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Nutrient dynamics in litter decomposition in an evergreen broad-leaved fores in Eag
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Abdgract :Litter decormpostion plays an inmportant role in the energy flux and nutrient cycling in fored ecosysems. The fores
dominated by Cyclobalanopsis glauca is a typical subtropica evergreen broad|leaved fores in Eag China. Thiswork was carried
out in such aforeg in Jiande, Zhgiiang Province, BEag China, to udy the nutrient dynamics in litter decormpostion with the
litterbag method. The litters used in this work included leaves and branches of C. glauca, Quercus serrata var. glandulifera,
Woodwardia japonica and Dryopteris chanmpionii. The concentrations and mess remeiningd C, N, P, K, Ca, Mg, Mn, Cu and
Zn were nonitored over a 24-nonth period consecutively. The results show thet : After two years, the annud average release rates
o dements, C, N, P, K, Ca, Mg, Mn, Cu and Zn, were 41. 31 %, 38 48%, 42.86 %, 47.14 %, 21.13%, 44.48 %,
32.98 %, 10.68 %, 11.50% in led litter of C. glauca; 44.06 %, 38.56 %, 39.71 %, 47.22 %, 36.22 %, 40.91 %,
37.50%, 3.80%, 6.10% in led litter of Q. sarrata var. glandulifera; 40.13 %, 39.58 %, 33.33 %), 48.19 %, 21. 11 %,
47.22%,25.00%, 5.00 %, 18.65 % in led litter of ferns; 29.69 %, 30. 77 %, 33.33 %, 43.19 %, 18.67 %, 35.71 %,
33.33%, 7. 78 %, 26.60 % in litter of thin branch; 27.91 %, 34. 78 %, 33.33 %, 42. 31 %, 19. 85 %, 40. 00 %, 30. 00 %,
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16.21 %, 17.52 % in litter of thick branch, repectivdy. K and Mg had the higher release rate , while Zn, Cu and Ca had the
relevarnt lower rate. P, Zn, Cu, Ca, N and Mg dl accumulated in a certain degree in the deconpodtion process. The mass
remaning of led litter had a negative correation with the mass remainingd N, Ca, Mn, Cu and Zn, while it postively correlated
with that of C, P, Kand Mg. Reease node o the dry metter was closaly corrdated with each kind of nutrients. Release node of
C, N was linearity function, that of P and Mg was function o function, and thet of K was logarithm function , the remainder rate
o Ca, Mg, Cu and Zn had nore than three bes nmodes. Cu, Zn, Ca and Mg could accelerate the deconpostion of dry metter.
Initid N content and C N ratio were litter chemisry parameters used to predict the rate of decormposdtion.

The C N ratio isa vauable index which canind cate the oeed of deconypodtion. It was conddered that during deconpodtion
N would be imnobilized in the microbid biomass. There had the same rdaion between C P ratio and P. In our work , net
immobilizetion of N occured when critical C N ratioswas about 20 in litter. While, criticd C P ratios was about 600 in litter , the
net imnohilization of Poccurred. Deconpostion of led litter was irfluenced by both N and Pinthefird year , while N became the
key factor in the seoond year. The deconrposition process in the two years was nore closdly corrdated with C N ratio.
Key wor ds:evergreen broad-leaved fores ; Cyclobal anopsis glauca ; litter ; decormpostion; nutrient ; C N ratio; C P rdio
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Table 1 Initial concentrations of carbon and nutrients in various litters
Cyd obal anopsis i Q uercus.

Hements glauca leaves serrata var. glandulifera leaves Fern led Thin branch Thick branch Average
C(%) 49.24 48.28 44.47 48. 66 49.41 48.01
N( %) 1.780 1.880 1.680 0.780 0.690 1.360
P( %) 0.065 0.068 0.064 0.033 0.033 0.053
K( %) 0.351 0.359 0.447 0.221 0.128 0.300
Ca( %) 0.970 0.980 0.450 0.830 0.680 0.780
Mg( %) 0.117 0.108 0.301 0.055 0.051 0.126
Mn( %) 0.191 0.202 0.060 0.056 0.050 0.112
Quig/g) 5.900 6.050 6.100 6.620 6.260 6.190
Zn{ g/g) 38.70 41.74 75.24 64.90 34.20 50. 59

312 2 K Mg
,Cu Zn , CN P K Ca Mg ;2N
2a /n>Cu>Ca>N>Mn>P>C>Mg> K,
i :
2
Table 2 Annual average dement release rate o various littersafter two year decomposition
e Q. srata
g S C. dlauca leaves var. glandulifera leaves Fern leaves Thin branch Thick branch Average
(%) (%) (%) (%) (%) (%)

