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This paper is aimed to study several key problems about the rate and process of litter decomposition
of several main tree species in the natural Korean pine-broadleaved forest ecosystem in Jiaohe Jilin of
China. The research contents include the decomposition rates nutrient dynamics mixed effects and
mechanism of mixed effects in litters of several common plant species ( Pinnus koraiensis Quercus
mongolica and Acer mono) . The research method was litter bag burying. The results were: 1) The initial
concentrations of nutrients in the litters varied significantly and the initial concentrations of nitrogen ( N)
and phosphorus ( P) were significantly and positively correlated with the decomposition rate. 2) The
ratios of mass loss among the litters of different tree species varied significantly and the variance
increased over time but not followed the linear pattern. 3) The decomposition rates of litters increased at
first phase of whole decomposition process then became steady after middle phase. 4) The
decomposition rates of broadleaved tree species were higher than those of conifer if considering the
decomposition of a single litter. 5) During the 395 days decomposition the concentrations of organic
carbon ( C) total N and P and total potassium ( K) showed the changes dynamically. Both N and P
were accumulated but N released remarkably after short-term accumulation; The C and K had net

release; the ratio of C to N decreased continiously. 6) There were great mixed effects in the
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decomposition rates of litter mixtures of Pinnus koraiensis-Quercus mongolica and Quercus mongolica-Acer

mono also the same mixed effects to the nutrient dynamics during the decomposition process especially

for N and P however the modes ( positive or negative) of mixed effects and strengths were extremely

complex. Whether or not mixed effects occurred and which mode mixture effect is in were determined by

the characteristics of composed litters.
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20 ~90 cm

