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The litterfall of major forests in Guansi River Watershed in Mianyang City

Sichuan Province
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Abstract The amount composition seasonal pattern of litterfalls and its nitrogen phosphor and potassium contents in four
typical forests 1i.e. Alnus-Cupressus mixed forest A. C. Cupressus funebris forest C.P.  Pinus massoniana-Quercus
mixed forest P.Q. and P. massoniana-C. funebris mixed forest P. C. were measured in Guansi River Watershed in
Mianyang Citiy. The results showed that the mean annual litterfall productions were 4.229 5.133 5.701 5.351 t hm ™’

respectively. The litterfall in A. C. forest was composed of 72. 1% of leaves 8.9% of branches 11.9% of flowers and
fruits and 7. 1% of other mixed-matter. In C. P. forest the litterfall of leaves branches flowers and fruit and others
amounted to 75.4% 9.0% 9.0% and 6.5% of total litterfall. In P. Q. forests the component of litterfall was 79. 7%

11.0% 6.3% 0.5% and 2.4% for the leaves branches flowers and fruit pine bark and others respectively. These
were 60.4% 9.5% 16.0% 7.5% and 6.5% in P. C. forests. The litterfall productions of shrub accounted to 16.4%
and 1.5% and 9.5% and 12. 1% of total litterfall of the correspondent forests respectively. The seasonal patterns of
litterfall productionyaried with the different stands. The litterfall production peaked at the earlier of growing season and
dormancy for P. C. stands and in December for P. Q. stands. The nitrogen content in litterfall was highest followed by
potassiom and phosphor. The amount of N P and K in litterfall was measured at 62. 702 70.596 79.228 80.011
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80C
1
Table 1 The general introduction to the stands
. ) Densizly Bt H Composition
Forest type Age a Plot size m Trees hm cm m
24 20 x20 6550 6.2 6.4 9 1 +
26 10 x 10 15000 5.1 5.6 10 +
18 10 x20 8000 7.5 7.6 9 1
35 20 x20 6950 8.7 8.4 6 4 +
* Organic
Forest type Exposure Slope °© Soil depth cm Matter % Soil type Soil texture
SW 20 80 2.46
SW 18 60 1.61
SE 20 60 2.04
SE 18 70 1.48
% 0 ~40cm Content of organic matter means the percentage of soil depth from O to 40 centimeter Alnus-cupressus mixed
forest Cupressus funebris forest Pinus massoniana-Quercus mixed forest P. massoniana-C. funebris mixed forest 9 1
+ 9 Cupressus 1Alnus + Quercus 10+ 10 Cupressus + Quercus 9 1 9 Quercus 1 Pinus 6 4+ 6 Pinus 4 Cupressus + Quercus
Purple soil Grey-white sandy loam soil Purple mud stone Grey-white sandstone
1.2.2
2004 1 2003
N P K N P K  AA-
5000
2
2.1
2.1.1
3 2 3.732 ~4.828 t hm ™ 4.229
t hm ™’ 13% 4.215 ~6.545¢ hm~’ 5.133¢ hm "’
24% 5.133~6.642 t hm’ 5.701 t hm ™
14% 4.762 ~5.854 t hm ™’ 5.351t hm ™’ 10%
F=1.651 P=0.2534 >
0.05
2.1.2
3
3
72.15% 75.44% 79.60%  60.43% 4
8.89% ~11.00% 15.99%
36.58% 11.89% 9.04% 6.50%
7.53% 4
2.36% ~7.07% 16. 36%
12.06% 9.50% 1.45%
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2 t hm?a”!
Table 2 Annual litter production in the forests of Guansi River watershed ¢ hm % a~!
Years

Forest type 2003 2004 2005 Mean S. D. C.V.%

Alnus-cupressus mixed forest 3.732 4.128 4.828 4.229 0.555 13.12

C. funebris forest 4.640 4.215 6.545 5.133 1.241 24.17

P massoniana-Quercus mixed forest 5.327 5.133 6.642 5.701 0.821 14.40

P. massoniana-C. funebris mixed forest 4.762 5854 5.438 5-351 0.551 10.30

3 g m™?
Table 3 The amount and composition of litter in various forests ¢ m ~2
Leaf Branch Flowers and fruits
Forest type Items Pine bark Others
Trees Shrub Trees Shrub Trees Shrub
2003 228.49 36.18 36.93 11.55 42.92 7.82 9.35
Alnus-cupressus 2004 262.69 46.41 27.58 12.86 29.15 8.62 25.45
mixed forest 2005 282.38 59.25 11.20 12.73 50.21 12.15 54.87
Mean 257.85 47.28a 25.24a 12.38 40.76 9.53 29.89
Proportion % 60.97 11.18 5.97 2.93 9.64 2.25 7.07
2003 352.11 2.15 38.85 6.18 38.02 26.71
C. funebris 2004 316.79 1.19 35.48 4.09 31.80 32.11
forest 2005 483.73 5.76 51.55 3.04 69.44 40.95
Mean 384.21 3.03b 41.96ac 4.44 46.42 33.26
Proportion % 74.85 0.59 8.17 0.86 9.04 6.48
2003 335.64 45.36 64.02 5.36 44.37 13.68 2.54 18.72
P massonian- 2004 412.57 14.22 40.52 5.18 21.15 5.02 3.81 10.90
Quercus mixed forest 2005 496.22 57.40 63.24 9.74 17.28 6.60 2.99 10.74
Mean 414.81 38.99a 55.93be 6.76 28.60 8.44 3.11 13.45
Proportion % 72.76 6.84 9.81 1.19 5.02 1.48 0.55 2.36
2003 232.13 45.72 36.04 12.65 60.47 15.55 35.89 37.75
P. massoniana- 2004 328.08 47.38 40.48 17.86 61.79 8.76 47.60 33.44
C. funebris 2005 289.19 27.61 42.62 3.22 95.34 14.80 37.39 33.62
mixed forest Mean 283.14  40.24a  39.7lac  11.24  72.53  13.04  40.29 34.93
Proportion % 52.91 7.52 7.42 2.10 13.55 2.44 7.53 6.53
LSD a=0.05

