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Abstract: In this study, we selected leaf litters of four planted forests including Cercidi phyllum japonicum ,
Betula utilis, Pinus yunnansinsis, and Picea asperata as test objects. Their residual rate, total C and N
contents, and the release dynamics of C and N at decomposing stage were determined in order to provide the
oretical guidance for selecting the best tree species in the experimental area. The results indicated that the
decomposition rates of different withered leaves varied significantly. Mixture leaf litters of Picea asperata
with Betula utilis, Pinus yunnanensis and Betula utilis, Cercidiphyllum japonicum with Pinus yunnanens
showed obvious positive interaction in decomposition. No interaction was observed in those of P . asperata
and C. japonicum. Furthermore, the decomposition rate of the mixed leaf litters from broad-leaved forests
was larger than that from needle-leaved forests. It is proved that broad-leaved forest stand was propitious to
the decomposition of leaf litter. The C contents of littered leaves showed decreasing trends while their C re-
leasing rates increased during the decomposition process. Both the contents and releasing rates of C were
higher in needle-leaved forests. In contrast, the N content of leaf litter of the Cercidiphyllum japonicum ,
the Picea asperata and the Pinus yunnansinsis increased at the beginning then decreased, while that of the
B. utilis showed a complex decreasing-increasing-decreasing trend. The mixture of the needle-leaved forests
and the broad-leaved forests promoted the releases of C and N from the needle leaf litters.

Keywords: Cercidiphyllum japonicum ; Betula utilis ; Pinus yunnansinsis ; Picea asperata ; leaf litter decom—

position; C, N release

:2012-02-12 :2012-05-18
* ”7(2011JQ5002) 3 “
— ”(30471376)
(1979—), ( ) . . . E-mail; xiaobodudu @
126. com,

(1979—), ( B . s . . E-mail ; duhongxial016(@163. com,



88

33

[1-4]

sis) . (Picea asperata) (Betula D. don) .

(Pinus tabulae formis) | (Pinus arman—

69% ~87% dii Franch.) (Larix gmelinii)
e C N (Quercus liaotungensis Koidz. )
(Rosa cymosa) o
2
, ) 2.1
(L),
, (HD (S, Y)
. C D, ,
C N , 60 °C ,
10 g, 30 g,
. 4 o
20 g(
2: 1), 0.5 mm’ (
. 103°54"04"— ). 15 ecm X 20 cm
103°56'52"E  31°37'20"—31°44'53"N, 2 100~ . , NN
2 300 m, 8.9 C,=10 C 2 690. 8 4 (
C, 900~1 100 mm, 795. 8 mm, )
N N 1, 21 240 d
. ( 7 )., 365d( 11 ) 600 dC 3
60% , (Cerci- 7 ) 3 s
diphyllum japonicum ) ( Pinus yunnanen- 7T
1
/(" «hm %) /cm /m
(L) 16 NW10° 14 2 167~3 500 9.81 9.17 I JLAS,L+YC 21 )
(S) 23 NE15° 16 2 667~4 300 12. 11 10. 76 S ,L+S,H+SC 21 >
Y) 39 SE45° 24 1167~1 583 12.98 11.77 Y ,L+Y,H+YC 21 )
(H) 39 NWS80° 24 1 000~2 400 17.28 11. 89 H ,H+S,H+YC 21 )
L+Y ; L+S s H+Y + ;s H+S +
2.2 E,:[(WO_W;)/W(JXlOO%
0.5 mm W,—C(N) (g/kg); W,—C(N)
60 C ; (g/kg) .
o Excel 2003  SPSS 13.0
Kgcrz(,)7 °
’ 3
2.3
3.1 4