C 41.31 44.06 40.13 29.69 27.91 36.62
N 38.48 38.56 39.58 30.77 34.78 36.43
P 42.86 39.71 33.33 33.33 33.33 36.51
K 47.14 47.22 48.19 43.19 42.31 45.61
Ca 21.13 36.22 21.11 18.67 19.85 23.40
Mg 44.48 40.91 47.22 35.71 40.00 41.66
Mn 32.98 37.50 25.00 33.33 30.00 31.76
Cu 10.68 3.80 5.00 7.78 16.21 8.69
Zn - 11.50 6.10 18.65 26.60 -17.52 4.47

1 C

1 , 2 2a ) ,
C wc (1
N 20 , N
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Fg.1 Changesin mass remaining o dementsin litters during deconpostion process
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Table 3 Pearson correation coeficient between concentrations of dementsand days o decomposition time in various litters
H Q. sarata
Hements C. glauca leaves var. glandulifera leaves Fern leaves Thin branch Thick branch
C -0.8001° " -0.9310" " -0.8419" -0.7480 " -0.7548 "
N NS NS NS 0.6309 0.8786 " "
P NS NS NS -0.6612 " -0.8265"
K -0.6342° NS NS -0.6633 " NS
Ca 0.933" " " 0.8446 " ° 0.8889 " " ° 0.7505 NS
Mg 071" NS -0.8641 """ NS -0.8531"
Mn 0.7541" 0.7724" " 0.9705" " " NS NS
Qu 0.9264" " " 0.9180 " " * 0.9497 """ 0.8988 " " ° 0.79%1 "
Zn 0.9357" " " 0.9126 " " ° 0.8666 " " " 0.6461 " 0.9458 """
* *p<0.05; * *p<0.01; * * *p<0.001; NS: p>0.05
Ca M4 cq , 20 G ,
; 16 ; Ca
7 H ( 3) Ca
, (1
Mg 2 , 12 Mg ( 1
, , 1 , 2
Mg
Mn , , Mn ,
, , (1
Cu , 5 Cu
, ( 3 Cu (1
n N , n ( 3, 20
3.1.3
(s 5 9 Pearon
Cu Zn , NCGaMnCu 2n , CK Mg
) CPK Ca
, N Mg . Mn o . Qu Zn
- ( 4
P N L
CCu Mn ;Ca 2n Mg K
1 n Ca Cu Mn ,K Mg N P
,C Cu Mn N P K Mg ,
[17 18]
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Table 4 Pearson corrdation codficient o mass remaining o littersand eéements in decomposition process
1, Q. sarata
Hements C. glauca leaves var. glandulifera leaves Fern leaves Thin branch Thick branch
C 0.966 """ 0.998" "~ 0.998" " " 0.997 """ 0.997 """
N 0.836 " " 0.867 " " 0.861" " 0.472\8 0.816 "
P 008" " 0.085" " 0088 " 097" " 0951 "
K 0.806 "~ 0.754 " 0.743 " 0.775" " 0.758 "
Ca 0.672° 0.910 "~ 0.749 " 0.789 "~ 0.925° "
Mg 0.914" " " 0.946" " " 0.917 """ 0.8711°"" 0.923"°
Mn 0.684 " 0.910""* 0.611" 0.618"S 0.694"S
u 0.848" " 0. 465N 0.451N 0.234N 0.561N
Zn - 0.356M - 0.046M - 0.520" 0.805" " - 0.548"
* *p<0.05; * * p<0.0l; * * *p<0.001; NS p>0.05
5
Table 5 Dynamics modds o mass remaining o eéements in decomposition process of litters
. . I’2 . r2
Litter type Hements Function Hements Function
C. dauca C y = 97.020 - 0.1125x 0.983" " " N y = 109.789 - 0.0914x 0.707 " °
P y = 103.654 - 11.340x 0.967 """ K y = 99.878 - 13.715Inx 0.995 """
Ca y = 121.306 + 0.144x - 0.0003x*>  0.788 " Mg y = 150. 652¢" % %« 0.941"""
Mn y = 97.0773 - 9.4699nx 0.946" "~ Qu y = 99.6843 - 0.0308x 0.653 "
Zn y = 89.1834 + 0.8426x - 0.001x*  0.795 "
HL c y = 98.674 - 0.1236x 0.983""" y = 106.671 - 0.0906x 0.736" "
Q. sarata var. P y = 94.6224 - 0.1045x 0.981" " " y = 106.46 - 15.62Inx 0.859 """
gandulifera Ca y = 98.0201 + 0.036x - 0.0002x>  0.985" " " Mg y = 102. 160e> %0%x 0.965" "~
Mn y = 102.967 - 10.51Inx 0.913" " Cu y = 103.543 + 0.0745x - 0.0001x*>  0.69 "
Zn y = 101.029 + 0.7688x - 0.0011x*> 0.874°
Fern C y = 97.6921 - 0.1098x 0.986 """ y = 96.8389 - 0.0782x 0.762" "
P y = 109.154 x 0.9982x 0.986 """ = 102.199 - 15.522Inx 0.919" " "
& y = 105. 1653+ 0.324x - 0.0011x2 + oo Mg y = 98. 4608 0005 0.087" "
0. 00000083 x
Mn  y = 83.4499 - 0.04%x - 0.0001x® 0.632° oY y = 96 9718 + 0. 243x - 0008+ s
0. 00000055 X

