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Abstract  Xishuangbanna, located in southwest China, bounded by Laos and Myanmar on the upper M ekong
River, is on the northernmost edge of tropical Asia. As aresult, a mosaic distribution of tropical seasonal rain
forest, which mainly appears in the wet valleys, usually with small streans or on the low hills and flats below
1000 m altitude exists in Xishuangbanna. The tropical seasonal rain forest in Xishuangbamna is rich in species
and has a complex forest canopy and structure. In 1999, 119 species with DBH> 10 an were recorded in the
1 hm” study plot. Based on the“ small catchment” approach and input_output budgets, we studied on the nitro-
gen cycling in the seasonal rain forest. The nitrogen stock in the seasonal rain forest ecosystam (6 481. 2 kg*
hm™ 2) was higher than that of montane rain forest in Hainan of China (6 345 kg*hm™ 2) , but lower than mon-
tane rain forest in New Guinea (20 190 kg* hm™ %), lowland rain forest in Brazil (7 537 kg hm™ 2) , and low-
land rain forest in Ghana (7 230 kg® hm~ 2) . The distribution of the nitrogen stock in the seasonal rain forest
ecosystem is as follows: 970. 9 kg* hm™ %(15.0%) in the living biomass, 37.7 kg* hm™ *(0. 6% ) in the for-
est floor, and 5 481.2 kg*hm™ *(84.4%) in the soil (030 cm). We found that most of the nitrogen in the
seasonal rain forest was stored in the soil, but not in the living biomass. Soil (0_10 an) net nitrogen mineral-
ization rate was 90. 4 kg* hm~ Zoa ! Soil played a very important role of stocking and providing N to plants.
The nitrogen content in precipitation, throughfall, stemflow and stream flow were 0. 565, 0. 828, 0.983 and
1. 042 mg* dm™ 3, respectively. The nitrogen input from precipitation, throughfall and stemflow were 8. 89,
10.97 and 3. 57 kg*hm™ **a” ', respectively. The nitrogen output in stream flow was 5. 95 kg*hm™ *ea” .
The nitrogen net increase in the seasonal rain forest was 2. 94 kg*hm™ **a” . In the nitrogen biological cy-
cling, 149.86 kg* hm ™ “*a” ' was taken up by plants, 69. 30 kg* hm™ >+ a” ' stored in living biomass, and
80.56 kg* hm™ ** a~ ' returned to soil. This undisturbed seasonal rain forest had the nitrogen conservation
mechanism and remained in the nitrogen accumulation state.
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(Richards, 1952) ,
( , 2000)
(Whitmore, 1993) ,
2 2
2.1 (Jordan, 1985)
2
1 O~ 40 an Table 2 Nitogen content and stodk in different organs of a tropical
’ seasonal rain fored n Xishuangbanna
0~ 100 an 2% 0~ 10 cm

90.4 kg*hm **a ',
0~ 40 cm ,

1
Table I  Nitrogen stock in the soil under a tropical seasonal

rain forest in Xishuanghama

Depth( an) Nitrogen stock( t*hm™ 2)
0~ 20 4.31 (0.94
20~ 40 2.32 (017
40~ €0 2.40 (0.34)
0~ & 2. 11 (0.75
80~ 100 1.57 (0.06
Total 1271

The values in the brackets are standard

enors (n= 3)

2.2
> > >
2)
(Jor-
dan, 1985) > >
>,
2.3
3,
6 481.2 kg*hm™ °,
970.9 kg* hm™ 2, 15. 0%, (0~ 30
an)  5472.6 kg*hm™ 2, 84. 4%
, 10. 9%
89. 1% (
)
( Jordan, 1985; , 1997),

% The
percentage di-

tribution of n+

Nitrogen content  Nitrogen stock

o (TR T e e
biomass compe-
nents

I Root 4.2(1.55) 299.9 30.9
2 Stem 1.9 (0.54) 455.6 47.0
3 Branch 4.1(1.75) 154.5 15.9
4 Leaf 13.5 (2.72 60.9 6.2
5

Total 970.9

The values in the brackets are standard

errors (n= 11)

3
Table 3 Nitrogen stock in different components of a tropical seasonal
rain foreg in X shuangbanna

%
The  percentage

o . N stock distribution of ni-
mponents (kgehm=2)  togen in different
components
1 Living biomass 970.9 15.0
2 Forest floor 37.7 0.6
3 Soil( 0~ 30 an) 5472.6 84.4
4 Total( 1+ 2+ 3) 6481.2
Vegetation(1+ 2) 1.008. 6 15.6
( )
Aboveground ( branch, dem, leaf, 708.7 10.9
fores floor)
( 0~ 30 an) Un-
derground (root, soil O~ 30 cm) 3712.5 89-1
4,
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4
Table 4 Nitrogen stock in some tropical forests (kg® hm™2)

Montane rain forest Lower montane rain forest Lowland rain forest Lowland rain forest
in Hainan, China in New Guinea in Brazi in Ghanma
1. . . 1 535 820 2983 2016
Living biomass
2 Forest floor 73 170 294 264
3 Soil (0~ 30 cm) 4 737 19 200 4260 4950
4 Total (1+ 2+ 3) 6 345 20 190 7537 7230
/
24 4 4
Living biomass/ total 0 »
/
1 1 4 4
Fores floor/total
/ Soil/total 75 95 57 (&
(1997, 7~ 16 Data from Zeng e al. (1997), Table 7~ 16
-2 -1
(85%), kg*hm “*a , 2000)
(15%) (12. 1 kg* hm™ **a™ ', Liu et al.,
2.4 2002)
5 . o 2
2
) 2.5
2 2 6
-2 -1
2.94kg*hm “*a
5 2 2

Table 5 Nitrogen contents and fluxes in precipitation, through fall,
stan flow and run off .

Nitrogen content Nitrogen flux
(mg‘dm_ 3) (kg' hm- z.a_ 1) . 1997, N 2000)
Precipitation 0.565 (0.085) 8.89 N
Through fall 0.828 (0.101) 10. 97
Stem flow 0.983 (0.204) 3.57 ’
Run off 1.042 (0.229) 5.95 0. 54,

The values in the brackets are standard (O 82)
enors (n= 4)
6
Table 6 Nitrogen biogeochemical cycling at a tropical seasonal
rain foreg in X shuangbanna

' ' Type
Geochanical cycling (kg hm™ 2 a™ )

, Rain input 8. 89

(6.5 kg hm™ ** 2 Run off outpu 5.9

1 . Budget (1- 2) 2.%

a Edwads, 1982) ’ ( Liu Biological cycling (kg hm™ 2 a™ )

et al., 2002;Veneklaas, 1990) 3 U ptake 149.86
(Jordan, 1985), 4 Restore 69.30

2 1 5 Return 80.56

(13.05 kg*hm™ “ea” ", ) Cycling rate( 5/3) 0. 54

1997) (35.29
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Fig. 1 Nitrogen contents (kg* hm™?2) and fluxes (kg* hm™ 2 a™ 1)
at atropical seasonal rain forest in Xishuangbanm

, 85%
(0~ 30 cm), 15%
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