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Litter decomposition processes in the pure birch Betula platyphlla forest and

the birch and poplar Populus davidiana mixed forest
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Abstract Birch Betula platyphlla and poplar Populus davidiana are the typical heliophilous fast growing species and
frequently form the pure birch forest BF or birch and poplar mixed forest BPF in North China. A reciprocal litter bag
experiment was carried out to investigate the leaf litter decomposition process in BF and BPF and the effect of forest types on
litter decomposition using pure birch leaves litter and the mixed litter of birch poplar and ash  Fraxinus mandshurica

leaves. The results of the two year decomposition showed that the effect of forest types and litter type on litter decomposition
was not significant at the fast decomposing stage but at the slow decomposing stage. The environmental conditions of BPF
contribute to the nutrient release and decay of the two litter types. Compared with birch leaves mixed leaves had a
significantly higher substrate quality and showed a substantially faster decomposing rate and nutrient release rate. Litter
quality to some degree can mask the effect of forest type on litter decomposition. In conclusion BPF exhibits a faster carbon

and nutrient cycling rate than BF does.
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forest and poplar and birch mixed forest
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Table 1 The decomposition rate constants %k +S. E and mean residence time for birch leaves and leaves mixture in birch forest and birch and

poplar mixed forest

k P
2
Forest types Litter types k value a~! R p Value Residence time a
Birch forest Birch leaves 0.3409 +0.0302a 0.88 <0.001 2.934
. 0.4454 +0.0289b 0.91 <0.001 2.296
Leaves mixture
.4354 £0.0374 . .001 2.24
Birch and poplar mixed forest Birch leaves 0.4354 £0.0374b 0.89 <0.00 5
0.4831 +0.0563b 0.87 <0.001 2.096

Leaves mixture

The same letter in each column means no significant difference

2

Table 2 Initial chemistry characteristics of birch leaves poplar leaves ash leaves and mixed leaves mg g

Litter type Total c:rbon Total nilt\iogen Total ph(:phorus Total potljlssium /N e

Birch leaves

Average 491.9a 9.8%a 0.85a 0.86a 49.7a 578.7a
S.E. 3.6 0.26 0.02 0.05 3.2 26.9

Poplar leaves

Average 485.7ab 10.51ab 0.56b 0.47b 46.2a 867.32b
S. E. 5.5 0.11 0.04 0.11 2.8 30. 18
Ash leaves

Average 476.6b 15.42¢ 1.25¢ 0.83a 30.9b 381.28c
S.E. 3.8 0.32 0.03 0.17 1.5 22.54

Leaves mixtures

Average 479.1b 11.26b 1.04d 0.8%a 42.5a 460.7d
S.E. 7.8 0.39 0.08 0.08 2.5 18.3

The same letter in each column means no significant difference

3.2
N 344 N
P P
P 2 C K 2
N N P K
C 3
3.3
N accumulation
N mineralization N 3
0~237d N N 3
N N 3
N 88.5% +2.8% 76.8% +6.1%

http //www. ecologica. cn



1786 27

N 82.5% +5.5% 73.8% +4.7% N
N
N
3
Table 3 Nutrient concentrations mg g~' of birch leaves and mixed leaves in Birch forest and birch and polar mixed forest at the end of

decomposition experiment

c N P K
Litter type Total carbon Total nitrogen Total phosphorus Total potassium
BB
Average 450.0a 16. 8ab 0.99a 0.56a
S.E. 9.6 0.7 0.05 0.02
BM
Average 450.4a 17.5a 1.26b 0.75b
S. E. 9.0 0.5 0.06 0.03
MB
Average 454.0a 17.2ab 1.02a 0.58a
S.E. 8.8 0.5 0.03 0.03
MM
Average 449.4a 16.1b 1.18b 0.73b
S. E. 8.9 0.5 0.04 0.02

The same letter in each column means no significant difference
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Fig. 2 Changes of concentrations of N P K and C in litter
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