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Abstract Litterfall and nutrient return patterns were studied in three successional stages of Abies fabri forests
on the east slope of Gongga Mountain. The rate of litterfall showed an increasing trend while succession pro-
ceeded. The seasonality of litterfall of Abies fabri mature and young forests was unimodal with a distinct peak
in October and a lean period from May to June while the seasonality of litterfall of Abies fabri middle age for-
est was a binomial curve with peaks in May and October. Annual litterfall of mature middle age and young
forests averaged 2 809.925 2 787.086 and 2 043.585 kg hm~% a~! respectively. Leaf litter constituted
72.79%-T77.66% of annual litterfall in all three forests. In all forests the miscellaneous fraction made only a
very small contribution 1.23%-3.54% to the total litter production. The lichen and moss fraction also made
a contribution 1.62%-5.19% to the total litter production this is an obvious feature of Abies fabri forest.
Nutrient concentrations varied significantly between forests and litter fractions. Nutrient N  concentrations
were highest in the leaf litter but litter concentration of mineral elements was lower than that of fresh foliage
due to resorption during senescence. The rate of N P and K mass in the leaf that was resorbed during senes-
cence showed an increasing trend in the order middle age forest > mature forest > young forest. Nutrient

N P K retumns of the mature middle age and young forests were 34.850 33.917 and 42.571 kg hm ™2
- a~! respectively. There are many differences of the litterfall and nutrient return patterns between Abies fabri
forests and other types of conifer forests in China but there also exist some similarities with Abies forests in the
Northwest of America.
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Table 1 ~ Amount of the litterfall in the Abies fabri forests

Ab;zsré‘;bn Month Blr;:}d Needle  Lichen and moss Bark Twig Cone Miscellaneous Total
5 9.752 134.128 4.935 4.873 12.764 1.916 10.744 179.112
6 0.089 118.241 13.931 1.931 12.794 1.243 8.567 156.796
7 0.796 241.661 12.772 3.750 50.345 1.811 11.417 322.552
8 41.914 189.364 25.081 4.959 35.792 2.727 3.695 303.532
Mature forest 9 27.869 171.98 28.461 5.627 68.75 0.018 6.323 309.028
10 78.881 703.156 13.895 24.872 113.486 0.014 4.516 938.820
11~4 7.323 377.822 12.335 6.636 192.546 0.031 3.392 600.085
Total 166.624 1 936.352 111.410 52.648 486.477 7.760 48.654 2 809.925
5 10.148 505.071 24.178 5.350 57.183 - 16.202 618.132
6 0.108 136.382 16.707 3.115 62.710 - 22.238 241.260
7 8.967 36.067 12.556 3.789 10.433 - 6.653 78.465
Middle age forest 8 12.962 36.858 9.172 2.478 76.840 - 5.097 143.407
9 18.551 163.632 3.786 3.719 50.271 - 5.724 245.683
10 56.390 367.603 1.876 9 4.439 41.693 - 6.021 478.023
11~4 6.338 669.712 76.468 22.053 170.957 - 36.588 982.116
Total 113.464 1915.325 144.744 44.943 470.087 - 98.523 2 787.086
5 4.368 9.580 2.078 3.568 0.770 - 1.157 21.521
6 3.473 6.340 2.603 1.605 12.569 - 1.970 28.560
7 100. 144 10.286 0.385 6.238 10.623 - 0.847 128.523
Young forest 8 344.643 6.205 0.230 15.681 18.258 - 0.860 385.877
9 349.775 14.773 6.123 48.703 57.473 - 1.162 478.009
10 506.499 95.469 1.564 23.507 94.992 - 14.714 736.745
11~4 33.696 101.820 20.087 15.288 89.005 - 4.454 264.350
Total 1 342.598 244 .473 33.070 114.590 283.690 - 25.164 2 043.585
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Table 2 The content of nutrient elements in the needle litterfall of Abies fabri forest
Abies fabri forest Month N P K ta Mg Mn tu Fe Zn
5 13.650 0.803 1.714 6.635 0.869 0.242 0.007 1.618 0.041
6 15.300 0.880 2.555 5.518 0.646 0.252 0.005 0.527 0.030
7 15.520 0.919 2.991 6.089 1.023 0.248 0.007 2.000 0.043
8 16.610 0.958 3.474 6.490 0.669 0.237 0.006 0.709 0.034
Mature forest 9 11.810 0.841 2.747 7.519 0.676 0.289 0.004 0.378 0.027
10 8.845 0.491 1.287 8.780 0.516 0.258 0.004 0.241 0.021
11~4 11.710 0.555 1.081 7.811 0.950 0.228 0.006 2.100 0.041
5 13.200 0.561 1.121 6.364 0.570 0.243 0.003 0.798 0.039
6 16.010 0.816 1.281 6.059 0.677 0.252 0.004 0.974 0.048
7 16.840 0.837 1.700 6.213 0.723 0.213 0.005 0.992 0.045
8 17.790 0.863 1.883 6.692 0.798 0.229 0.005 1.211 0.058
Middle age forest 9 11.230 0.540 1.545 6.748 0.518 0.273 0.003 0.426 0.033
10 8.264 0.370 1.195 7.557 0.423 0.315 0.002 0.206 0.027
11~4 11.910 0.557 1.005 7.120 0.605 0.249 0.003 0.819 0.043
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Table 3  The content of main elements in the litterfall of Abies fabri forest

