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Effects of stand density on carbon, nitrogen, and phosphorus stoichiometry and
nutrient resorption of Platycladus orientalis plantations in rocky
mountainous area of Beijing
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Abstract: [Objective] This study was conducted to analyze the dynamics of carbon (C), nitrogen (N), and
phosphorus (P), and their stoichiometric characteristics and nutrient resorption of Platycladus orientalis

plantations in rocky mountainous area of Beijing. Studies on these relationships provided insights into
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interactions on nutrient cycling and nutrient use strategies for resource acquisition and mass partitioning.
[Method] Four stand densities were taken as research objects, the contents and stoichiometric
characteristics of C, N and P in fresh leaves, litter leaves and soil were determined, the N and P resorption
efficiency was calculated and also their relationships with leaf and soil nutrient indices were analyzed.
[Result] (1) The forest stand density had different effects on stoichiometry of soil leaf litter C, N, and P,
with leaf N and P, fresh leaf NP, while fresh leaf C:N and C:P showing an overall upward trend. The C:N
and C:P of fallen leaves showed an increasing trend with increasing density. (2) The N and P contents of
soil first increased and then decreased with density; the interaction between density and soil factors only
had a significant impact on fresh leaf N and litter leaf P. (3) The resorption rate of N in Platycladus
orientalis plantations with different stand densities was significantly lower than that of P, with N
resorption rates ranging from 18.03% to 32.15% and P resorption rates ranging from 58.87% to 60.13%.
[Conclusion] Reasonable stand density can alleviate nutrient limitations and improve N and P resorption
capacity in artificial forests of Platycladus orientalis in rocky mountainous area of Beijing, and measures
such as increasing stand density adjustment, increasing proportion of broadleaved tree species, and

implementing nurturing residues should be taken to improve nutrient limitations in plantation tending

546 4

management based on local conditions.

Key words: stand density; nutrient resorption rate; stoichiometric ratio; Platycladus orientalis
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Tab. 1 Basic information of sample plots

WRI>F-24 % B/ (B -hm )

I O Tt TR EEON RERE
Density division %treeha") 4 Average DBH/cm Average tree height/m Soil type Soil texture Slope/(°)
f 1 b+
D1 1110+23a 8.16 £ 0.58a 6.12+0.31a %E . i <20
Cinnamon soil Sandy loam
58
D2 1495 + 14ab 11.80 + 1.13a 5.41+0.22a %%.j: . Wl <18
Cinnamon soil Sandy loam
fy 1 b+
D3 1876+ 42b 9.14+ 0.76a 770+ 0.43a s P <25
Cinnamon soil Sandy loam
|y 43¢
D4 2182437 8.75+0.25a 9.72+0.16a Hik o PR <17
Cinnamon soil Sandy loam

VE: AR RVNG PR R E — 8 r AN FE R 5 % 2 M 27 B 3% (P < 0.05). . Notes: different lowercase letters in the same column indicate
significant differences among varied stand densities for the same index (P < 0.05). The same below.
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Platycladus orientalis plantation landscape with four stand densities
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Fig. 1 Location map of study area
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Fig. 2 C, N and P contents of fresh leaves and litter leaves under different stand densities
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Fig. 3  Stoichiometric ratios of C, N and P in fresh leaves and litter leaves under different stand densities
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Tab. 2 Correlation coefficients between C, N and P contents of fresh leaves and litter leaves and their stoichiometric ratios

J5 7 Index RS e R fEtCIN fgntc:p BIENCP
Fresh leaf C Fresh leaf N Fresh leaf P Fresh leaf C:N Fresh leaf C:P Fresh leaf NP
JH7EM-C Litter leaf C -0.060 0.366% —0.654 0.231 0.080 0.059
JAYEIN Litter leaf N 0.621* 0.524* 0.434 0.168 0.199 0.241
VAT P Litter leaf P 0.337 0.478 0.489* 0.288 0.476 0.428
FYEMCIN Litter leaf C:N —0.385* -0.223 0.217 0.467 0.252 0.290
JH7£M-C P Litter leaf C:P -0.181 -0.342 0.159*% 0.055 0.441 0.428
JHVEIENCP Litter leaf N:P -0.032 0.646* 0.491% —0.753% 0.355 0.368

