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Short-term interactive effects of nitrogen and phosphorus additions and different

planting densities on soil chemical properties of Cinnamomum camphora seedlings

LIN Wanqi, CAI Jinhuan, XUE Li~
South China Agricultural University, Guangzhou 510642, China

Abstract: The functions of terrestrial ecosystems can be influenced by anthropogenic disturbances and global climate
change, such as nitrogen (N) deposition and application of phosphorus (P) fertilizer. Atmospheric N compounds have
increased sharply due to fossil fuel combustion, fertilizer use, and livestock husbandry development, which caused the
atmospheric N deposition to increase. China has become the third largest N deposition area in the world followed by the
United States and Europe. With further development of the economy, N deposition will be increasingly serious in China,
especially in the developed southern China. An excess of N deposition can cause forest ecosystem N saturation, soil
acidification, phosphorus limitation in the forest ecosystems. The acidic soils suffer from severe phosphorus deficiency in
southern China. Thus P fertilizer is often applied in forestry production. But there are few reports on the effect of P addition
or N+P addition on forest soils. The soil chemical properties were also influenced by N deposition and P fertilizer in forest

ecosystem. Planting density can affect soil fertility by tree growth, completion of soil resource, and nutrient return from litter
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and root secretion. However, the responses of soil chemical properties to the N and P additions and planting density remain
unclear. To date, no studies focused on the interactive effects of N and P additions and planting density on soil chemical
properties in the southern China. The effects of N and P additions on soil chemical property were investigated in different
densities of Cinnamomum camphora seedlings in order to provide a basis for the forest soil nutrient management. The study
was conducted from June to September in 2017 using one-year-old C. camphora seedlings as test materials. We selected NH,
Cl and NaH,PO, + 2H,O to simulate atmospheric N and P additions with four treatments including CK ( without nutrient
added) , N (40 g NH,Cl m™a™"), P (20 g NaH,PO, - 2H,0 m™” a™"), and N+P (40 g NH,Cl m™ a™'+ 20 g NaH,PO,
- 2H,0 m~? a™"). The seedling density was set at 4 levels (10, 20, 40, and 80 seedlings/m’). The results showed that in
all density seedlings, N and N+P treatments significantly decreased soil pH, whereas soil organic matter and alkaline N
treated with N, P, and N+P treatments changed irregularly. At the same time, soil total P content treated with P and
available P content treated with P and N+P increased, and soil total K treated with N+P and available K content treated
with N, P, and N+P decreased. The soil total N content treated with P was higher than that of N and N+P treatments in the
density 10, 20, and 40 seedings - m™*, whereas it was lower than other density seedlings in the density 80 seedings/m’.
The soil pH and the contents of total P, available P, total K, and available K treated with different fertiliser treatments
increased with increasing seedling density. The content of soil organic matter treated with N or P decreased with increasing
seedling density. The soil alkaline N treated with different fertiliser treatments changed irregularly. The interactive effects of

density and N and P additions on soil organic matter, alkaline N and available K of seedlings were significant.

Key Words: N addition; P addition; planting density; Cinnamomum camphora; soil chemical property
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Table 1 Soil chemical property of Cinnamomum camphora seedlings before treatments ( mean+standard deviation)

AL Eoa X Exii Bt AR B

pH Organic matter/ Total N/ Total P/ Total K/ Alkaline N/ Available P/ Available K/
(g/kg) (g/kg) (g/'kg) (gkg) (mg/kg) (mg/kg) (mg/kg)

4.02+0.01 14.27+0.04 0.62+0.01 0.17+0.01 3.23+0.02 57.40+0.67 0.1+0.01 38.56+0.27
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5% D it SRR AR T, P AR A4S pH A HLET AR AR AL US| BRI A

AR ERELL 2.5:1 IRA TG pH T + 38 pH {8 ; A3 AL H F 58 TR HF A8 S 02, 4 N FP iR B
PR 5 PSSR AR B VK - R S Rl R IR, R B A b il 4 P KD EE T 4 K, B N
FHBY BRI A 5 1 0.5 mol/ L ABR IR S 4N $2 B 1= 3848 & J5 , FH 4H 3 LU s 8% P 1 mol/ L (1) R PR I
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Fig.1 Soil pH of Cin m camphora seedlings under different treatments and densities
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Fig.2 Soil organic matter content of Cin m hora seedlings under different treatments and densities
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Fig.3 Soil total N content of Cinnamomum camphora seedlings under different treatments and densities
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Fig.5 Soil total P content of Cinnamomum camphora seedlings under different treatments and densities
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Fig.6 Soil available P content of Cinnamomum camphora seedlings under different treatments and densities
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Fig.7 Soil total K content of Cin. m camphora seedlings under different treatments and densities
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Table 2 Interaction between NP treatments and density in soil chemical properties of Cinnamomum camphora seedlings

g 2R pF B Ea

s e s Do o tnen.
Parameter NP treatments density and NP treatments

F P F P F P
pH 25.165 0.000 6.301 0.001 1.894 0.069
AHLE SOC 2.940 0.040 13.951 0.000 2.092 0.043
2R TN 3.320 0.025 5.278 0.003 1.632 0.125
A TP 0.609 0.611 11.028 0.000 1.035 0.423
24 TK 3.103 0.033 32.979 0.000 1.714 0.104
TR & AN 1.256 0.297 4.483 0.006 3.223 0.003
Rk AP 55.287 0.000 26.152 0.000 1.547 0.151
HRLH AK 22.495 0.000 17.381 0.000 2.329 0.024

3 g
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