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Dynamics of Litterfall and the Litter Layer in the Fushan
Forest of Northeastern Taiwan

Kuo-chuan Lin!?

[ Summary ]}

Litterfall and the litter layer in a warm temperate broadleaf forest in the Fushan area of northeastern
Taiwan were monitored for over 3 yr. The nutrient contents of the litterfall and litter layer were
determined, After collection, mean annual [itterfall was determined to range from 5,460 to 11,840
kg/hafyr, of which 58.2-78.7% was composed of foliar litter, 13.3-23.4% was small branch litter, and the
remainder was comprised of other plant materials and large branch iitter. The variances of mean
monthly litterfall were extremely large, and ranged from 177 to 4,566 kg/ha/mo. The largest amount of
litterfall occurred in July 1994, which was 26 times larger than the smallest amount in January 1992,
The main reason was disturbance from a typhoon in July which caused a massive amount of litterfali,
Therefore, the typhoon was the primary factor affecting litterfall occurrence in the forest. Even the
annual mean of litterfall increased due to the typhoon. The primary nutrients of litterfall in plots were
also calculated. Annual amounts of these nutrients included 85.5-176.6 kg/ha/yr N, 4.80-9.77 ke/hasyr
P, 15.6-32.2 kg/ha/yr K, 37.6-79.3 kg/hafyr Ca, and 7.74-15.36 kg/hafyr Mg, Among these nutrients N
had the largest values, while P had the smallest values. Meanwhile the biomass of litter [ayer showed
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no significant variance among seasons, and its trend of annual variation was similar to that of litterfall,

Key words:  litterfall, litter [ayer, Fushan, warm temperate broadleaf forest, typhoon.
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Table 1. Characteristics of trees in the Fushan (75
L[} Forest.
{(mean X standard deviation)

Item Plot A Plot B
DBH" (¢m) 202+ 1.7 19.02 0.9
Tree height (m) 11.6£ 0.5 11.4+03
Tree No. (trec/ha) 480 310

1) Diameter at breast height.
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Fig. 1. Temporal distribution of litterfall from July 1991 to December 1994. (* : total litterfall; - : foliage

litterfall).
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&% » ERE Ca » SRR T K, Mg, P - 111994
N S E R EE 176.6 kg/halyr
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REERAFEY{EY LS (Fig.1 and Table 2)» B
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Table 2. Annual litterfall (kg/ha/yr) among components for 3 yr in the Fushan (78[L)) Forest.

Component 1952 1993 1994
Foliage 4,296 (78.7)V 4,341 (71.5) 6,890 (58.2)
Small branches 723 (13.3) 790 (14.1) 2,771 (23.4)
Large branches 46 (0.8) 61(1.1) 811  (6.8)
Other material 394 (7.2) 406 (7.3) 1,369 (11.6)
Total 5,459 (100) 5,598 (100) 11,34 1(100)

1 Numbers in parentheses are the percent of the total amount,

(=) REBREELSEE
hEERE,HEREEE SR M
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Table 5 - R AT EERE 2 BLEEEWED
1992 70 1993 R EARML » 1994 FETEHIBAEEHY
i HEERRTI—EE 157 {5 - MEWSER
SEBIEFEE AT 35 401 ~ 43.9% BiER
371 ~ 403% EHEYERERKE 158 ~
223% > O REERFEMNEETEEEDE

Z R ERERTER/] ERREENESS
H740 Table 6 - FEMEYZEROAEERIEHE
£l 1992 0 1993 SFREAHEL - 1994 FEHER I
me BEIFRETTEMN 152 ~ 172 5 Hhld
K 70 P RS HIAE SR RE R « AR THEML - B
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Table 3. Nutrient concentrations (mg/g) among litterfall components in the Fushan (FH{1]) Forest.

{mean = standard deviation).