Abies fabri forest Litterfall composition ¢ N P K N
Leaf 511.896 11.847 0.576 1.836 43.211
Lichen and moss 449.197 9.496 0.565 3.151 47.302
Bark 462.506 4.938 0.475 0.532 93.654
Mature forest Twig 518.555 4.161 0.241 0.582 124.623
Cone 492.784 5.026 0.515 5.541 98.047
Miscellaneous 506.803 8.057 0.432 3.206 62.902
Leaf 507.811 12.075 0.568 1.162 42.055
Lichen and moss 396.054 8.726 0.608 3.316 45.388
Bark 479.496 6.987 0.534 0.690 68.627
Middle age forest Twig 516.226 4.155 0.455 1.483 124.242
Miscellaneous 497.554 6.435 0.416 1.746 77.320
Leaf 592.508 22.370 0.850 1.137 26.487
Lichen and moss 366.737 9.041 0.605 3.326 40.564
Bark 464.140 6.821 0.550 0.603 68.046
Young forest Twig 525.232 6.327 0.416 1.421 83.014
Miscellaneous 511.246 8.266 0.397 1.590 61.849
68.91% N K 1210.063 kg hm™% a=' 4
N N P K
N P K
75.45% 75.19%
N 86.85% 81.86% 79.67%
N P K
N
N
N N
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1993
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1 Luo J. . 2003. Characteristic of forests litterfall along vertical spectrum on the Gongga Mountain. Journal of Mountain Science

in Chinese with English abstract
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Table 4  Annual elements returns of the litterfall in Abies fabri forest
Abies fabri forest Litterfall composition ¢ N P K Total
Broad leaf 73.281 1.700 0.073 0.162 75.216
Needle 1 003.224 23.213 1.139 3.699 1031.275
Lichen and moss 50.045 1.058 0.063 0.351 51.517
Bark 24.350 0.260 0.025 0.028 24.663
Mature forest Twig 252.265 2.024 0.117 0.283 254.689
Cone 3.824 0.039 0.004 0.043 3.910
Miscellaneous 24.658 0.392 0.021 0.156 25.227
Total 1431.647 28.686 1.442 4.722 1 466.497
Broad leaf 68.748 1.541 0.100 0.121 70.510
Needle 961.493 22.956 1.053 2.236 987.738
Lichen and moss 57.326 1.263 0.088 0.480 59.157
Bark 21.550 0.314 0.024 0.031 21.919
Middle age forest Twig 242.671 1.952 0.214 0.697 245.534
Miscellaneous 49.022 0.634 0.041 0.172 49.869
Total 1 400.81 28.66 1.520 3.737 1 434.727
Broad leaf 820.193 32.491 1.212 1.519 855.415
Needle 120.159 3.011 0.137 0.285 123.592
Lichen and moss 12.128 0.299 0.020 0.110 12.557
Bark 53.144 0.781 0.063 0.069 54.057
Young forest Twig 149.003 1.795 0.118 0.403 151.319
Miscellaneous 12.865 0.208 0.010 0.040 13.123
Total 1 167.492 38.585 1.560 2.426 1210.063
1993
Fuji-
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170 al. 2001 Nye 1961
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