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Effects of Long-Term Nitrogen Addition on Carbon Storage of

Poplar Plantation in North of Jiangsu

An Yuchao, Gu Yuchen, Zhang Qian, Wang Guobing
(College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract:[ Objective ] In order to further enhance the role of China's poplar plantation in achieving the China's
dual carbon goals, the impact of nitrogen addition on the carbon storage allocation pattern of southern poplar
plantation was quantitatively analyzed, and theoretical support was provided for the optimization of produc-
tion and management mode and technology integration of poplar plantation in the new era of China's dual
carbon goals. [ Methods_| Based on the long-term nitrogen addition plot of poplar plantation in Dongtai Forest
Farm, five nitrogen treatments with different concentrations, N[0 g/(m?* * a)J, N;(5 g/(m* » a)J, N,(10
g/(m? « a)J, N3(15 g/(m? *+ a)J, N,[30 g/(m? *» a)J, were set in random block groups. The effects of long-
term nitrogen addition on carbon storage in tree layers, soil layer, litter layer and understory layer of poplar
plantation were studied. [Results] (1) Compared with the control, the carbon storage of poplar plantation
significantly increased under the treatments of Ny and N, , and most significantly increased by 21.6 % ; under
the treatment of N3. (2) All treatments significantly increased soil carbon storage in 0—15 cm soil layer, but
had no significant effect on soil carbon storage in 30—45 cm soil layer. (3) N,, N3 and N, had significant
effects on litter carbon storage, and N; had the strongest effect, increasing by 49.7%. All treatments reduced

the carbon storage of understory vegetation layer, but the difference was not significant. (4) Correlation
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analysis showed that the carbon storage in each layer of poplar plantation was positively correlated with TN,
MBN, DON and DOC in soil, and negatively correlated with pH and C/N. [ Conclusion] Under N; treat-

ment, 15 g/(m?

* a) , had the greatest effect on carbon storage in Dongtai poplar plantation, which was

conducive to the rapid and stable accumulation of carbon storage in the ecosystem.

Keywords: carbon storage; nitrogen addition; poplar plantation; coastal region of northern Jiangsu Province
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Table 1 The basic physicochemical properties of the soil

TN/ TP/ NO;-N/ NHi -N/ K/
pH C/N
(g kg ) (mg « kg ") (mg+ kg™ ) (mg kg ") (gecm ?)
8.27+0.07 0.74+0.03 286.81+54.8 20.6141.01 4.84+1.51 1.5140.34 1.2640.07
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Table 2 Effects of long-term nitrogen addition on arbor

layer biomass and carbon storage of poplar plantation
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Fig. 1 Effects of long-term nitrogen addition on carbon

storage of understory vegetation and litter
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Fig. 2 Effects of long-term nitrogen addition on vertical distribution of soil organic carbon content and carbon storage
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