C(ND

(ED

o (600



2 C.N 89
d) L4 s [10-11] s [12-13] .
(68. 29%) > (63. 23%) > ,
(60.33%)> (44.09%)
. . 24. 2%, .
19.14% 16.24%, (p<<0.05), o s
3 [8] 2 s
(C/N) , ) ) ( . ) N )
) N N N ( )
C/N . . . ! ( . ) ,
(SLA) , s
, ; N ,
N , .pH ,
’ Lol o ’ ’
, . ;
240 d 365 d 600 d 39 4 ’ C.N O
/% /% /%  C/N ,
I L 79.10 73.09 60. 33 45, 54 ¢ N
.C N
Ly L 78.82 71.51 61. 59 ?1.84 , .
Y 79.53 72.66 61. 88 51. 84 °
S S 81.95 74. 88 68.29  107.62 = ;
. L 79,87 7307 62. 96 7658 (505. 8 g/kg) > (462. 8 .g/kg)> (458. 6
S 80. 90 73.87 63. 81 76.58 g/kg) > (452.0 g/ke) s ’
Y Y 80. 31 73. 80 63.23 55. 81 4 ¢ °
ey M 65. 38 55. 98 49.43 37.95 23’03% ¢ 22, 559 ’
Y 73.75 64.21 52.72 37.95 : ’ : ’
H H 60. 80 55. 67 44.09 19.57 13.22%.. € ’
s H 74.14 63 54 55. 40 ao 30 ’ . 8. 225 ° N
S 74.70 65.17 58. 83 50. 30 ’
(23.1 g/kg) > (10. 0
\ g/kg)> (8.3 g/kg)> (4.7 g/kg) .
N ( N \ 365 d , N
2) s ) ) s o
(49.43%), 365 d .3 C/N N
(55.40%), C/N tsJ )
(44.09%), . N.
(63.23%  68.29%), . N
. 61.59% . 365 d ,
62.96% ., (60.33%), . N ,
. . . . N
s s N



90 33
— — . 240d LN . C R
, N ,C/N
(19.57), ,.C . C
s , N o 360d . C
N . :L+S(490.1 g/kg) >H+S(487.9 g/kg) >L
.4 C/N . +Y(461.4 g/kg) >H+Y(459.2 g/kg);
(107.62) > > (55.81)> (45. 54) > , C ,
(19.57), 4 C :L+S
, i C/N (0—  (411.5 g/kg) >L+ Y (405. 1 g/kg) >H+ S(396. 0
365 d) (365—600 d) . g/kg) >H+Y(377.2 g/kg), C
C H+S, 18.84%; H+Y(7.85%) L+S
C N (16.04%).C L+Y,
. 3 . C 9.08% ., .
N , 600 d . . C )
R C R o
3 C,N
/(g+kg™ ") N (g kg H)
0d 240 d 365 d 600 d 0d 240 d 365 d 600 d C/N
L L 458. 6 432.9 414. 3 355. 2 10.0 10. 4 11.3 6.7 45. 54
Ly L 461. 4 442.9 419.0 405.1 8.9 9.2 11.1 6.8 _
Y 461. 4 451.7 438. 4 419.5 8.9 11.0 11.7 7.0
S S 505. 8 488. 3 483. 4 464. 2 4.7 6.4 6.5 4.1 107.62
i L 490.1 451.6 436. 4 411.5 6.4 9.4 10.9 4.7 76,58
S 490. 1 465. 4 446.0 430. 2 6.4 10. 2 12.1 5.8
Y Y 462. 8 443.3 425.7 401. 6 8.3 10.5 11.0 6.1 55. 81
Hy H 459. 2 438.2 409. 9 377.2 12.1 15.0 16. 1 9.6 27 05
Y 459. 2 444. 6 434. 3 416. 6 12.1 14.4 15. 4 9.1
H H 452.0 429.7 405. 5 347.9 23.1 20. 2 22.3 9.7 19. 57
His H 487.9 446. 7 422.2 396. 0 9.7 11.5 14.9 7.2 S0, 30
S 487.9 458. 3 441.1 425.5 9.7 11.8 13.0 7.7
4 N 3.3 4 C.N
N C N )
365 d ,N C N
, , C D,
N, N , 1 4
L+S(89. 06%), H+S(53.61%),H+Y .C .
(33.06%), L+Y(24.72%), 365 d . C
,N N )
600 d,4 N H+Y C o ,
, 9.6 g/kg; L+S C 1 .4
, 4.7g/kg., H+S L+Y 240  365d ,C .
N , 6.8 g/kg, o 365 600d ,C s
4 C/N > > > ,

