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Ammonium nitrogen in surface soil of arid and semiarid Central East Asia
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Abstract: Ammonium nitrogen in soil is an important component of mineralized nitrogen, which can be absorbed
and utilized by vegetation directly. Changes of NHi -N concentration have relationship with many biochemical
processes of mnitrogen circle, thus a significant part in nitrogen biogeochemistry. There are various factors
influencing NH¢ -N concentration, however, the major factor is uncertain. With excellent gradients of vegetation
and soil type zone, as well as gradients of temperature and precipitation, Central East Asia provides an ideal
background for developing the relationship between Ammonium nitrogen and the climatic parameters. Analysis of
* surface soil from a transect that crosses the various climatic and vegetation zones reveals a significant linear
correlation between NH' -N and the mean temperature from May to September, yet a very poor relationship between
NH/ -N and precipitation. And a close correlation between NHs -N and the soil pH value is also observed. These
results indicate that both variation of temperature and soil pH value are key factors affecting soil ammonium
nitrogen, while the precipitation plays a short, quick, and rush impact.
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Fig. 1 Distribution of reginal sampling and vegetation zones in Central East Asia
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Fig.2 Mean temperature and precipitation from May to September
observed in the meteorological stations
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The fitting curves in thick line represent the fourth-order
polynomial regression analysis.
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Table 1 Division of vegetation and soil type zones of the study area

NH:-N 88

&Y  mBEME fmot: {74 + 8 P (mg/kg) pH 18 KW
34.0°~34.5°N WHEAAMEL. @+, B8
A BB FHK W, B CE 370 37.5+29.2  7.25:0.94 £
34.5°~36.5°N B, Rk BLEEEAL. BEL. EE T R F
B HEBE B EMK T omps FER 18.8+8.4  7.72£0.26
36.5°~39.5°N WREHFREAD L. ¥ BEL. EE th, BEE
C EHEDH | AWK Tomyra it PR R 10.1+4.1 8.11+0.32 A
39.5°~42.5°N WE, @) FHEERL. &5 B miE
D A H TR IS RIS L T %#j‘iﬁ e B R 19.2+7.7 7.83+0.39 k. @AM
BHIL B HRL KB LHBK ®
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NREHERSPERESL KSL.58+1 WL
E  ARLILE. : EEFHE  11.7:6.0  48.28+0.61
553 B i [ X ;5 RBE R B EARM W 5 Buyant-Uhaa
46.5° ~ 48°N Choir Maanti,
F B K EELX RESL FEF 29.2+12.3 6.58+0.79 2 paE
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G L E 2 RS Bt e (Ha)+ PR 17.3+6.8 7.52+1.05  Bulgan
49.5°~51.5°N Hutag. Muren,
H i L% Kokt LimEt &t ZE AR 47.1+26.7 6.18 +0. 61 Haigal
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Fig.3 Changes of ammonium nitrogen concentration and pH value in surface soil with vegetation zones

and the mean temperature (circles linked by straight lines) along the transect
HEHRR 4 KRB THBUSHR, APESRSTBHIAR B Ry S ITMHT, WA SRR S0 EHE, 1
FA—F RBHEBW (A KRFH; B FHE; CRBHE; DB EFHER; FEmHEH).

The fitting curves in thick line represent the fourth-order polynomial regression analysis. The asterisk point indicates

Otog Qi. A —F demonstrates the vegetation zones: A denotes evergreen woodland, B steppe, C desert steppe, D

desert, E forest steppe and F conifer forest.
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Fig. 4 Correlation between the average ammonium nitrogen concentration in surface soil nearby a meteorological station

and mean temperature from May to September
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The triangle point indicates Otog Qi.
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Fig. 5 Correlation between average ammonium nitrogen concentration in surface soil nearby a meteorological station and pH value
BB R B  A.
The square point indicates Otog Qi.
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