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WANG Shuo, ZHANG Jinru, YAO Xiaodong", DU Yingjie, GAO Hong, CHEN Ming, WANG Xiaohong,
CHEN Guangshui

(Key Laboratory of Humid Subtropical Eco-geographical Process of Ministry of Education, School of Geographical Sciences, Fujian Normal University,
Fuzhou 350117, China; Sanming Forest Ecosystem National Observation and Research Station of Fujian Province, Sanming 365000, Fujian, China; Fujian Normal
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Abstract: In order to explore the survival strategies of forest ecosystems under environmental change and predict
the response mode of roots under the background of long-term nitrogen (N) deposition, two treatments, including
control and N addition [80 kg N/(hm?-a)], were set up in subtropical natural evergreen broad-leaved forest to
study the effects of long-term N addition on root biomass, specific root length, specific surface area and tissue
density. The results showed that long-term N addition had no significant effect on root biomass and its root
biomass reduction coefficient § (P>0.05), the vertical distribution characteristics of root biomass did not change
significantly (there was no significant difference between biomass accumulated in different soil layers). The root

biomass density of different diameter classes under control and N addition showed the same trend with soil layer,
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but the interaction between soil layer and diameter class had a significant effect on root biomass. Long-term N

addition significantly increased 0—1 mm fine specific root length. However, long-term N addition significantly

decreased the tissue density and was not affected by diameter class. However, N addition had no significant effect

on the specific surface area of roots, and this change was an overall trend at the community level. At the

community level, long-term N addition had no significant effect on the root biomass and vertical distribution of

subtropical evergreen broad-leaved forest, which was consistent with the changes in total carbon (C), N and

phosphorus (P) contents in soil with soil layer. However, N addition for 11 years increased the specific root length

and decrease the tissue density, and the root resource acquisition strategy of some species changed to a rapid

acquisition strategy. Therefore, under the background of long-term N deposition, roots would respond to nutrient

changes by increasing specific root length and decreasing tissue density.

Key words: N addition; Root biomass; Regression coefficient f; Root morphology; Nutrient absorption strategy
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Table 1 F value of N addition, diameter classes, soil layers and their interactions on fine root morphology and root biomass density

2 5K LR R AR R
Variance source Specific root length Specific root area Tissue density Biomass density
N #ZI N addition (N) 5.211" 1.479 20.518™ 0.610
124 Diameter class (D) 5.130" 8.785™ 0.297 25.693"
)2 Soil layer (S) 622.593™ 517.383™ 2.710 34.858"
NxD 5717 1.680 1.543 0.515
NxS 0.523 0.283 0.150 0.387
DxS 3.027 2.307" 0.382 17.418™
NxDxS 0.557 0.345 0.243 0.602

*: P<0.05; **: P<0.01
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Fig. 3 Effect of N addition on root biomass density
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