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Effect of nitrogen and phosphorus fertilization on leaf N and P stoichiometric
characteristics of Machilus pauhoi seedlings”

LI Man"?, JIN Bingjie"*, ZHONG Quanlin"**, MA Yuzhu"?, LU Hongdian"?, GUO Binggiao"’,

ZHENG Yuan"* & CHENG Dongliang"*>*"
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*Fujian Provincial Key Laboratory of Plant Ecophysiology (Fujian Normal University), Fuzhou 350007, China

Absima For a comprehensive understanding of the nutrient conservation mechanism of Machilus pauhoi in the subtropical
zone, we need to know the response of leaf nutrient contents to fertilizers. This paper aimed to study the effect of nitrogen and
phosphorus fertilization on leaf N and P stoichiometric characteristics of M. pauhoi seedlings. A microcosm experiment with
N and P fertilization was designed to observe the dynamic change of leaf N, P content and their correlation with soil nutrients.
The treatments included 5 levels of N addition of 0, 2, 4, 8, 16 times of initial soil, respectively, as control (CK), N1, N2, N3,
and N4; P addition of the same gradients as CK, P1, P2, P3, and P4; we did three replicates for each treatment. The result
showed a range of 14.63-14.63 mg/g for leaf N, 0.64-1.84 mg/g for P content and 10.04-23.21 for the N:P ratio of M. pauhoi
seedlings. By N fertilization, a low—high—low pattern was observed in the leaf N content and N:P ratio, but an opposite pattern
in the leaf P content; by P fertilization, the leaf P content first decreased then increased with the season. N or P fertilization
significantly increased the leaf and soil N or P content respectively, and both significantly affected the soil pH (P < 0.05), the
leaf N,P content and soil nutrient relationship. N addition improved the stoichiometric ratio, while P addition reduced it (P < 0.05).

The results indicated that the N and P content in soil would affect the leaf N and P content of Machilus pauhoi seedings.
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Fig. 1 Seasonal fluctuation of leaf N, P contents and N:P ratio in Machilus pauhoi seedlings.
#1 REIN, PRMLEFLERMHAN, PEE (wmgg',N=3)
Table 1 Leaf and soil N and P contents after long-term soil N and P addition (w/mg g", N=3)
b TN THEPE & T HEN:P RN P i NP
Treatment Soil N content Soil P content Soil N:P ratio Leaf N content Leaf P content Leaf N:P ratio
CK 0.7+0.11a 0.53 +0.29a 1.31 £0la 16.75+0.97a 0.86+0.07b 20.08 £ 0.7ab
N, 0.99 +0.51a 0.69 + 0.29a 1.44 +0.47a 17.80 £ 2.0a 0.89 +0.18b 16.99 +0.99b
N, 1.07 £ 0.41a 0.73+£0.27a 1.68 = 1.08a 19.19 + 1.65a 0.98 +0.22b 17.20 + 1.93b
N, 1.22+£0.45a 0.73 £0.24a 191 + 1.24a 19.88 £ 1.69ab 0.99 +0.30b 16.94 + 1.18b
N, 1.49 + 0.26b 0.76 + 0.14a 1.96 +0.21a 23.30+£3.27b 0.99 +0.24b 20.80 +3.17a
P, 0.68 +0.14a 0.71 + 0.23ab 1.01 £0.22b 18.54 + 1.41a 1.11 £ 0.08ab 16.93 +0.22¢
P, 0.48 +0.07bc 0.65 + 0.17ab 0.75 £ 0.09¢ 1793 £2.11a 1.18 £ 0.10ab 15.57 £ 0.36¢
P, 0.37 +£0.02b 0.86 + 0.16bc 0.44+0.1d 16.54 + 1.32a 1.29 + 0.14ac 13.31+£0.49d
P, 0.58 + 0.16ac 1.11 £0.20¢ 0.52 +0.06d 16.19 + 1.15a 1.50 + 0.30cd 11.09 £ 1.35¢

AN TR IR — I Ak i ST R[] ek B2 =2 0] 22 S 123 (P < 0.05) .

Lowercase letters indicate significant differences between treatments in the same measurement period (P < 0.05).
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WEBI7R, NP, RN i F NPy 2
IEAEDE (P <0.05), HHENTE Gl HENPTE jifi NAL 3 F 2 5
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Fig. 2 The soil pH variation with N or P addition.
R3 N, PAETLESAUEHBIHAN, PUFITEFMEXR
Table 3 Relationship of N, P stoichiometry of soil and Machilus pauhoi leaves with N and P treatments
Ak ¥R SRy AN Lag s iy iAN:P
Treatment leaf nutrients content Leaf N content Leaf N content Leaf N content
NAb # + 3N Soil N content 0.2564** -0.1365 0.2065*
N treatment + 1P+ Soil P content 0.0099 0.5285% 0.0937
+4EN:P Soil N:P ratio 0.2033* 0.3486* 0.1251
Pib B + 3N Soil N content 0.0929 0.0533 0.058
P treatment + 1P+ Soil P content -0.0402 0.4019%* —0.4226%*
+3EN:P Soil N:P ratio 0.0827 —0.2454* 0.3267*

** P <0.01; * P<0.05.
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Fig. 3 N, P contents, the N:P ratio, and their relations in the soil and leaves of Machilus pauhoi..
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