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C. N and P Stoichiometry of Soil and Plant in Different Forest

Successional Stages in Island
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Abstract: This study uses an approach of space sequence instead of temporal sequence, we measured C, N
and P contents and C ¢ N, C: P, N : P ratios of the leaves of dominant species and soil in four forests, in
Pingtan Island, eastern of Fujian Province, China: shrub-grassland, coniferous forest, coniferous and
broad-leaved mixed wood and broad-leaved forest. The aim was to analyse the summary of changes in C, N
and P stoichiometry of plant and soil in different forest successions, and explored the relationship between
plant and soil of nutrition in Pingtan Island. The results showed that: (1) because the sources of C, N and
P in soil was differential, the soil organic carbon (SOC) and total nitrogen content (STN) increased with
succession. The soil total phosphorus (STP) content decreased initially, and then increased. Soil C: N ra-
tio gradually increased with succession, Soil C ¢ P and N : P ratios increased initially, and then decreased.

(2) With progress in succession, plant leaf carbon (LLC) content increased initially, and then decreased;
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Leaf nitrogen (LN) content and phosphorus (LP) content decreased initially, and then increased, which

reflected that plants adopted different ecological adaptability in each successional stage. Leaf C ¢ N and C

¢ P ratios increased initially, and then decreased; Leaf N : P ratio gradually increased with succession.

(3) The correlation analysis showed that was a significant positive correlation between soil SOC and STN,

which means a strong coupling relationship between soil C and N. A significant positive correlation was

observed between plant LN and LP which together reflected the photosynthesis of plants. LP content was

significantly and positively correlated with STP, and the N : P ratio of leaves was greater than 16 in each

successional stage. These results indicated that the growth of plants was mainly restricted by soil P in

Pingtan Island.
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Table 1 Dominant species of forests at different successional stages in Pingtan island

78 B¢ 9 Bt Successional stage

i #Fp Dominant species

ETRe A 1R] CRE9%O
No. Time (community)
5 AFE (HE LA AR BT U ES I I S B b R
1 5-year-old Urena procumbens . Elaeagnus pungens ., Murraya exotica » Rubus hirsutus, Melastoma candidum .

(Shrub-grassland)

15 4 CEF IO
15-year-old
(Coniferous forest)

Miscanthus floridulus , Axonopus compressus, Panicum repens

A B B FERAL HFHA AEF T RBLE R BT R S

Eurya emarginata ,» Litsea rotundifolia , Urena procumbens ., Melastoma candidum , Gardenia jas-
minoides, Cyrtococcum patens, Dianella ensi folia » Miscanthus floridulus s Lygodium japonicum ,
Paspalum thunbergii , Smilax china

TEAS HF R RN LB VA TR MY RRR B R B AR T LT L L A | BR D AR L

25 4F CiF i IR 2 M)
il 25-year-old
(Mixed wood)

FOmH AT O RR AR ERE

Eurya emarginata , Litsea rotundi folia , Pinus thunbergii, Acacia confusa, Pinuselliottii , Casua-
rina equiseti folia s+ Smilax china, Dodonaea viscosa, Psychotria rubra, Zanthoxylum nitidum ,
Melastoma candidum , Ardisia crenata , Elaeagnus pungens, Dicranopteris dichotoma s Miscanthus

floridulus, Cyrtococcum patens, Passiflora gracilis

SR RE PR ARG IR IR AR L B TS AR RS U A VBRED AR O G VD LR 3 ORI A VY

35 4E ) O RE G
I\ 35-year-old
(Broadleaf forest)

patens s Smilax china

Litsea rotundi folia » Chukrasia tabularis, Celtis sinensis, Eurya emarginata » Syzygium buxi foli-
um , Acacia confusa ., Casuarina equisetifolia, Murraya exotica, Ardisia crenata, Lygodium ja-
ponicum , Dicranopteris dichotoma . Liriope graminifolia, Miscanthus floridulus, Cyrtococcum
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Fig. 1 Characteristics of soil nutrient changes at different successional stages in Pingtan island
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Fig. 2 Characteristics of leaf nutrient and stoichiometric ratio at different successional stages in Pingtan island
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Table 2 Correlations between C, N, P and ecological stoichiometry of soil at different

successional stages in Pingtan island

$547 Index LR 4w TR L AR L H AL
STN STP SC: N SC: P SN: P
A HLT SOC 0.565 0.069 0.965" 0.729% —0. 241
+ 4% STN 1. 000 —0.283 0. 364 0.723%* 0.453
+ 4B STP 1.000 0.146 —0.560" —0.756"
+HERR AL SC = N 1. 000 0.683" —0.372
T HERRBE L SC = P 1. 000 0.327

* x P<C0.01,

* P<C0.05
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Table 3 Correlations of C, N, P ecological stoichiometry both of soil and plant at different
successional stages in Pingtan island
+ 3¢ Soil ¥ A Plant leaf
bzt
Index A LIk ot LTk [iE4:4 EUWE FUk H £ W [iE:4:4 W HE R H
SOC STN STP SC: N SC: P SN : P LN LP LC: N LC: P LN: P
M H ik LC 0.338 0. 315 —0.559" 0. 362 0.634"° 0. 300 0.083 —0.032 0.193" 0.261"" 0.117
M A% LN 0. 046 0.134 0. 388 0.091 —0.319 —0. 230 1. 000 0.395"° —0.860"" —0.353"" 0.338""
M LP —0.309 —0.709"" 0.568"  —0.215 —0.617" —0.593" 0.395"" 1. 000 —0.370"" —0.794"" —0.540""
MERE L LC: N 0.124  —0.006  —0.483 0.129 0.519 0.255  —0.860°"  —0.370"" 1.000 0.445" " —0.292""
Mtk LC: P 0.176 0.636" —0.635 0.053 0.553"7 0.694"° —0.353" —0.794" " 0.445" " 1. 000 0.659"°
M &tk LN : P 0. 180 0.652" " —0.298 0.076 0.299 0.471 0.338"" —0.540" " —0.292"" 0.659"" 1. 000

* % P<C0.01, % P<C0.05
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