Zn y = 113.959 + 0.2452x - 0.0004x*> 0.811°
C y = 100.172 - 0.0808x 0.9% """ N y = 97.186 + 0.3437x - 0.0005x? 0.938" "

Thin branch P y = 113.854 x 0.9987 x 0.965" " " K y = 64.8613 - 0.0967 x 0.554" "
Ca y = 102.951 + 0.0585x - 0.0002x> 0.931" "~ Mg y = 105.405e - 0.0014x 0.847" "7
Mn  y = 97.2096 - 8. 476Inx 084" y=101.91§-0.2683x+0.0008x2- 0.755 "

0. 0000006 X
- y = 101 912- 0. 2683 x + 0. 0008 X - 0.755 °
0. 0000006 X

c y = 99.7007 - 0.0764x 0.994" " " N y = 105.076 - 0.0911x 0.946 """

Thick branch P y = 89.5972 x 0.9985x 0.955 """ K y = 99.252 - 13.087Inx 0.977" " "
Ca y = 97. 752D %92x 0.810" "~ Mg y = 83.0594e >0018x 0.954" " "
Mn y = 35.2193 + 64. 8234/x 09437 "7 Qu y = 67.0058 + 32. 9699/ x 0.943" "7
Zn y = 97.6152x> % 0. 486™

y: Mass remaining of eements( %) , x: Deoonpostion time(d) * p<0.05; * *p<0.01; * * *p<0.001; NS p>0.05
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Table 6 Pearson corrdation codficient of carbon to nutrient ratio with mass remaining o litters in decomposition process
é
Hements ratio C. glauca lesevs var. ;I:;Jlandulifa'a leaves Fern leaves Thin branch Thick branch
CIN 0.7112 " 0.8145" " 0.6591 * 0.7474" 0.9554 """
c/P 0.6145 0.8121" " 0.4450 - 0.3173 -0.7331"
C/K - 0.5001 - 0.2072 - 0.3382 - 0.6676 " - 0.4430
C/Ca 0.8660 " " 0.9806" " * 0.8984 """ 0.9013" " * 0.4788
C/Mg -0.634 " 0.1454 -0.9282° " - 0.5053 -0.9088" "
C/Mn 0.7040 " 0.7993 " " 0.9490 """ 0.4142 0.0529
C/cu 0.9858 """ 0.9889 """ 0.9757 " " * 0.8373"" 0.7575 "
C/zn 0.8663" " 0.849 " " 0.8713" " * 0.7524 " 0.9190 " °
*p<0.05; * *p<0.0l; * * *p<0.001; NS:p>0.05
2 Y N Y2 3 N 6
; 6 3 201, CN 301
N N 6
12 2 8 . C:N
N 12 ,C:N N
3 6 P cCP : , CP 6001
P 2 8 ( 6 ).,P , 2 12
,C P 1 N , 2 ( 2, 9
CP CN , P p
CP , 600 1
1, N 2
N . N , 8 P
,2a CN CN CP .
[19]
4
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,Zn Cu Ca N N ,Na P
K , Ca N P
N
(2.1 CPK Ca , Louser  Parkin®n 4]
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-—# X C:N C:N ratio in Cyclobalanopsis glauca
- FH XN B N remaining rate in Cyclobalanopsis glauca
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[4]

-o— X P BB P remaining rate in Cyclobalanopsis glauca
— # K C:P Lt C:P ratio in Cyclobalanopsis glauca
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