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Effects of Nitrogen Addition on Available Nitrogen Content and Acidification in

Cold-temperate Coniferous Forest Soil in the Growing Season

CHEN Gao-qi', FU Wa-li', LUO Ya-chen', GAO Wen-long®, LI Sheng-gong’, YANG Hao®

(1. School of Geographical Sciences, Southwest University, Chongqging 400715, China; 2. Institute of Geographical Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Based on a low-level and multi-form N addition control experiment, this study took cold-temperate coniferous forest in
Daxing’an Ling as the research object. After long-term and continuous nitrogen addition in situ, the available nitrogen ( NH, -N &
NO; -N) contents and pH values of the soil (0-10 ¢cm) were measured in the early growing season (May) and the peak growing season
(August) in 2010, 2012 and 2013. The results showed that, the available nitrogen in the early and peak growing seasons was mainly
NH," -N which accounted for over 96% of the inorganic nitrogen content, while the content of NO; -N was very low. With the time
extension of nitrogen addition, the effects of nitrogen addition on the NH, -N content in 0-10 cm soil were more obvious in the early
growing season than that in the peak growing season, and the NH," -N content was mainly affected by the type of nitrogen addition. On
the contrary, the NO; -N content in 0-10 ¢m soil was higher in the peak growing season than that in the early growing season. The
effect of N input was obvious on NO; -N content in both early and peak growing seasons, and low nitrogen treatment tended to promote
the enrichment of NO,; -N. As time went on, the response of NH, -N and NO, -N content to N addition was changed from insignificant
in the early stage to significant in the late stage. N addition had a significant impact on the pH value of the 0-10 c¢m soil in the early
and peak growing seasons. The pH values of the soil with low nitrogen treatment and the soil in the peak growing season were relatively
lower. With the extension of the nitrogen addition time, the response of pH value also turned from insignificant in the early stage to
significant in the late stage. Because of the long-term and continuous nitrogen addition, the 0- 10 c¢m soil in this cold-temperate
coniferous forest was obviously acidified.

Key words:N deposition; forest soil; N cycle; inorganic nitrogen; soil acidification
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Table 1  ANOVAs of the effects of N form, N level and their interactions on soil NH,; -N, NO; -N and pH value in the 0-10 c¢m
mineral layer in the early growing season (May) and the peak growing season ( August) in 2010
™ =y NG - N — -
5 e FIENH, N +IENO; -NEH + 4 pH A
Fytay Py Faug Pyug Ftay Pyray Faug P g Fyay Py Faug P g
N Al 0.18 0.84 0.31 0.74 0.179 0. 839 0. 395 0. 685 0. 687 0.528 0. 347 0.716
N 7K 1. 10 0.32 0.23 0. 65 0. 064 0. 806 0. 006 0.939 2.266 0. 166 0.563 0.472
N B x NJKF 3,11 0. 09 0.23 0. 80 0.031 0. 969 0.979 0.412 0.339 0.721 0.512  0.616
R2 MENKE, HENEBERHEZIEEMAM 2012 FERKEMHYS AMERKES S A0~10 cm
#BRELENH, -N, NO; -NF pH EH M5 E 27
Table 2 ANOVAs of the effects of N form, N level and their interactions on soil NH,"-N, NO; -N and pH value in the 0-10 cm
mineral layer in the early growing season (May) and the peak growing season ( August) in 2012
s +IHENH, NE R +HENO; N 43¢ pH &
Fyray Pty Fiug Py Fyay Py Fiug P g Fiyray Py Fiu P g
N 24! 10. 18 <0.001  0.299 0. 744 1.234 0.299 1. 673 0.202 3.473 0.038 2.245 0. 121
N 7K 0. 635 0.429 1.366 0.250 0. 008 0.929 3.745 0. 061 0. 679 0.414 0. 155 0. 696
N B x NJKF- 0.643 0.530 1.186 0.318 0. 476 0. 624 1. 441 0.250 2.281 0.112 0. 127 0. 881
£3 HMENKF, HNRERESEEMAM 2013 FEKSYS AMERKESTS A0~10 cm
T FRELENH, -N, NO; -NF1 pH EH M HIT5 & 5347
Table 3 ANOVAs of the effects of N form, N level and their interactions on soil NH;" -N, NO; -N and pH value in the 0-10 c¢m
mineral layer in the early growing season (May) and the peak growing season (August) in 2013
R +HENH, -NEH= FHENO; -NEH 3¢ pH A
Fitay Pty Fiue Pyug Fytay Ptay Fiue P g Fytay Py Frue P g
N 257 6.32 0. 004 3.13 0. 05 12.76 <0.001 0.239 0.789 0.213 0. 810 4. 067 0. 040
N 7K 0.92 0. 341 0.07 0. 80 0.310 0.583 0.270 0. 606 4.599 0.050 10.08 0. 007
N 287 x N K- 2.40 0. 103 0.71 0.50 1.310 0.281  3.299 0. 050 4.721 0. 027 3.265 0. 069
2.2 HHENO; -NAFHE N {0 NO; -NEEAREAR. A A WA A I 2+

EEKZEMHMAERKEZ, 0~ 10 cm + 5

NO; -NXF N i AR Wi 3477 22 5, W vy 72 576 N
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Fig. 1 Responses of soil NH," -N in the 0-10 ¢m mineral layer to N input in the early growing
season (May) and the peak growing season (August) in 2010, 2012 and 2013
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Table 4  ANOVAs of the effects of year, N form, N level and their interactions on soil NH," -N, NO; -N
and pH value in the 0-10 cm mineral layer in the early growing season ( May) and the peak growing season ( August)
e + P =N e - P =N [3E -
- +HHEINH, -NE L HENOS Nt 4 pH fH
Ftay Piiay Fyug P yug Fitay Py Faug P g Fatay Piay Faug P g
AEfy 10.14  0.000 135.4  0.00 152.7 0.000 25.43 0.000 28.54 0.000 2.453 0. 092
N 2 1.906 0.155 0.473 0.63 1.237 0.295 1.157 0.319 4.060 0.021 2.842 0. 064
N K- 0.077 0.782 1.426 0.24 0.064 0.801 7.785 0.007 49.05 0.000 0.018 0.892
N 287 x N /K 0.053 0.948 2.745 0.07 2.021 0.139 4.951 0.009 7.213 0.001  0.605 0. 548
Ay x N 2 x N K 0.633 0.640 2.223 0.07 1.702 0. 157 4.378 0.003 5.172 0.001 0.351 0. 842
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