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Distribution and influencing factors of total nitrogen in alpine grassland of Yellow River
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Abstract: The Tibetan Plateau is dictated by the alpine grassland whose total nitrogen distribution
decides the grassland quality. Based on the data monitoring of the sample, the research analyzed
the relation between total nitrogen amount and geographical environment, and employed the
Geodetector to illustrate the influence of single or multiple geographical factors towards the total
nitrogen distribution. The results were shown as below: (1) There were obvious differences of
total nitrogen amount in divergent vegetation, that is, Kobresia capillifolia meadow>K. pygmaea
meadow>Stipa purpurea steppe>K. tibetica and Carex cinerascens meadow>Orinus kokonorica
Stepp>S. aliena steppe>K. pygmaea and K. humilis meadow, with their soils meadow soil,
chernozem, dark felty soil, alpine meadow soil and chestnut soil respectively. (2) The regional
total nitrogen amount in the soil was positively linked with altitude, slope, aspect, topography and
vegetation, and was negatively related to annual rainfall, the accumulated temperature >0 °C, the
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annually average temperature and the soil type. Meanwhile, the altitude, slope and annually
average rainfall function most with the coefficient 1, while the accumulated temperature >0 C,
the annually average temperature, slope, vegetation and soil type work with the coefficient 0.72,
0.74, 0.59, 0.88 and 0.17 respectively. (3) The relation between annually average temperature, soil
type and topography, the linkage between topography, vegetation and soil type, as well as the
correlation between vegetation and soil type had the non-linear increasing implication upon the
total nitrogen amount. Meanwhile, other factors had the non-linear decreasing implication upon
the total nitrogen content. From above we conclude that the distributions of total nitrogen content
are defined by all environment factors of variety and complexity.

Key words: Yellow River upper reaches; alpine grassland; total nitrogen amount; Geodetector.
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Fig. 1 Distribution of sampling points
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Table 1 Geographical environmental factors at sampling points
- — R K W 20 CHUOEROKE EIRE HIRE
et (m) (& Eccd  (mm T RBE Cm)
1 fEBAS Pl E LG RiAIE 3561 142 8093 542.0 -0.6 4
2 AEAN  DNEEEE ME 3688 488 6380 507.4 -15 16
3 Ry FE R iyt 3418 092 12652 631.0 0.3 4
4 TEEAR 2R R Fff 3520 3.87  1066.3 582.1 -0.6 2
5 BIARTH  DEEEA MEt 3573 117 1017.3 573.0 -0.6 4
6 FOMN T ] > b i MEL 3419 252 1405.8 424.7 2.0 19
7 EOX ST VI AT AU AT 3384 307 12162 460.0 0.5 4
8 HOEHR  MEESEREEE BBt 3497 1.04  1353.8 389.5 2.9 4
9 =Y Pl E B RN RIES 3650 816 6716 578.3 -0.3 20
10 BEY T ] > b i 5L 3299 185  1512.8 4230 2.0 9
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Table 2 Community characteristics at each sampling point
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4 faf HHAEAY 5 E 85%, REAFIN/NEE, EAEFE RPN, BEF. AT (Taraxacum disslctum) %5
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FERMEH I Y 50%, IRHAFAIE KBRE (Leontopodium nanum) . FEAFARELRZEIL

3 (Potentilla anserina) . # %% (Ligulariavirgaurea) . — M7 3% (Swertia bifolia) 45
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7 FikE A LR AL I R AE R B R B A FIRAL A, M5 60%, LB FINRRIEIL (Gentiana
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Fig. 2 Total nitrogen content at each sampling point
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Table 3 Environmental single factor contribution rate
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Table 4 Interaction of environmental factors (PD values) on total nitrogen

MBI T R BOE >0 CHR FRRKE SRR WBERARE e gy
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BEUR AOARRI BRI N, AR TR (AR AR R (EARZESE, 2006) . HHRHTTTR R, IR 2%
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