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Dynamic analysis of decomposition characteristics and content change of nutrient elements of leaf
litter of Cunninghamia lanceolata, Phoebe bournei and Schima superba under C. lanceolata
artificial forest LIN Kai-min'*, ZHANG Zhi-gin’, YE Fa-mao'*, LIN Yan'?, LI Qing-san'?(1.
Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Fujian Chinese Fir Research
Center, Fuzhou 350002, China; 3. Shangrao Normal University, Shangrao 334000, China), J. Plant
Resour. & Environ. 2010, 19(2): 34-39

Abstract; Using mesh nylon bag method, decomposition characteristics and change dynamics of nutrient
element (N, P, K and C) content of leaf litter of Cunninghamia lanceolata ( Lamb.) Hook., Phoebe
bournei (Hemsl.) Yang and Schima superba Gardn. et Champ. were comparatively analyzed under C.
lanceolata artificial forest during 0-360 d decomposition process. The results show that, by decomposing
for 360 d, the loss rate of dry weight of leaf litter of C. lanceolata, P. bournei and S. superba is 40.6% |,
42.0% and 51.6% , the average decomposition rate is 0. 001 3, 0.001 6 and 0.002 0 d™', and the half-
time (i,5) for leaf litter decomposition is 537, 482 and 372 d, respectively. During the whole
decomposition process, P content in leaf litter of three tree species appears generally a fluctuant and slow
ascending trend; K content descends sharply in the early phase and then changes gently with
decomposition time prolonging. Among leaf litters of three tree species, there is an obvious difference in
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N content change, in which N content in C. lanceolata leaf litter appears a slow ascending trend, and
that in other two tree species generally appears increasing firstly and then decreasing with decomposition
time prolonging. C content in leaf litters of three tree species basically shows an increasing trend in the
early phase, a decreasing trend in the middle phase and a slight increasing trend in the later phase, and
C/N ratio increases slightly in the early phase and decreases gradually in the later phase. The release
rates and dynamic changes of nutrient elements (N, P, K and C) in leaf litters exist some differences
among three tree species during decomposition process. In leaf litters of three tree species, the K release
rate is higher with a similar change trend and a net release. The release rate of N, P and C in C.
lanceolata leaf litter is generally lower than that of other two tree species. The leaf litter of S. superba
exhibits a monotonously net release of N, P and C, but N, P and C in C. lanceolata leaf litter and P, C
in P. bournet leaf litter are in slightly net enrichment in the early stage of decomposition, and then, N
and C are generally in net release and P is in a wavy net release. It means that the decomposition of leaf
litters of broad-leaved tree species ( P. bournei and S. superba) is easier than that of coniferous tree
species ( C. lanceolata) , and also the nutrient elements release more easily in the formers than in the
latter under C. lanceolata artificial forest.

Key words: Cunninghamia lanceolata (Lamb.) Hook.; Phoebe bournei (Hemsl.) Yang; Schima superba

Gardn. et Champ.; leaf litter; decomposition; nutrient release
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Loss rate of dry weight
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A3fiEitE)/d  Decomposition time

—O— AR &Y Leaf litter of Cunninghamia lanceolata ( Lamb.)
Hook.; —m— TEARM- %4 Leaf litter of Phoebe bournei (Hemsl.) Yang;
—o— KPHJHYEY) Leaf litter of Schima superba Gardn. et Champ.
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Fig. 1 The dynamic change of loss rate of dry weight of leaf litter of
Cunninghamia lanceolata ( Lamb.) Hook., Phoebe bournei ( Hemsl.)
Yang and Schima superba Gardn. et Champ. during decomposition
process under C. lanceolata artificial forest
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Table 1 Olson exponential model and average decomposition rate of leaf litter of Cunninghamia lanceolata ( Lamb.) Hook., Phoebe bournei
(Hemsl.) Yang and Schima superba Gardn. et Champ. during decomposition process under C. lanceolata artificial forest!

