. 2451 14. 2402 3.6521 0.2726 13. 4062 3.6990 0.2532 14.6627
D 3.5196 0.2278 15. 4504 4.0062 0. 2846 14. 1134 3.8123 0.2629 14.5160
, , o (368 d
s ) (368 d )
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Table 4 The contents of carbon and nitrogen

4

in soil covered by litter

. - % Y%

Sll;leléic(; Dcco:ﬁife(:%mon N ¢ C/N
As A 0.2144 3.4022 15. 8688
Am 0.2633 3.0788 11.6932
Bs 0.2442 3.3708 13.8035
Bm 0.2574 2.8707 11.1528
Cs 0.2491 3.6326 14.5828
Cm 0.2519 3.5134 13.9478
Ds 0.2388 3.0632 12. 8275

0. 2456 3.2760 13.4109
As B 0. 2491 3. 3657 13.5105
Am 0.2302 2.8110 12. 2083
Bs 0.2731 3.4299 12.5571
Bm 0.2576 3.4355 13.3383
Cs 0.2637 3.5037 13. 2875
Cm 0.2436 2.9885 12. 2687
Ds 0. 2645 2.9126 11.0112

0. 2545 3.2067 12.5974
As C 0.2608 3.9550 15. 1660
Am 0.2578 3.2556 12. 6287
Bs 0.2699 3.4709 12. 8616
Bm 0. 2874 3.7812 13.1548
Cs 0.2793 3.7742 13.5147
Cm 0.3012 4.0528 13.4561
Ds 0.2714 3.4650 12.7672

0.2754 3.6792 13. 3642
As D 0.2598 4.5290 17.4309
Am 0.2828 3.7758 13. 3516
Bs 0.3009 4. 2866 14,2458
Bm 0.2973 3.9504 13. 2892
Cs 0.2916 4.0490 13. 8835
Cm 0.2791 4.0955 14. 6764
Ds 0. 2845 3. 8889 13.6707

0. 2851 4.0822 14. 3640

3
3.1

3.1.1

Swift  (1979) “
” . Smith & Bradford(2003)
Site B 4 R
Site A Site C 4

N ’

(Berg,2000; Sariyildiz and Anderson,2003) ,
3.1.2

o N 3
Site B> Site A> Site C,
As Site C> Site A> Site B,
Bm . Site B> Site C>
Site A; ’ 8
’ : Slte B>
Site A> Site C; (
As, Am) . (
Bs. Bm)
( Cs, Cm)
s , Site B> Site A>
Site C,
( ,2007) .
Griinzweig ~ (2007) )
(C/N ) o
(Austin and Vivanco,2006),
Kéchy & Wilson(1997) ,
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