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Abstract; Global climate change has altered the physiological status of plants in terrestrial ecosystems, causing significant
changes in nitrogen ( N) and phosphorus ( P) metabolisms in plants. The objective was to investigate the responses of N and

P metabolisms in a typical subtropical tree, Cunninghamia lanceolata, to simulated warming and drought. The experiment
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was completely randomized and fully crossed factorial design with five replicates. The treatments were control ( CK) , soil
warming (+5°C, W), precipitation exclusion ( =50%, Pe), and interactions of warming and precipitation exclusion
(WP ). Leaves at difference ages, including senesced-leaf, were collected to determine ecological stoichiometric
characteristics and nutrients resorption efficiency. The W and Pe had no effects on N concentration and C/N ratio in the
senesced-leaves. However, the Pe increased P concentration by 23.32% but reduced C/P ratio by 18.57% in the senesced-
leaves (P<0.05). In the biennial leaves, N concentration in W and WP treatments were different ( P<0.05) from the
control. The N concentration in the three- and four-year-old leaves in the Pe treatment increased by 18.15 % and 25.33%,
respectively (P<0.01) when compared to that of the control. No difference was found in N resorption efficiency ( NRE)
between the treatments and years. However, P resorption efficiency ( PRE) decreased with increasing leaf age in all
treatments, except for the Pe. The treatment of W, Pe, and WP improved the fitting relationship between N concentration
and NRE, and it was significant in the W and WP treatments ( P<0.05). However, the fitting relationship between P
concentration and PRE was lower in the W, Pe, and WP treatments ( P<0.05) than in the control with highest negative
effect found in the Pe treatment. In subtropical regions, the growth of C. lanceolata is significantly limited by P. Soil
temperature and water content are both important factors regulating P metabolism in leaves, while leaf N is more sensitive to

changes in soil water and water deficits can increase its concentration, especially affecting mature leaves.

Key Words: soil warming; precipitation exclusion; Cunninghamia lanceolata; ecological stoichiometry; nitrogen and

phosphorus resorption efficiency
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Table 1 Soil physical and chemical properties under different treatments( mean+SE, n=5)
Sk W’fﬁ‘ﬁﬁmﬁ?ﬁ Wﬁf‘ﬁﬁﬂfﬁ ﬁ’?ﬂl@% ﬁﬂtﬁ%‘q‘é %ﬂ’é"fi ﬁﬁ{tf&
QbR Moisture pH {H Dissolved Dissolved Available Organic Nitrate Ammonium
Treatment content/% pH value organic carbon/ organic nitrogen/  phosphorous/ phosphorus/ nitrogen/ nitrogen/
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK 24+1.22a 4.31+0.15ab  12.54+2.41ab 0.97+0.11b 1.29+0.13¢ 105.50+6.16a 5.05+0.89a 1.52+0.17b
W 24+1.58a 4.27+0.09b 15.18+3.69a 2.22+0.50a 1.75£0.30a 95.50+6.82b 3.69+0.89b 1.13+£0.30b
Pe 20+1.58b 4.41+0.07a 9.59+1.20¢ 0.86+0.17b 1.35+0.25bc 97.25+4.76b 1.20+0.14¢ 2.11+0.25a
wPp 21+3.11b 4.40+0.05a 13.25+2.64ab 1.03+0.24b 1.69+0.32ab 86.90+5.27¢ 1.99+0.75¢ 2.04+0.75a

CK : X} Control ; W ; i Waming;Pe;Fﬁ@Fﬁéﬂﬁ Precipitation exclusion; WP L T i S [ TR Warming and precipitation exclusion interaction, |

[RIA R /NG P RE 3R AL BRI 22 57 3% (P<0.05)
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It 0.149 mm 9T, HFME C NP B,

I 5 B R AL R — i S T T A TR AR T, SR BB FH i 220 8l /3 AT A ( Skalar San++, faf 2%) W5 ; i R filk &
JUER W R R U R M1 ( Elemental Analyzer Vario ELI-II, 8 [E ) € ,
1.4 Bt 500E

NP R T A 2 R

NuRE = Nugreen-Nusenesced % 100%

Nugreen
{1 NuRE /R F2 IR, N, FR BT IR0V B Nu,,,.... 35785 T 95 3% 03 B2 (NRE 7R N IR,
PRE /R P ISR |
2 Origin 9.0 SE AT, 2K SPSS 22.0 #A X B s AT 51T o3 W , SR 2% A8 BAE HT Y SR 28 7 2243 B
(two—way ANOVA) [L#ZAbFRIA] 22 5%
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Fig.1 Effects of simulated warming and precipitation exclusion on stoichiometric characteristics of litter C, N and P
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Fig.2 Effects of simulated warming and precipitation exclusion on C, N and P concentrations in leaves of different ages
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Fig.3 Effects of simulated warming and precipitation exclusion on the ratios of C, N and P in leaves of different ages
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Fig.4 Effects of simulated warming and precipitation exclusion on N and P resorption efficiency of leaves in different ages
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Fig.5 Fitting relationship between N concentrations and N resorption efficiency of leaves in four treatments
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