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Soil Nutrients and Ecological Stoichiometry Characteristics after

Phyllostachys edulis Expansion to Cunninghamia lanceolata Forest

FAN Shaohui, SHEN Jingxin, LIU Guanglu® , FENG Yun, LIU Xizhen, CAI Chunju

(Key Laboratory for Bamboo and Rattan, International Center for Bamboo and Rattan, Beijing 100102, China)

Abstract. In this study, taking the interface of moso bamboo (Phyllostachys edulis )-Chinese fir (Cun-
ninghamia lanceolata) forest as the research object, we compared and analyzed contents and correlations of soil
organic carbon (SOC), total nitrogen (N), total phosphorus(P), alkali-hydrolyzed nitrogen(H-N) and a-
vailable phosphorus(A-P) at different expansive stages to reveal the effects of moso bamboo expansions on
soil nutrients and stoichiometric characteristics, and to provide basis for rational regulation and ecological
management of moso bamboo forest. The study shows: (1) for moso bamboo to Chinese fir, with the in-
crease of moso bamboo proportion, the content of SOC increased first and then decreased, and the coeffi-

cient of variation of SOC increased gradually with the deepening of soil layer; the content of N increased
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first and then decreased, and the final stage of expansion is higher than the initial stage of expansion; The
contents of P, H-N and A-P showed wave-like change trend with the expansion of moso bamboo. The con-
tents of P, H-N and A-P in different expansion stages reached significant levels. The contents of P and A-
P in final expansion stage were lower than that in initial expansion stage, and the content of H-N was
higher than that in initial expansion stage. (2) During the expansion of moso bamboo to Chinese fir, C : N
showed an upward trend with the expansion of moso bamboo, and the difference between different expan-
sion stages reached a significant level; N : P showed an upward trend with the expansion of moso bamboo.
The difference of N ¢ P in 0—20 cm soil layers reached a significant level, while that in 20— 30 cm soil did
not reach a significant level. H-N ¢ A-P increased first and then decreased with the expansion of moso
bamboo, and the difference between different expansion stages reached a significant level, and the final ex-
pansion stage was smaller than the initial expansion stage. (3) SOC, N, Pand C: N, N: P, H-N : A-P
are significantly correlated, and the correlation coefficient reaches a significant level. Among them, SOC
and N are negatively correlated with H-N ¢ A-P, P is negatively correlated with N ¢ P and H-N : A-P.
This reflects that with the expansion of bamboo, soil N and P elements were more scarce. It is suggested

that N and P elements be supplemented in time to promote the stable and healthy development of community.
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Table 1 Basic characteristics of the transects

W Density/(trees » ha 1)

-4 g 4% Mean DBH/cm

FE G 5 R I 1] e
Transect No. Elevation/m Aspect Slope/° BT A BAT A
Moso bamboo Chinese fir Moso bamboo Chinese fir
#4F 1 Transect No. 1 524 Pi g SW 20 900 700 11. 89 14. 65
FEHF 2 Transect No. 2 506 Virg SW 15 960 620 10. 70 15. 21
FEHF 3 Transect No. 3 610 Pirg SW 25 1100 597 10. 20 16. 85
pondias axillaries ), ¥ % Mk ( Liriodendron AR I (B,

chinense) KA (Schima superba) ZERFr ., - 1R
M BT S 15 A2 AR R IE B 42 APk
MR 2y 40 A For B A G W D iR B (Schima su-
perba) % FF MR FR
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Fig. 1 Changes of soil organic carbon (SOC) content
during the expansion from moso bamboo forests

to Chinese fir forests
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Fig. 2 Changes of total nitrogen (N), total phosphorus (P), alkali-hydrolyzable nitrogen (H-N) and available

phosphorus (A-P) contents of soil during the expansion from moso bamboo forests to Chinese fir forests
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Fig. 3 Changes of stoichiometric ratios during the

expansion from moso bamboo forests to Chinese fir forests
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Vi S5 R LA KA W) 22 REREDS S R A VR W 0 ik
JEE DA R AR A P R AT e A B & s A BL B L 2R
BB R AS MR AR R A —E AL . SR Y
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Table 2 Correlations between soil nutrients and ecological stoichiometric ratios

F8#5 Index C N P H-N A-P C:N N:P
N 0.964 0™~
P 0.630 0" " 0.634 0"~
H-N 0.839 0™~ 0.893 0** 0.586 0**
A-P 0.786 0 * 0.778 0* * 0.650 0"~ 0.668 0" *
C:* N 0.491 0" 0.273 0" 0.273 0" 0.250 0" * 0.386 0"~
N:P 0.416 0~ * 0.437 0" * —0.159 0~ 0.381 0" 0.285 0" 0.097 0
H-N: A-P —0.236 0"~ —0.193 0" * —0.3000"" —0.040 0 —0.619 0"~ —0.264 0" " —0.045 0

o Mlx % AR R 0.05(P<C0. 05)F1 0. 01 7K (P<C0. 01) 5 3% M AH &

Note: * showed significant correlation at 0. 05 level (P<C0.05); * * showed significant correlation at 0. 01 level (P<C0.01)
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