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Researches on nutrient return of litterfall in the alpine tundra ecosystem of

Changbai Mountains

WEI Jing, WU Gang”, DENG Hong-Bing  (Rescarch Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085 ,China). Acta Ecologica Sinica,2004.24(10):2211~2216.

Abstract: The litterfall quantity, nutrient spatial characteristics of litterfall and bio-cycling function of litterfall in the materials
cycling chain were discussed by the harvesting and formulary methods. The results showed that the average litterfall amount
was 1.378~2.476 t/hm* in the alpine tundra of Changbai Mountains. The altitude was the main impact factor on litterfall
quantity in the alpine tundra of Changbai Mountains by analysis of quantity characteristics of litterfall at different altitudes.
The S, N and P contents of litterfall were, respectively, 0.14%, 0.49% and 0.21% in the alpine tundra ecosystem of
Changbai Mountains while the average nutrient accumulation of S, N, and P in the litterfall was 81. 99 kg/hm?*, of which S, N
and P accumulation in the litterfall was 15. 04 kg/hm?*, 45. 93 kg/hm” and 21. 02 kg/hm?, respectively. The nutrient amounts
of annual return by litterfall at the FA, LA, TA, MA and SA were0. 72, 1.35, 14.65, 10.88 kg/(hm* * a) and 11. 91 kg/
(hm? + a), respectively, and corresponding returning ratios were 0. 92, 0.75, 0.44, 0.42 and 0.43. The amount of litterfall
returning in TA was the biggest and the return ratio of TA was much lower in the alpine tundra of Changbai Mountains. The
use efficiencies of S, N and P were 7.14, 2.04 and 4.76 in the alpine tundra of Changbai Mountains, for which the use
efficiencies of S and P were much higher than that of N. The study on distribution characteristics of litter and nutrient
accumulation could provide the basal data for studying materials cycles and energy flow in the alpine tundra ecosystem of
Changbai Mountains.
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Table 1 Climate index along altitude gradient in the northern slope of Changbai Mountain

S (mm) 1 CcHy) 7 Qe
(m) ~9 Average Average (d)
Plot Altitude Annual average /\nnua.l average Rainfall (mm) D}ryness Welness temperature  temperature Snow day
temperature rainfall index index in Jan. in Jul.
1 1950 —3.31 1038. 2 738. 32 0.33 5.56 —21.09 12.94 212.25
2 2050 —3.82 1075.5 764.89 0. 31 5. 87 —21.4 12. 39 219. 04
3 2150 —4.33 1114. 2 792. 42 0.29 6.17 —21.71 11. 83 225.82
4 2250 —4. 84 1154. 3 820. 94 0. 28 6.48 —22.03 11.27 232.61
5 2350 —5.36 1195.9 850. 49 0. 26 6.78 —22.34 10. 71 239.4
6 2450 —5. 87 1238.9 881.1 0.25 7.09 —22.65 10. 16 246.19
7 2550 —6.38 1283.5 912. 81 0.23 7.39 —22.97 9.6 252.98
8 2650 —6.89 1329.7 945. 67 0.22 7.7 —23.28 9. 04 259.76
2
Table 2 Constitute and quantity distribution of litterfall at different altitudes in Changbai Mountain
® )
Altitude Litterfall per Leaves Stem Sundries Measuring standing Calculation standing
(m) year (t/(hm? * a)) (t/hm?) (t/hm?) (t/hm?) crop of litterfall (t/hm?) crop of litterfall (t/hm?)
1950 1.234 1.84 (0.75) 0.27 (0.11) 0.34 (0.14) 2.43 3.70
2050 1.164 1. 86 (0.80) 0.28 (0.12) 0.19 (0.08) 2.31 3.49
2150 1. 094 1.85 (0.85) 0.20 (0.09) 0.13 (0.06) 2.18 3.28
2250 1. 024 1.85 (0.91) 0.08 (0.04) 0.11 (0.05) 2.04 3. 07
2350 0.954 2.08 (0.95) 0.02 (0.01) 0.09 (0.04) 2.20 2. 86
2450 0. 885 1.42 €0.67) 0.23 (0.11) 0.47 (0.22) 2.13 2. 65
2550 0. 817 0.92 (0.56) 0.15 (0.09) 0.57 (0.35) 1. 64 2.45
2650 0.751 0.79 (0.52) 0.09 (0.06) 0.63 (0.42) 1.51 2.25
Ave. 0. 991 1.49(0.75) 0.16(0.08) 0.32€0.17) 1. 98 (Ave.) 2.97
Returns (t/a) 10028. 7 15053. 2
O] D) 1 i@ 300a
3
Table 3 Quantitative characteristics of litterfall at different vegetation types
" ® @ ® ©
* a Littorfall Pe; Calculation standing Calculation total Measuring Measuring total
Vegetation type Area(hm?) ) crop of litterfall quantity of litterfall standing crop quantity of litterfall
year (t/(hm? + a) (t/hm?) per year(t/a) of litterfall (t/hm?) per year(t/a)
FA 85 0. 68 2.04 1.378
LA 4160 0.70 2.10 1.415
TA 10870 1.15 3.45 2. 356
MA 65 1.04 3.12 2.154
SA 15 1.21 3.63 2.476
Alpine tundra 15195 0. 99 2. 87 15053. 2 1. 976 (Ave. ) 10028. 7
* FA Felsenmeer alpine tundra vegetation; LA Lithic alpine tundra vegetation; TA
Typical alpine tundra vegetation; MA Meadow alpine tundra vegetation; SA Swamp alpine
tundra vegetation; Alpine tundra; the same below
® L@ D HONNG))
300a @ ©
2.2
2.2.1
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Table 4 Nutrient distribution characteristics of litterfall at different vegetation types
S N P
Vegetation . . .
type Content (%) Accurrylula’llon Content Accumula‘uon Content Accurrylula’llon Tolal{
(kg/hm?) % (kg/hm?) (€Z9) (kg/hm?) (kg/hm?)
FA 0. 08 1.10 0. 81 11.16 0.31 4.27 16. 54
LA 0. 07 0.99 0. 35 4.95 0.12 1.71 7.65
TA 0.19 4.48 0.48 11. 31 0. 32 7.54 23.33
MA 0.14 3.02 0.48 10. 34 0.13 2. 80 16. 16
SA 0.22 5.45 0.33 8.17 0.19 4.70 18.32