VE: * KRB FEMI(P<0.05). TIA. Notes: * indicates significant correlation (P < 0.05). The same below.
3 BMHE5TEAAES C. N, PREREAFETSNHEXRY
Tab. 3 Correlation coefficients between C, N and P contents of fresh leaves and soil and their stoichiometric ratios
R BT EENT A B BEITCIN BETTCIP BEITN:P
Fresh leaf C Fresh leaf N Fresh leaf P Fresh leaf C:N Fresh leaf C:P Fresh leaf NP
+IEC Soil C 0.501* 0.605%* —-0.211 —0.324%* —0.406* 0.236
13N Soil N 0.095 -0.206 —0.046 —0.428* 0.355 0.006
1P Soil P 0.024 0.001 0.039 0.219 0.129 0.224
+3EC:IN Soil C:N —0.278 0.445%* 0.644 0.161 0.353 —0.446
+3CIP Soil C:P -0.322 0.247* 0.567 ~0.567 ~0.360 -0.118
+#EN:P Soil N:P 0.412% 0.476%* 0.050 ~0.069 0.391 0.083
VE: * RN EAR(P<0.01). F[Fl. Notes: ** indicates extremely significant correlation (P < 0.01). The same below.

*x4

BETSTEMAS C. N, PEERHEUFITELHEXRY

Tab. 4 Correlation coefficients between C, N and P contents of litter leaves and soil and their stoichiometric ratios

$47 Index T vEC TRTEN VP ?J%ﬁé;ﬂJrc:N ?J%ﬁéﬂfc:}f ?J%]v*éﬂJerl?
Litter leaf C Litter leaf N Litter leaf P Litter leaf C:N Litter leaf C:P Litter leaf NIP
+3C Soil C 0.551% 0.114 0.043 -0.018 0.013 0.032
F N Soil N 0.059 0.472% 0.271 -0.233 -0.128 -0.102
+ %P Soil P 0.163 0.296 0.181 —0.146 -0.118 —0.010
+3ECIN Soil C:N 0.191 —0.377* —0.469%** 0.641% 0.214 0.256
+3EC:P Soil C:P 0.439* 0.147 0.159 0.377* 0.127 0.061
+4FEN:P Soil N:P 0.702* 0.073 0.152 -0.112 -0.134 -0.112
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Tab. 5

Interactive effects of stand density and soil stoichiometry on C, N, P and their stoichiometric characteristics

of fresh leaves and litter leaves

PRI % T MO BERE x L3 2T =
1847 Index Stand density Soil stoichiometry Stand density X soil stoichiometry

F P F P F P
£ IH-C Fresh leaf C 135.106 0.35 13.254 0.14 26.166 0.72
N Fresh leaf N 65218 <0.05 41.223 <0.01 8.024 <0.01
1P Fresh leaf P 46.337 <0.01 54.302 <0.01 5.517 0.46
fef1H-C:N Fresh leaf C:N 53.198 <0.05 8.617 0.53 6.302 0.84
i H-C P Fresh leaf C:P 61.012 <0.01 8.297 0.87 205.455 0.62
{2 IH-N: P Fresh leaf N:P 26.255 0.33 131.364 <0.05 8.126 0.21
JHTEM-C Litter leaf C 10.022 0.57 64.133 0.36 207.416 0.09
JAYEIIN Litter leaf N 5.141 <0.05 27.245 <0.05 4.252 0.21
VAT P Litter leaf P 12.631 <0.05 149.264 <0.05 17.703 <0.05
JHTEMCIN Litter leaf C:N 36.004 0.22 102.209 0.31 11.623 0.43
JH7E-C P Litter leaf C:P 52.812 0.57 6.531 0.08 139.043 0.22
JHYE MNP Litter leaf NP 25.712 0.63 55.143 <0.05 28.177 0.54

W P <0.05F/RBEMK; P<0.01RR-HEZEMHIC. FIF. Notes: P <0.05 indicates significant correlation; P < 0.01 indicates extremely significant

correlation. The same below.
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Fig. 4 Leaf N and P resorption rates under different stand densities
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Tab. 6 Correlations between N, P resorption rates and C:N:P stoichiometric characteristics

of fresh leaves and litter leaves

&S fif M- Fresh leaf A& M Litter leaf
Resorption rate C:N c:p N:P C:N C:p N:P
NRE 0322 0.528 ~0.698* 0.118 ~0.453* ~0.883*
PRE 0211 0.601 0276 0.524 ~0.322 ~0.649%
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