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Abstract: [ Objective | This study measured the nutrients stoichiometric characteristics between plants
and soil at different succession stages,and analyzed the correlation between plant—soil nutrients stoichiometric,
thus providing a theoretical basis for revealing the survival strategies of plants in community succession.
[ Method | The spatio—temporal substitution method was used to determine the C,N and P contents of stem and
soil of Pinus massoniana community, Populus pseudoacacia community, and Castanopsis hystrix community at
different development stages (early, peak and late stage)in the Guanshan Nature Reserve of Jiangxi Province.
[Result] (1) The soil C,N and P contents of three forest increased from early to late stage ,among which the soil
C, N and P contents for P. massoniana forest increased by 5.5 times, 6.1 times and 0.04 times, those of P.
pseudoacacia forest increased by 0.45 times, 0.38 times and 0.21 times, and those of C. hystrix the forest
increased by 0.26 times, 0.55 times and 0.34 times, respectively.(2) From the early to late stage of community,
the stem C,C:N and C: P of P. massoniana were increased by 7.1%, 164% and 200% , respectively, while its
stem N and P contents were decreased by 58.9% and 70.0% , respectively.The stem C, N and P contents as well
as their stoichiometric ratio of P. pseudoacacia fluctuated slightly. The stem C and N contents of C. hystrix
changed little, and its stem P content was decreased by 25%. (3) The N, P and N: P content of stem were
significantly different among different species at the same development stage.The total N, P and N: P of C. hystri
were the highest in the early and peak stages , followed by P. Pseudopoplar and P. massoniana.At the same time,
the soil C, N and P of C. hystri forest was significantly higher than those of P. Pseudopoplar forest and P.
massoniana forest. (4) There was a significantly positive correlation between the stem C content of P.
massoniana and soil C, N, C:P,and N: P, and a significantly negative correlation between the stem N, P and
soil C, N, C: P, and N: P; while the correlation between the stem and soil C, N, and P stoichiometric
characteristics for P. pseudoalder and C. hystrix forest was weak.[ Conclusion | The requirements of N and P of
tolerant P. massoniana species were lower than those of the competing species C. hystri. P. massoniana can
adapt to the poor soil in the early succession stage, and significantly increase the nutrient content of soil C, N
and P to create good soil conditions for late successional tree species with high N and P requirements.
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Tab.1 Basic overview of the sample site

. TR B . AR /% W p IYEREEL
e TR ) g WOV W PRSI

Successional . Canopy Height (% +hm™) pH

Sample plot Gradient  Aspect . DBH . .
stage density of tree Stand density

LLBAAK Pinus massoniana LN ] 22 [lits] 0.5 6+0.3 6+2.1 324 4.6
L EWAK Pinus massoniana A 18 [iiE|e 0.8 11+1.8 18+3.8 437 4.5
LMK Pinus massoniana A 38 %4k 0.75 13+0.9 23+4.9 655 4.2
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IR Alniphyllum fortunei iy 30 psld 0.60 18+1.3  18+4.3 826 4.7
R Castanopsis tibetana L 21 i |4 0.90 8+0.8 7+2.3 750 4.3

FHREMK Castanopsis tibetana ol 26 [lic ] 0.85 14+1.9 15+4.6 955 4.5
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Different lowercase letters indicate significant differences in total C, total N, total P, and their stoichiometry at different devel-
opmental stages of the same species, while different uppercase letters indicate significant differences in total C, total N, total P,
and their stoichiometry at different stem stages of the same species, with P<0.05.P stands for plant, S stands for soil, SOC stands
for organic carbon, TN stands for total nitrogen, TP stands for total phosphorus.
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Fig.1 The content of C,N,and P and their stoichiometric characteristics in the soil of three forest (mean+SE,n=3)



2 R SO AT ZRARIHRS P AL H R 25T — R AU A AL ) AR AL RRAE - 405 -

FEAI B I 5.3 A5 A 5.9 4% SR AR 1 C PRI N = PAE R G R =7 0.14 51 0.20 fiF o SRS ARk £
HEC:N . C:PHIN: PASEIHE /N, 3k F 0 T R AA AR 14 C N AR AR T P o 38 T LR ARk 22, 4%
C.N.PAfEFN .

