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Responses of Soil Carbon and Nitrogen to Short Term Nitrogen Addition in
Pinus tabulae formis Carriere Forest on the Loess Plateau
CHEN Lei, ZHU Guangyu, LIU Yulin, SHANGGUAN Zhouping, DENG Lei

(State Key Laboratory of Soil Erosion and Dryland Farming on the
Loess Plateau, Northwest A&F University, Yangling » Shaanxi 712100)

Abstract: To better understand the responses of soil carbon and nitrogen to the nitrogen addition, this paper
revealed the response processes and mechanisms of soil carbon and nitrogen to exogenous nitrogen addition
through a short-term simulated nitrogen deposition experiment in artificial Pinus tabulaeformis Carriére
plantation in Ziwuling Mountain of the Loess Plateau. From 2015 to 2016, four nitrogen addition levels,
including control (0 kg/(hm?” « a), NO), low nitrogen (50 kg/(hm® + a), N50), medium nitrogen (100 kg/
(hm?* » a), N100), and high nitrogen (200 kg/(hm?* « a), N200), were set up to study the responses of soil
organic carbon(SOC), total nitrogen (TN) and soil carbon and nitrogen storage (Cs and Ng) in different soil
depths to the simulated addition nitrogen. The results showed that soil layer had significantly influence on
SOC, TN, Cs and Ng. SOC, TN, Cg and Ngin the surface layer were significantly higher than those in the
deeper soil layers. Nitrogen addition level had no significant impact on the SOC and Cs, while significantly
affected the TN and Ns. In addition, SOC, TN, Cs and Ng, and Cs/Ng were significantly affected by the
carbon nitrogen ratio (C/N) of belowground biomass. Therefore, short-term nitrogen addition had no
significant influence on soil carbon, but it could significantly affect soil nitrogen, and C/N of belowground
biomass was the important factor affecting soil carbon and nitrogen.
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7.92~8.31,
1.2
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, 30 ,
3 hm?, 4
. (NO,0 kg/(hm* » a)) \N50(N50,50

kg/(hm* + a)),N100 (N100, 100 kg/( hm® « a)),
N200(N200, 200 kg/(hm* « a)),

3 , 10 m X 20 m,
(Pinus tabulae formis ,
Carriére) , s o
, 1,
1
Jcm NO N50 N100 N200

J(g+m )  463.83+141.54a  636.28+230.74a  615.01426.51a  439. 43+ 107.08ab
Jgokg ') 381.65479.64a  352.97472.57a  416.904+25.29a  346.37426. 45ab

/(g kg ) 1. 5640. 02¢ 1.9140. 18a 1. 4040. 10d 1.7440. 10b

245.01449.77b  188.71452.03cd  298.01426.65a  199. 80419, 41c
J(gem™?)  132.08+4.50a 109. 23+15. 24a 38.85423.99b  145.39+65. 74ab
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010 /(g-kg ™) 1. 41+0. 15a 1. 760. 26be 1. 260. 19be 1.25+0.21b

219.25424.49d  213.66435.50bc  291.20+44.22a  304.01456.12b

[(gem™?)  182.24+58.0da  121.49+3.85a 91.42+34.30b 132,08+ 4. 50ab
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1020 /(g kg ™) 1.8240. 04a 0. 980, 13be 1.7540. 53be 1.0340. 13b

190.564+15.08d 3527147, 84bc 240, 7477.30a  311.8459, 4db
J(gem™?)  152.55427.47a  175.60+75.17a 148. 7945, 79b 83. 73428, 46ab
J(gokg ')  337.32434.10b  289.52+89.54b  365.064+4.75a  370.14+18.75ab

2030 /(g kg ) 1.8240. 04a 1,180, 14be 0. 7140, 02be 1.8040. 59b

190.56+15.08d  249.05+82.35bc  513.95+14.49a  220.21454. 65b

+ (P<C0.05).
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