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Effects of simulated nitrogen deposition on root biomass of subtropical Chinese
fir saplings
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1 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

Abstract: Plant roots are an important part of global terrestrial ecosystem carbon storage and play an important role in
global ecosystem carbon cycle. Increasing nitrogen deposition will affect the allocation of root biomass in different soil layers
and diameter classes, and further affect the productivity of forest ecosystem and soil nutrient cycle. In this study, the effects
of four—year nitrogen deposition on the root biomass of Chinese fir saplings in different soil layers and different diameter
classes were investigated. The results showed that: (1) Fine root biomass in the low nitrogen (LN) and the high nitrogen
(HN) treatments did not differ from that of the control (CT) (P > 0.05). The coarse roots and total root biomass in HN
treatment were 45% and 40% higher than that of CT, respectively (P < 0.05). (2) The biomass of fine roots and coarse
roots in 20—40 ¢cm and 40—60 cm soil layers increased significantly after nitrogen addition. In addition, the proportions of
fine root biomass and coarse root biomass increased in the 20—40 cm soil layer in LN treatment; (3) Compared with the
CT, HN treatment significantly increased root biomass of 2—5 mm, 5—10 mm and 10—20 mm diameter classes, LN
treatment significantly increased root biomass (2—5 mm and 5—10 mm in diameter) , but reduced root biomass (20—50

mm in diameter) . Overall, after nitrogen deposition, Chinese fir saplings could increase the transport of nutrients and water
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by increasing roots with larger diameter, and maintain the rapid growth by increasing the biomass and proportion of roots in
deeper soil layer. To a certain extent, the increase of root biomass will increase carbon input through roots and affect the

process of soil carbon cycle.

Key Words: nitrogen deposition; Chinese fir; root biomass; diameter classes; vertical distribution
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Fig.1 The height and breast diameter of Cunninghamia lanceolata for the different treatments
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Fig.2 Effects of different treatments on root biomass
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Table 1 The effects of nitrogen deposition, soil layer and their interaction on root biomass

P 7B SR MR A HARAEY = YR RN A= 4y
Source of variation Fine root biomass Coarse root biomass Total root biomass
ZUTI% Nitrogen deposition 0.085 0.004 0.017
+JZ Soil layer < 0.0001 < 0.0001 < 0.0001
RUTHex 1 J2 Nitrogen depositionxSoil layer 0.933 0.492 0.789

RAAL PG 20—40 om - JZAAR AWt by S L2 AR AR e 0 LU B0 IR B3 I (P < 0.05) , i AU
A L R AR AE Y 5 B R AR A W LI IR T B 22 5 (P > 0.05) (18 4) o IREAEHUS FRZHM
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Fig.3 Effect of differene treatment on root biomass in different soil layers
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Table 2 The effects of nitrogen deposition, diameter class and their interaction on root biomass

P AR SRR ALY

Source of variation Root biomass

Z TR Nitrogen deposition <0.0001
129 Diameter class <0.0001
<0.0001

R ULREXAE G, Nitrogen depositionXDiameter class
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Fig.4 The proportion of fine root and coarse root biomass to total fine root and coarse root biomass in different soil layers
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