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Short-term Effects of Nitrogen and Phosphorus Additions on Soil
Stoichiometric Characteristics in a Swamp Meadow at Gahai
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(1. College of Forestry, Gansu Agricultural University, Lanzhou, Gansu Province 730070, China;

2. Gansu Gahai Wetland Ecosystem Positioning Observation and Research Station, Gannan, Gansu Province 747200, China)

Abstract: To investigate the responses of soil carbon, nitrogen, and phosphorus content and their stoichiomet-
ric characteristics in alpine wetlands of the Qinghai-Tibet Plateau to nitrogen and phosphorus addition, this
study took the Gahai swamp meadow as the research subject. Through field manipulation experiments, four
treatments were established: control (CK) , nitrogen addition (N) , phosphorus addition (P), and combined
nitrogen-phosphorus addition (NP). The research explored the response patterns of soil nutrient contents and
their stoichiometric characteristics in the 0~40 cm soil layer to three consecutive years of nitrogen and phospho-
rus addition. Results indicated that nitrogen, phosphorus, and combined nitrogen-phosphorus applications
reduced soil pH, bulk density, soil water content, and ammonium nitrogen content while increasing aboveg-
round biomass. Nitrogen application alone increased nitrate nitrogen content. All treatments reduced soil
organic carbon and C: N ratios while increasing total nitrogen and N: P ratios. Individual nitrogen and phospho-
rus addition significantly increased total phosphorus content and decreased C: P ratios, whereas the combined
addition of nitrogen-phosphorus showed no significant changes in these parameters. Correlation analysis

5 B #: 2025-09-28; & B H #1:2025-11-03

EE&THE : B4 2024 4 % & 2 A A0 H (2024RCXM82) s Hl 48 2 E T 77l S #1850 B (2025CYZC-042) 5 Hl 48 IR AR GV N A 15
H (GSBILJ-2023-09) 5 H e 5] S 4 75 B} 52 & 8 %% 4 T H (24ZYQA023) 5 H 7 48 W B 4 1 3 F (GSCZZ-20160909) ¥ [y ; H
A 2 5 AR A 1 77 F b (G AU 2024-005) 5 2026 H k44 i AL T 48 A “ B 3 2 B2 7 (2026 CXZC-793) %% B

EZ B A - £ 20 (2002-), &, R0 WAL B 5E AE | 3258 Rt ik U0 215 B A 9T L E-mail: 1073324020234@st.gsau.edu.cn;
#5875 /E & Author for correspondence , E-mail: mww-007@163.com



%9

T LV S RS INOUT AR P R A b Al A R R B R 3375

revealed highly significant negative correlations between C: N and total nitrogen, as well as N: P; significant
positive correlations existed between C: P and organic carbon, N: P, and between N: P and total nitrogen. Soil
total nitrogen emerged as the primary driver of changes in soil stoichiometric characteristics. Effect analysis indi-
cated positive effects of different nutrient additions on both total nitrogen and N: P ratios. In summary, nitrogen
and phosphorus additions exerted significant effects on soil carbon, nitrogen, and phosphorus, providing
insights for predicting responses of alpine wetland ecosystems to climatic and environmental changes and formu-

lating conservation strategies.
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Table 1  Soil physicochemical indexes in 0-40 cm soil layer under nitrogen and phosphorus addition

A 7 % i (o ok AR B A My bR
Treatment pH BD/ (g kg™ ") SWC/% NO, -N/(mg-kg™")  NH, -N/(mg-kg™ ") AB/(g'm™?)
CK 7.574£0.63" 1.0740.01° 33.914-0.30° 18.07£0.40" 2.1240.01° 335.54+14.87°
N 7.17 £0.41° 0.720.04¢ 33.0540.70" 20.2740.94* 2.07+0.07" 381.92+14.59"
P 7.2640.24" 0.9640.01" 31.76+£0.51" 16.3441.51" 1.680.09" 347.01410.44"
NP 7.24 £0.27" 0.774£0.03¢ 30.634-0.07° 11.7841.08° 1.5740.17" 370.26£12.70™

R [ b B ] 53 25 S /NG R R (P<<0.05) . R

Note: Significant differences between treatments are indicated by lowercase letters (P<Z0.05). The same as below
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Table 2 Interpretation of soil physical and chemical factors
5 B ik

Enjr;:jtal Exflgj;rafon/ Coﬁjt\r:ﬂéu{gﬁion/ P Pl

factor o % Pseudo-F P value

TN 47.0 49.2 30.1  0.0027

SOC 32.0 33.5 50.1 0.002"

TP 16.1 16.9 104.0  0.002
NH, " -N 0.3 0.3 2.1 0.132
SWC <<0.1 <<0.1 0.4 0.634
NO; -N <0.1 <<0.1 0.2 0.732
BD <<0.1 <<0.1 0.2 0.774
pH <<0.1 0.1 <<0.1 0.906

T ++ 38R P<0. 01
Note: ** indicates P<<0. 01
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W RN AR A 0 ) A A X Tl 118 R SR ) P SR S ek
THEMRIME R, SRR EERA B F
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