TER NSNS AR LA DL C 2 N 2 P S T 5 AR SR AR Qs s pk B0 158 ¢ N Al
P& o 2 S RN 6.2 4% (6.9 f5 I 1.5 A% BRI 1445 1358 1.07f5. HHEC:NFHIZER
WX RN T AR =, B RS MR IR A AR 224 5 I B B 1) S R AA AR 3 C - PRI N - P S (IR T 0L
W MRRIE RS AR , Bl 2 P E & 8 S S 1 0, B A 5 2 3 T AU A MR A
22 FAREEZBERPAMAZET CN.PRESUFEITETLIHE

SR 3R ZE T2 C NFP & RAEANF LT WEARAR . SRS C& AR R 2 -
TFHEH M4 N 2P a2 TR, 4 C &l R0 503 gkeg I THEIR IR 539 o/kg, 2N
9 0.95 o/kg FRE AR 0.39 o/kg, FRET 58.9%, 4 P& & W 0.10 g/kg F %4 0.03 g/ke,
TRET 70%. W4 C N2 P& w2 R AR LB/, 4 C &k 473~496 g/kg, & N 5 @A
T 0.89~0.96 g/kg, 4= P 4 0.08~0.10 g/kg. #4454 C FI4 N & A8 (b5 /N (H 4 P& i W 2 T
T 25%.

Z NAP AL, B AR ZE T C:NC: P g SR B2 5 B 2 W BRI, CN AT C =P L Ay
BN T 1.64 451 2.04% , 10 N: PAEALARIA 5, Fr 55 0.24%5 . BUARSAEY C:N, C: P HIN: P1ESS By Be A A iR
BIAK . BFEZET CoNAREAS K, 1M C: P AT N: P R BR I 43 50 85 0.22 5 F10.39 F%5 . DL E 455113
U5 AN LA AN S 25 T35 0 & i AN i LU B G BEE & B S IR TR AR fL e

Fioh Rl — & B BB AR R Z 251 C N P IR 22 AR . 78 RIHAUSI 3 MR =T C &
HESAUE 2N 2PN PRI T SRR AIIRA, M C:NFC:P2AR L, 285 D
ELTH RIS

800 ¢ 47 mm e . 0.20 ¢
- S5, mE "
2 2 600 | N CRER & 015k, Aa Aa
o & AcAPR? Agy A Ba i & Aa o 2 Aa Ab
= © Bb =g A t’,g
m}mﬂg:too— EEHE 2k a 08 S 010t Aa
41 2 10 2 Ba Ba S
O Z - Bara <ﬂ-< g Bb
& 8 L Eg L I EZ L Bb
~ = 200 51 Chbap T Y2 005
A~ ~ J T ~ 3
[
0 L L L 0 L L L 000 L L L
SREMA Rk sk SREMA Rk sk SREMA Rk Bk
PMF AFF CTF PMF AFF CTF PMF AFF CTF
4000 o 40000 o 40
.- s
2 E :
£ 3000 2 30000 - 2 30t Aa
g = 8
Z & A~ 8 Aa s Aa
& & 2000 O 220000 - Ab o & 20p g Aaopy
=t T2 = Ba
~ e Ag, A e Ba Aa
4 Ba g Ba AaBa 5
£ 1000 £ 10000 |- Ac Aa & 10t
S =
0 1 i—ﬁ O 0 1 1 1 Z 0 1 1 1
SREMA Rk sk SREMA Rk Bk SREMA Rk sk
PMF AFF CTF PMF AFF CTF PMF AFF CTF

ARNE FRFORIE R — YRR R A4S C 2N 2P LIt R Y 25 5 3%, AR KRS FBRR AR —
RENPARYFET 2 C AN 2P RHAEI R 257 8.3, P<0.05, PR plant4i 5, S—4 T3 soil 45, SOC
HENLCHEE TN R NGES TP N PYLE

Different lowercase letters indicate significant differences in total C, total N, total P, and their stoichiometry at different devel-
opmental stages of the same species, while different uppercase letters indicate significant differences in total C, total N, total P,
and their stoichiometry at different stem stages of the same species, with P<0.05.P — stands for plant, S — stands for soil, SOC
stands for organic carbon, TN stands for total nitrogen, TP stands for total phosphorus.
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Fig.2 The Content and stoichiometric characteristics of C,N,and P in the stem of three tree species(Mean+SE,n=3)
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Fig3 Principal component analysis of C,N, P content and stoichiometric ratio in the stem and soil of three tree species
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