L+ S(76.58) >L+Y(51.84)>H+S

(50.30)>H-+Y(37.95),

o

C/N

’



= EFH ok
—— sk —o—WEK

e 20 &
% s % 20
ﬁ 10 n
% & .20
’ |
0 : , -60 - ;
240d 365d 600d 240d 365d 600d
o R Hud 41 A R Hud
1 4 C,N
4 N C , C o
, N ,
( N ,C o
) 3 365 d s o
(N Do N \ ,
C/N N s » N o
) N, N 4 N
365 d 0 365~600 d,4 , 365 d )
N , , N . N
N s , ., 365d ,
,4 N : :L+S>H+S>H+Y>L+Y, 365 d
> > > o s ) N ,
N o o
2 .4 C 4 N
) H+S ; :H+S>H+Y>L+Y
C . L+Y >L+S,
20 —a—L+Y -O-L+8 -—e—H+Y —0—H+5 50
¥ B 20
& g
% % -60F
-100 . )
2404d 365d 600d
oy 1R R Hud o1 R R Hud
2 C,N
4 C
4 , C « N , N N
, > ( )— ( ) s
> > o ,
, (H+ ) , )
S,H+Y,L+S.L+Y) , o — — o
C



92 33
, 2320.
. R , [6] Semwal R L, Maikhuri R K, Rao K 'S, et al. Leaf litter
C , decomposition and nutrient release patterns of six multi-
purpose tree species of central Himalaya, India[]J]. Bio-
' ’ mass and Bioenergy, 2003,24(1) ;3-11.

C.N . - ’ ’ ’

[yl
’ ,2007,27(10) :4149-4156.

° [8] . , ;
[ ] (1. 22010,5(3)

1] ) ) ) 56-63.

. ,2011,22(6); L9 ’ ’
1389-1394. . +2000,20(6) :938-944.

2] , oo (. L10] ’ ’ ,

.2010,29(9) :1827-1835, LI, + 2006.26(8) 2732

[3] Alicia S M, Roberto A D. Decomposition of and nutrient 2738.
dynamics in leaf litter and roots of Poa ligularis and [11] s s s
Stipa gyneriodes [J]. Journal of Arid Environments, (1. ,2006,37(2) .
2003,55(3) :503-514. 258-262.

[4] Ribeiro C, Madeira M, Araujo M C. Decomposition and [12] Blair ] M. Decay rates, nitrogen fluxes and decomposer
nutrient release from leal litter of Eucalyptus globulus communities of single and mixed species foliar litter
grown under different water and nutrient regimes|[ ] ]. [J]. Ecology, 1990,71(5):1976-1985.

Forest Ecology and Management, 2002, 171(1/2):31- [13] Williams B L, Alexander C E. Interaction on mixing
41. litters from beneath Sitka spruce and Scot pine and the
[5] s s s effects on microbial activity and N-mineralizalion[ J ].

[Jl. ,2009,18(6):2316-

Soil Biol. Biochem. , 1991,23(1).71-75.

(1]

(2]

(3]

(4]

(5]

> > ) 5 ,

(L35 86 )
(4)
2195.7 t/hm’,

» 1713.8 t/hm’, 1918.4 t/hm*,

L ]
[Jl. (D ). ,2006,36(1) :69-80.
(Il , 2009,23(3);
189-193.
(1. ,2011,25(4) ;
222-227.
0. ,2003,17(3) :59-62.

[Jl. ,2011,39(4) .,
37-39.
[6] ; . .
[Jl.
,2011,25(2) :88-92.
[7] . . .o
Lyl ,2004,18(1) :78-81.
[8] , .
[yl . 2008, 22
(1):7-12.
9] , , .o
(1] , 2006, 20
(2):106-109.
[10] , 5
(1. ,2005,19(2);
142-146.