Nutrient Foliage Small branches Large branches Other material
N 17.91 + 0.31 9.47: 0.29 7.10£ 0.69 18.79 1 0.60
P 0.92 + 0.02 0.63+0.02 0.51+ 029 0.91+ 042
K 330z 0.08 122+ 0.08 1.01+ 0.20 3.68:0.22
Ca 734+ 011 4,74+ 0,14 479+ 0.43 7.88+0.26
Mg 1.54+ 0.02 095+ 0.03 0.63+0.10 1.29 2 0.05
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Table 4, Nutrient content (kg/ha/yr) among litterfall components in the Fushan (7E[1{) Forest.
Year and N P K Ca Mg
component

1992 )
Foliage 82.91(83.2)Y  3.96(82.5) 14.38 (86.5) 32.07 (84.0) 6.67(85.1)
Small branches 8.54 (8.6) 0.46 (9.5) 0.65{4.1) 3.03(7.9) 0.63 (8.0)
Large branches - - 0.27 (0.3) 0.02(0.5) 0.03 (0.2) 0.20 (0.5) 0.03 (0.4)
Other material 7.93 (7.9) 0.36 (7.5) 1.53(9.2) 2.90 (7.6) 0.51 (6.5)
Total 99.65 (100) 4.80(100)  16.63 (100) 38.20 (100) 7.84 (100)

1993
Foliage 71.40 (83.5) 4.00(81.6) 13.10 (84.2) 30.58 (81.4) 6.49 (83.9)
Small branches 6.65(7.8) 0.50(10.2) 0.81(5.2) 3.54 (9.4} 0.75(9.7)
Large branches 0.38 (0.4) 0.03 (0.6) 0.10 (0.6) 0.31(0.8) 0.04 (0.5)
Other material 7.05 (8.3) 0.37 (7.6) 1.55 (10.0) 3.15 (8.4) 0.46 (5.9)
Total 85.48 (100) 490 (100)  15.56 (100) 37.58 (100) 7.74 (100)

1994
Foliage 122.86 (69.6) 6.36(65.1) 22.83(70.9) 50.87 (64.2) 10.76 (70.1)
Small branches 25.08 (14.2) 1.75(17.9) 4.44(13.8) 15.70 (19.8) 2.52(16.4)
Large branches 6.57 (3.7) 0.41 (4.2) 0.78 (2.4) 3.59(4.5) 0.56 (3.6)
Other matertal 2212 (12.3) 1.25(12.8) 4.16 (12.9) 9.10(11.5) 1.52 (9.9)
Total 176.63 (100) 9.77 (100) 32.21 (100) 79.26 (100) 15.36 (100}

1) Numbers in parentheses are the percent of the total biomass.

Table 5. Mass ( kg/ha/yr) among compeonenis of litter layer for 3 yr in the Fushan (FE[l[) Forest.

Component 1992 1993 1994
Foliage 2,513 (43.9)! 2,283 (40.1) 3,644 (40.6)
Branches 2,304 (40.3) 2,258 (39.6) 3,333 (37.1)
Other material 902 (15.8) 1,154 (20.3) 1,998 (22.3)
Total 5,719 {100) 5,695 {100) 8,975 (100)

1 Numbers in parentheses are the percent of the total amount.
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Table 6. Nutrient content (kg/ha/yr) among components of litter layer for 3 yr in the Fushan (7g

1) Forest.
Year and N P K Ca Mg
component
1992
Foliage 58.09 (59.5) 1.15(49.7) 7.23 (45.9) 26.31 (50.4} 2,70 (49.2)
Branches 25.61(26.2) 0.62(26.9) 3.03(19.2) 20.63 (39.6) 2.24(40.8)
Other material 14.00 (14.3)  0.54 (23.4) 549(349)  522(10.1)  0.55(10.0)
Total 97.70 (100)  2.31 (100) 15.75(100) 52.16 (100) 5.49 (100)
1993
Foliage 5277(55.1) 1.04(445)  6.56(39.6) 2390 (47.1)  2.45(45.8)
Branches 25.10(262) 0.61(25.9)  297(17.9) 2023(39.8)  2.20(4L1)
Other material 17.91(18.7)  0.69(29.6)  7.03(425) 667(13.1) 070 (13.1)
Total 9578 (100)  2.34(100)  16.56(100) 50.80(100)  5.35(100)
1994
Foliage 8224 (55.3) 1.66(44.3) 10.48 (38.8) 38.16 (48.0) 391 (46.7)
Branches 37.05(24.3) 0.90(23.9) 438 (16.2) 29.85(37.5) 3.24 (38.8)
Other material 31.01(204) 120(31.8)  12.17(45.0) 11.55(14.5)  1.22(14.5)
Total 15230 (100)  3.76 (100)  27.03(100) 79.56(100)  8.37 (100)

'Numbers in parentheses are the percent of the total amount.
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