R Olson 5 7Y

-1 /d /d
Leaf litter Olson exponential model R k/d to.s to.os
KK AIEY) Leaf litter of Cunninghamia lanceolata y=1.005 Qe0-001 3¢ —0.965 0.001 3 537 2 307
KM V%Y Leaf litter of Phoebe bournei y=1.077 [ —0. 848 0.001 6 482 1920
KA %Y Leaf litter of Schima superba y=1.051 1¢70-0020t —0.965 #x* 0.002 0 372 1522

DR. HIFZRBL Correlation coefficient; k: V-2 J& it & Average decomposition rate; to 5: M-I 7% 4 20 i 2 %2 ] Half-time for decomposition of leaf
litter; ¢y o5 : MR 553 95% it (T [E] The time required for decomposition of 95% leaf litter. # ; P<0.01.
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Table 2 The dynamic change of nutrient content in leaf litter of
Cunninghamia lanceolata ( Lamb.) Hook., Phoebe bournei ( Hemsl.)
Yang and Schima superba Gardn. et Champ. during decomposition
process under C. lanceolata artificial forest

St Ta)/d /ﬁ"\g‘/g . kg’] Content

Decomposition C/N
time N P K C
FARM-JHIEY) Leaf litter of Cunninghamia lanceolata

0 6.19 0.48 3.59 477.21 77.13

60 6.81 0.53 2.89 553.32 81.29

120 6.71 0.53 0.74 513.94 76.54

180 6.78 0.54 0.59 448.22 66.07

240 6.85 0.61 0.54 447.36 65.27

300 7.69  0.45 0.63 473.42 61.58

360 8.43 0.67 0.98 465.20 55.20

KM V%Y Leaf litter of Phoebe bournei

0 7.61 0.45 2.93 471.42 61.97

60 7.65 0.48 1.77 539.19 70.45

120 7.40  0.39 1.60 518.58 70.05

180 7.59 0.43 1.20 361.64 47.64

240 7.09 0.53 1.17 379.23 53.52

300 7.40  0.54 1.23 380. 84 51.44

360 8.27 0.55 0.95 377.37 45.61

KA YEY) Leaf litter of Schima superba

0 10.89  0.28 2.89 524.86 48.18

60 10.26  0.28 1.75 553.23 53.95

120 9.41 0.30 1.63 413.97 44.02

180 10. 65 0.32 0.80 415.50 39.01

240 10.98 0.35 0.80 382.61 34.88

300 12.91 0.44 0.86 442.49 34.27

360 11.70  0.44 0.95 422.27 36.09
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Table 3 The dynamic change of nutrient release rate of leaf litter of
Cunninghamia lanceolata ( Lamb.) Hook., Phoebe bournei ( Hemsl.)
Yang and Schima superba Gardn. et Champ. during decomposition
process under C. lanceolata artificial forest

A3kt E]/d

Decomposition

FERLR/ %

Release rate

time N P K C
KR PTEY) Leaf litter of Cunninghamia lanceolata
0 0.0 0.0 0.0 0.0
60 -0.9 -2.9 26.3 -6.4
120 3.1 0.3 81.7 3.9
180 15.9 13.1 97.5 27.9
240 19.3 7.0 89.0 31.7
300 13.7 35.0 87.9 31.1
360 19.0 16.8 83.8 42.1
TARMJAIEY) Leaf litter of Phoebe bournei
0 0.0 0.0 0.0 0.0
60 4.6 -2.0 42.7 -8.5
120 9.7 18.6 49.3 -2.1
180 10.8 13.6 63.5 31.4
240 23.9 3.5 67.3 34.2
300 40.4 27.0 74.3 50.5
360 36.9 29.0 81.2 53.6
KRAFHIEVEY) Leaf litter of Schima superba
0 0.0 0.0 0.0 0.0
60 13.1 6.7 44.0 2.7
120 24.6 7.3 50.7 31.1
180 25.6 13.7 78.9 39.7
240 31.1 15.1 81.2 50.2
300 35.3 15.0 83.8 53.9
360 48.0 23.9 84.1 61.0
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