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Stoichiometry of Carbon, Nitrogen, and Phosphorus of Subalpine
Coniferous Forests on the Eastern Edge of Qinghai-Tibet Plateau
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Forest Ecosystem Research Station, Wudu, Gansu 746000, China)

Abstract: To further understand the ecological stoichiometric characteristics of coniferous forest ecosystem
plants and soli carbon, nitrogen, phosphorus and their internal relationships, we selected Pinus tabulifor-
mis, Picea asperata, Abies faxoniana coniferous forest in subalpine areas on the eastern edge of Qinghai-
Tibet plateau. We analyzed the carbon, nitrogen, phosphorus stoichiometric characteristics in needle, shrub,
herb leaf and soil in each coniferous forest. The results indicated that: (1) C, N contents followed herb
leaf > needle leaf > shrub leaf > soil. C: N, C: P and N : P were the highest in shrub leaf, followed by

needle and herb leaf, and the lowest in soil. There was a significantly positive correlation between the con-
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tent of N and P in coniferous forest, the content of C was negatively correlated with the contents of N and
P. And C content between needle and shrub leaf, N, P content, C : N, C : P in leaves also showed a sig-
nificantly positive correlation. There was a significantly negative correlation between needle leaf and soil
P, N : P, shrub leaf and soil P, herb leaf and soil N : P. (2) Our results demonstrated that the contents
of C, N and P in the subalpine coniferous forest ecosystem were ranked in the order of P. asperata forest
> A. faxoniana forest > P. tabuli formis forest. (3) The contents of C, N and P of different compo-
nents were followed the order of herb leal > needle leaf > shrub leaf. C: N and C : P all showed P.
tabuli formis forest > A. faxoniana forest > P. asperata forest, and C : N and C ¢ P showed shrub leaf
> needle leaf > herb leaf. Plant growth is limited by N, and mineralization of soil organic matter was
slow. Therefore, in the process of coniferous forest protection and management, we suggested to increase

the protection of undergrowth and improve soil fertility, so as to maintain the long-term productivity of forests.
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Table 1 Basic characteristics of the different coniferous forests
H bk 2 761 -1 g A IR IS P i TEARAC R By FA AR Wy
RS M Mean t C R sentati R sentati
Coniferous forest type ean ean tree ‘rown epresentative epresentative
DBH/cm height/cm density shrub species herb species
PRZE3E Polygonum vivi parum
MBI Galium paradoxum
22 Lonicera japonica JEMNE Thalictrum cultratum
1
PAREY VN 24.6 18.5 0.7 B Rosa omeiensis B WK Dryopteris toyamae
Abies faxoniana
ZXBET Ribes stenocar pum &) BAR Fragaria orientalis
¥k Cystopteris fragilis
W B Parasenecio forrestii
WK Urtica fissa
Wk Cystopteris fragilis
1 F N %&E Rubus amabilis 8 E WK Dryopteris toyamae
nIHk 19.3 19.1 0.8
Picea sperata ZBET Ribes stenocarpum KR Fragaria orientalis
INEE Berberis aggregata R 1 Pyrola calliantha
B H X Parasenecio forrestii
L EEER A Circaea alpina
KM Cotoneaster acutifolius KT Fragaria orientalis
Il
iR VAV 18. 6 12. 6 0.7 M Rosa omeiensis ARIEAE Anemone cathayensis

Pinus tabuliformis

BAE Maddenia hypoleuca

% W B Parasenecio forrestii

e .. L
KL Artemisia hedinii
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Fig. 2 The stoichiometry characteristics of needle, shrub

and herb leaves in different coniferous forests

K2 AESHHEKTO~10cm TEGHNK®R.SH . 2HAE

Table 2 Soil organic carbon. total N and total P in 0—10 cm layer under different coniferous forests

RIS Coniferous forest type OC/(g/kg) TN/ (g/kg) TP/(g/kg)
1 64.33%1.94a 1.7140. 05a 1.1940. 11a
II 40.85+0.50b 1.7540. 05a 0.86=+0.03b
Il 43.3841.10c 1.5440. 15a 0.93+0. 02¢

W R FIARF 7B R 7R FE 0. 05 K P25 B3E, TH

Note: Different letters in the same line represent significant differences at 0. 05 level, the same as below
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Table 3 Ratios of C: N, C: P and N : P in 0—10 cm layer under different coniferous forests
£ AR 2E A Coniferous forest type C: N C: P N:P
1 37.6342. 26a 54,564 4. 28a 1.4640. 15a
il 23.437+0.73b 47.4440.95b 2.0340.08b
Il 28. 4542, 20¢ 46.55+1.42b 1.6540. 16¢
T4 HOHGEH . EMHFMLIECNPEEREAEITENHEXE
Table 4 Correlations of needle, shrub, herb leaves and soil C, N, P stoichiometry
coéﬂpﬁem il ¢ N P C:N c:p
C 1
N —0.634" " 1
- P —0.522" 0.892"" 1
Needle leaf-Needle leaf C:N 0,781 " —0.951" " —0.830" " 1
C:P 0.627" " —0.874"" —0.943"" 0.459 1
N: P 0.192 —0.517" —0.825" " 0.110 0.795""
1
N —0.182"" 1
— —0.257 0.879"" 1
Shrub leaf-Shrub leaf C:N 0.253 0982 —0.873" " 1
C:P 0. 366 —0.860" " —0.984"" 0.872"" 1
N:P 0.169 0.299 0.181 —0.299 0.199
C 1
N 0. 336 1
I 0.233 0.733"" 1
Herb leaf-Herb leaf C:N —0.078 0,951 " —0.636" " 1
C:P —0.450 —0.919" " —0.781"" 0.811" 1
N:P —0.549 —0.736" " —0.748" " 0.557" 0.934" "
EF -t Needle leaf-Shrub leaf 0.482" 0.854" " 0.767" " 0.674" " 0.651"° " —0.162
EFnt-#nf Needle leaf-Herb leaf —0. 465 0.850" " 0.525" 0.669" " 0.653" " 0.430
£ -4 3¢ Needle leaf-soil 0.397 0.333 —0.533" 0. 465 0. 002 —0.597""
HEM-E 1 Shrub leaf-Herb leaf —0.098 0.811° " 0.749" " 0.662" " 0.825" " —0.076
WE M-+ 3 Shrub leaf-soil 0.184 0.419 —0.714"" 0.417 —0.061 0.153
-+ 38 Herb leaf-soil —0. 201 0. 240 —0.469 0. 268 0.163 —0.736" "

e ox TR B FEMSC(P<T0.05), * » FRM B FHK(P<<0.0D)

Note: * indicates significant correlation (P<Z0.05), * * indicate extremely significant correlation (P<C0.01)

C:NHHAHMC: PEMBEFTEMELR., 4
M EMEC: P HHASKN N PEKEEEM
KRR, FrorMyE C T EERFEMKP <
0.05) . N&FHEH . P&HE.C: N.C: P EWEFHIEH
K(P <<0.01), FFH-FIF M P & 5 035 EAHC
(P <<0.05),N % .C: N,C: P EWEFEME

(P <C0.0D), #ERFEM N & P &F&.C: N,
C:PEMEFEMELP <0.01), & nF1t
TP SHERFNHE(P<<0.05,N: P 2R B F
FAHSE (P <<0.01), JERFHI L8 TP & i ik %
TAHSE (P <<0.01), BR-FI LN : P 2K B E R
(P <<0.01), HABA 2 E K C.NP fb2#it
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