o

( Pinus koraiensis) . ( Tilia amurensis)
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Tab.2 Change of mass remaining percentage during decomposition process of litters of the six treatments %
0d 30d 72 d 120 d 395d
100. 00 94.8 £2.13a 86.1+1.91a 78.0 £3.78a 52.4 £2.43a
100. 00 81.0 +3. 62¢ 66. 8 +3. 78bc 62.9 +2. 14c¢ 41.4 £1.85b
100. 00 72.5 £1.88d 59.9 £2.79d 53.3 £3.63d 22.6 £3.15d
- 100. 00 86.0 +4.17b 69.8 £0.93b 66.7 £4.09b 40.3 £4.09b
— 100. 00 82.2 +1.03b 72.7 £3.65b 61.5 +1.63¢ 32.9 +1.46¢
— 100. 00 78.3 £2.73¢ 65.7 £1.63¢ 58.3 +1.94c 31.8 +1.93¢
+ (11,:3); (P<0.05)3
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Tab.3 Observed and expected mass remaining percentage ( 4) .
of different litter mixing combinations 2.3
1% 3905d 3 C
o N
- 40.3 +4.09b 46.9 +2.96a - N
- 32.9+1.63b  37.5+3.70a - 30 d
- 31.8 £1.94a 32.0 +£2.89%a ns ) C
- P : C/N .3 P
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Tab.4 Initial nutrients of the three types of single litter gkg™
C N C/N P K
518.41 £44.52a 10.79 £2. 15¢ 48/1a 0.79 £0.01b 1.51 £0. 31¢
403.75 +26. 62b 11.58 £3.22h 35/1b 0.62 £0.01c 2.13 £0.42a
407.56 +22.43b 13.42 +£4.39a 30/1¢ 1.03 £0.0la 1.84 £0. 63b
5 4
Tab.5 Mass remaining percentage of four nutrients in litter of a single species at different sampling time %
0d 30d 72 d 120 d 395d
100. 00a 91.51 £3.61a 76.59 £5.37a 62.11 £4.57a 36.02 £4. 46a
C 100. 00a 75.83 £5.86b 60.03 £7. 60b 46.09 £5.57b 31.18 £4.87b
100. 00a 69.97 £4.32¢ 45.90 +5. 86¢ 32.69 £3.29¢ 12.51 £6. 83¢
100. 00a 142.91 £7.43a 116.45 +£5. 86a 95.45 £5.72a 62.00 £5. 67a
N 100. 00a 103.45 £4.32b 83.05 £3.70b 63.66 £6.97b 42.93 +1.54b
100. 00a 95.37 +1.82¢ 80.60 £9.57b 65.86 +7.96b 22.21 £4.70c
100. 00a 167.99 +1.94b 155.38 +£10. 59a 112.93 +3. 66a 70.07 £4.78a
P 100. 00a 155.16 £3. 64c¢ 142.24 +2.78b 85.44 +3.48b 48.37 +6.64b
100. 00a 188.91 +6.29a 157.71 £6.93a 72.37 £6.82¢ 24.78 £3. 64c
100. 00a 117.37 £5.78a 92.06 £2. 17a 82.16 1. 26a 50.32 £3.63a
K 100. 00a 117.43 £2.40a 75.17 £3.98b 61.29 +4.44b 37.64 £5.64b
100. 00a 111.48 £5.35b 68.25 £8.42¢ 57.65 £8.42¢ 24.37 £7.92¢
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Tab.6 Observed and expected C N P K remaining percentage in litter mixtures %
0d 30d 72d 120 d 395d
100. 00a 83.67 £2. 14a 68.31 £2. 16a 54.10 £3.57a 33.60 £4. 06a
- 100. 00a 84.06 +3.26a 67.34 £3.20a 52.78 £3.09a 30.21 £3.51b
c 100. 00a 80.74 £3.55a 61.24 £2.44a 47.40 £3.17a 24.27 +4.34a
B 100. 00a 82.10 £3.24a 62.31 £1.09a 45.20 +£3.22a 22.03 £3.16b
100. 00a 72.90 £ 1. 58a 52.97 £1.05a 39.39 £3.40a 21.85 £5.81a
100. 00a 75.31 £2.90a 52.04 £2.09a 38.56 £2.09a 20.93 £2.87a
100. 00a 123. 18 £3.09a 99.75 £1.77a 79.56 £3.72a 52.47 £4.07a
- 100. 00a 130.45 +2.77b 95.34 £3.02b 75.66 £3.28b 49.09 +4.21b
N 100. 00a 119. 14 +2. 66a 98.53 £2.51a 80. 66 +4.07a 42.11 £1. 54a
- 100. 00a 127.76 +5. 34b 93.23 £3.20b 75.24 £2.40b 40. 56 £3.22a
100. 00a 99.41 £4. 12a 81.83 £4. 16a 64.76 £2.94a 32.57 £2.50a
- 100. 00a 105.31 £2.09b 76.27 £3.07b 62.07 £2. 10a 31.98 £3.77a
100. 00a 161. 58 +£2. 04a 148. 81 +6. 20a 99. 19 +£3. 626a 59.22 £4.07a
- 100. 00a 178. 63 +4.79b 135. 66 +3. 89b 95.63 £4.03b 60.22 +2. 10a
P 100. 00a 178.45 +£3.79a 156.55 £5.09a 92.65 £5.48a 47.43 £2.64a
- 100. 00a 198.53 +£5.77b 149. 27 £4. 26b 88.98 +2.87b 45.98 £3.22a
100. 00a 172.04 +£3.73a 149.98 £6.93a 78.91 £5. 82a 36.56 £3. 59
- 100. 00a 196. 34 +6. 42b 142.77 £2.10b 73.55 £3.22b 35.72 £4.09a
100. 00a 117.40 £2.08a 83.62 +£3.17a 71.73 £4.21a 43.98 £3. 66a
100. 00a 118.31 £2. 34a 85.34 £3.89%a 72.55 £3.12a 43.18 £3.02a
K 100. 00a 114. 43 +4.670a 80.16 £3. 04a 69.91 £2.43a 37.35 £2.64a
100. 00a 113.98 +2. 66a 81.34 1. 66a 66.57 £3.90a 36.67 £2.20a
100. 00a 114.56 +3.76a 71.71 £5.44a 59.47 £5.92a 31.01 £5.03a
- 100. 00a 113.76 +2. 10a 70.05 £3.71a 55.45 £2.58b 31.69 £3.02a
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