Significance of difference among the forest types was tested by anova and LSD « = 0.05  significant difference was denoted in mean

whereas no significant difference not denoted

0.05
0.59%
2.1.3
4 1~
4567
3.051 + hm™
3.872 t hm? 63.28% 10 ~ 11
2 7 2 14
32.449% 41.33% >
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Fig. 1 Monthly variation of litterfall in Alnus-cupressus mixed forest
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Fig.2  Monthly variation of litterfall in Cupressus funebris mixed forest
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Fig.3  Monthly variation of litterfall in Pinus massoniana-Quercus mixed forest
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—o— A% M4 Totall litterfall —m— AN Leaves litter fall

90 —o— 7% H; & Bracches litterfall —A— VEAETE LR Flower and fruit litterfall

YA 8 Production (g-cm™2)

1
91011121 2 345 67 89101112123 4567891011121 23 4567 89101112
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H 4y Month

4

Fig.4 Monthly variation of litterfall in P. massoniana-C. funebris mixed forest

12 44.13% 53.59%

51.18% 2 —A4 9
20.13% 16.51%

2.2 NP K
2003 N P K 4 4 N K
p » 4 NPK
62. 702kg: hm™* a™' 70. 596 kg hm™* a™' 79. 228
kg hm 2 a™! 80.011 kg hm 7 a™'
4 NPK

Table 4 The annual amount of N P K storage in the litter 2003

NPK NPK NPK
Litterfall N P K content g kg~! N P K stocks kg hm=?a~! Total nutrient storage
Forest types o o
t hm™* a N P K N P K kg hm™* a
Alnus-
. 3.732 15.050 0.580 1.170 56.171 2. 165 4.367 62.702
cupressus mixed forest
C. funebris forest 4.640 13.500 0.624 1.090 62.643 2.895 5.058 70.596
P. massoniana-
| masomana 5.327 13.220  0.493 1,160  70.423  2.626 6.179 79.228
Quercus mixed forest
P. jana-
. v massomana 4.762 15.110  0.432 1.260  71.954  2.057 6.000 80.011
C. funebris mixed forest
3.1
;
Vogt K. A. *
5 9¢ hm *

http //www. ecologica. cn



1778

27

5

Table 5 The patterns of litterfall of climate zones in China

Litterfall

Climate zone Type ¢ -2 a-! References
Tropical zone Montana rain forest in Jianfengling Mt. 7.7~9.7 19
Bruguiera sexangula mangrove in Hainan island 10.41 ~13.87 18
Artificial mixed plantation in Xiaolian 5.539 17
Seasonal rain forest in Xishuangbanna 8.42 31
7.5~9.12 15
Southern subtropical zone Seasonal evergreen broad-leaved forest in Dinghushan Mt.
7.85~9.26 15
Needle broad-leaved mixed forest in Dinghushan Mt.
2.695 16
Pinus massoniana forest in Dinghushan Mt.
4.63 32
Evergreen broad-leaved forest in Heishiding Mt.
6.77 33
Secondary evergreen broad-leaved forest in Baiyunshan Mt.
3.896 12
Central subtropical zone Castanopsis eyrei forest in Wuyishan Mt.
Cunninghamia lanceloata plantation in hill area in southern 16.677 14
Jiangshu province
10.706 14
Pinus taeda plantation in hill area in southern Jiangshu province
11.434 34
Pinus massoniana plantation in Lufengshan Mt. of Guanxi province
7.318 13
Fokienia hodginsii plantation in Sanming city Fujian province
4.479 35
Cunninghamia lanceloata plantation in Huitong farmland
. . S 6.77 10
Northern subtropical zone Evergreen broad-leaved forest in Ailaoshan Mt.
Secondary semi-humid ever green broad-leaved forest in central 3.51 11
Yunnan province
4.229 This >
Alnus-cupressus mixed forest in Sichuan basin 15 paper
5.133 This paper
Cupressus funebris forest in Sichuan basin 18 papet
6.642 This S
Pinus massoniana-Quercus mixed forest in Sichuan basin 15 paper
5.351 Thi 3
Pinus massoniana-Cupressus funebris mixed forest in Sichuan basin s paper
1.7~2.4 8
Temperate zone Coniferous forest in Changbaishan Mt.
3.843 22
Tibetan plateau Picea likiangensis var. linzhiensi forest in Tibet
2.760 20
Alpine of western Sichuan Picea balfouriana plantation in Heishui county
2.044 ~2.809 21

Abies fabri forest in Gongga Mt.

2¢ hm ™2
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4.229¢t hm > 5.133¢ hm~’ 2

5.701
t hm™ 5.351t hm™* 2
3.2
36 37
38
3 7 31 58 7 10
27 40 58 41
2005 9 0.54mm
0.49mm 1. 13mm 0.68 mm
NPK 62.702kg hm ™7 a”' 70.596 kg hm ™% a™' 79.228
kg hm 7 a”' 80.011 kg hm 7 a™' 4
It
16kg  NPK
16.36% 1.45% 9.50% 12.06% 3 4
15000 - hm ™ 2 1
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