Total 0. 14(Ave.) 15. 04 0. 49(Ave.) 45. 93 0. 21(Ave.) 21.02 81.99
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Table 5 Nutrient bio-cycling characteristics at different vegetation
types in Changbai Mountains
[12.13] N S P
° ) Title Vegetation ;
1, type (kg/(hm? « a) Total
[15 FA 1.58 0. 37 0. 29 2.24
. ' Absorption LA 2.05 0.43 0.73 3.2
° mass TA 24. 86 6.22 6. 36 37. 44
5 MA 19.72  3.48  4.35  27.55
6, s SA 13. 85 5.15 5.96 24.96
.S.P N , FA 0. 49 0. 05 0.19 0.72
Returned LA 0. 88 0.18 0.3 1.35
S.P ’ mass TA 7.10 2.81 4.74 14. 65
S.P s S.P »S.P ) MA 6.96 2.03 1.89 10. 88
.S.P . SA 531 3.54  3.06  11.91
FA 1.10 0. 32 0.10 1.52
- Deposited LA 1.18 0. 25 0.43 1. 85
° mass TA 17.76 3.40 1.63 22.79
MA 12.76 1.45 2. 46 16. 67
, , s p SA 8.53 161  2.89  13.04
FA 0. 31 0.13 0. 65 0. 33
’ ° Return LA 0.43  0.41  0.41  0.42
S.P ’ (0~20 ratio TA 0.29  0.45  0.74  0.39
cm) S P( S P o MA 0.35 0.58 0.43 0.39
N, [17 SA 0. 38 0. 68 0.51 0.48
’ 6
&4 Table 2  Nutrient use efficiencies of litterfall at different vegetation
(D 2450 m types
’ 2450 m ; Vegetation type S N P
1.378~2.476 t/hm”, FA 125 1.23 3.23
, . . R . LA 14.3  2.86 8.33
TA 5.26 2.08 3.13
’ ’ MA 714 2.08 7.69
° SA 4.55 3.03 5.26
(2) S\.N P Ave. 7.14  2.04 4.76

0.14%, 0.49% 0.21%.,

(2]
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