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Abstract: In this study the litter of Pinus tabuliformis Carriére and five broadleaved species was
mixed and placed in litterbags for six-month early-stage mixed litter decomposition. The mixed
decomposition effects and interspecific impacts of broadleaved and P. tabuliformis species on
decomposition were determined. Results indicated that: (1) mixed decomposition of P.
tabuliformis and Betula albo-sinensis Burk. Catalpa fargesii Bur. and Populus purdomii Rehd.
showed additive effects; however the decomposition of P. tabuliformis litter was significantly
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accelerated whereas the decomposition of broadleaf litter was significantly inhibited. Mixing P.
tabuliformis and Eucommia ulmoides Oliver litter inhibited the decomposition of both types of
litter whereas mixing P. tabuliformis and Acer tsinglingense Fang et Hsieh litter showed
contrary results. (2) Generally the activities of sucrase carboxymethyl cellulase and
polyphenol oxidase in the decomposition medium of mixtures of P. tabuliformis with B. albo-
sinensis C. fargesii or P. purdomii were significantly higher than those in the decomposition
medium ( soil) of P. tabuliformis whereas they were significantly lower than those in the
decomposition medium of broadleaf litter. The mixed decomposition of P. tabuliformis and E.
ulmoides resulted in significantly lower activities of the above-mentioned enzymes in the
decomposition medium of the mixture compared with the activities in both types of single—
specific decomposition medium whereas the mixed decomposition of P. tabuliformis and A.
tsinglingense exhibited contrasting impact. Considering the effects of mixed litter
decomposition on the material cycling of the ecosystem B. albo-sinensis C. fargesii P.
purdomii and A. tsinglingense could be used for transformation of pure P. tabuliformis forests;
however the inhibitory effects of mixing on litter decomposition of these species should be
taken into consideration. As mixed plantation hindered nutrient cycling E. ulmoides should not
be mix-planted with P. tabuliformis.

Key words: Foliar litter; Mixed decomposition; Non-additive effects; Interspecific effects; Soil
enzymatic activity
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Table 2 Initial substrate quality of litter
Nutrient concentration Ecological stoichiometry
(mg/g) (mg/g) (mg/g) (ug/9)
P.t 464.15 + 6.91a 4.97 + 0.36e 0.60 + 0.05¢c 32.33 + 2.18d 94.17 + 5.44a 779.65 + 57.13a  8.26 + 0.13¢c
B.a 407.69 + 8.37¢c  20.35 + 0.39a 0.86 + 0.06a 91.35 + 3.67¢ 20.03 £ 0.03c  478.85 + 41.13d 23.90 + 2.02a
C.f 425.00 + 3.67bc 20.31 + 0.79a 0.70 + 0.04bc 76.46 + 1.55¢ 21.01 £ 1.00c  608.65 + 28.94bc 29.24 + 2.78a
P.p 443.04 + 9.31ab 18.63 + 0.34b 0.68 + 0.05bc 78.75 + 1.81c 23.81 + 0.94c 656.28 + 33.37b 27.75 + 2.50ab
Eu 408.65 + 4.92¢  15.52 + 0.69c 0.69 + 0.05bc 136.56 + 4.94b 26.46 + 1.50bc 596.91 + 34.07bc 22.85 + 2.59ab
A.t 427.70 + 3.59bc 13.62 + 0.92d 0.80 + 0.05ab 196.00 = 13.49a 31.73 +2.42b  536.47 + 32.76¢cd 17.26 + 2.35b
(P<0.05); +

Notes: Different lowercase lette

rs in same column indicate

significant differences ( P < 0.05) ; All data are average + SE. P.t-Pinus

tabuliformis; B.a- Betula albo-sinensis; C.f-Catalpa fargesii, P.p - Populus purdomii; E.u-Eucommia ulmoides; A.t- Acer

tsinglingense. Same

below.
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1
Fig. 1 Principal component clustering of initial litter substrate quality

MP MO .
. % P<0.01;, * P<0.05 NS P> 0.05. Pt- Pinus tabuliformis; B.a—
Catalpa fargesii, P.p— Populus purdomii;, E.u- Eucommia ulmoides; A.t—

k
Betula albo-sinensis; C.f-
Acer tsinglingense.
Scatter diagrams exhibiting decomposition constant k of litter mixtures in which MP is the predicted k and MO is the observed k of

litter mixture. Diagrams exhibiting k of litter in monospecific or mixed decomposition all data are average + SE. **x P < 0.01;
*  P<0.05 NS P> 0.05.

+

2
Fig.2 Decomposition constant k of litter in monospecific and mixed decomposition

(k) 0.01)

43.24%. 37.84% 29.73%( P < 0.01) 18.92% 31.97%( P < 0.01) ,

12.63%. 8.89% 23.08%( P < 0.05) . 27.85%

(P <0.01)
32.61%( P < 48.65% 39.17%( P < 0.01) .
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Fig. 3 Soil enzymatic activities during decomposition of litter medium

re average *
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