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Abstract: The main objective of this study is to understand the relationship of nutrient elements and stoichiometry
characteristics of carbon, nitrogen, and phosphorus in needle, herb, litter and soil of mature Chinese fir plantation
ecosystem. The study was conducted at Daqingshan forest farm, the contents of C, total N, and total P in needle, herb,
litter, and soil (10—100 cm soil layers) of Cunninghamia lanceolata (Lamb.) Hook. The mature plantation under five
different planting densities were measured. The C :N, C :P, and N :P ratios were estimated. The results indicated that C, N
and P contents followed the order of older needle > litter > soil. The rank of the C :N, C :P was litter > needle > herb >
soil, and the rank of the N :P was litter > herb > needles >soil. The ratio of N :P of needle was 16.69. The C :N radio of
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litter was significantly higher than the critical value of C : N released by N (30). There was a significantly negative
correlation between needle and herb N, C :N. The radios of N:P and C :P between needle and soil, as well as P content
and C :P between herb and litter showed a significantly positive correlation. It indicated that the C, N, and P in the Chinese
fir ecosystem were transformed and recycled among needle, herb, litter, and soil. We found that the growth of the Chinese
fir plantation in the south subtropical zone was limited by P. The decomposition of litter and mineralization of organic matter
were slow. The nutrient cycling ability was low. Therefore, it is necessary to protect undergrowth vegetation, apply fertilizer

appropriately , improve soil fertility, and maintain the long-term productivity of the Chinese fir plantation.

Key Words: Chinese fir; stoichiometric characteristic; plant; litter; soil; planting density

A A ET AR A W) R G RE TN 2 B AL T R P R A TSR - JR T ) - AR AR
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YRR o AP R NP R/INAT DL R 0 A 25 R G A 7= 1 BRI T R P, C N R C sP AT LA
AR ) A AR AN TR A R AR S Rt B S AT E 3T C N R P T 3R 22 8] Y L (E 48 7 A 4
I (81 FR 3 AR L] IR SR 3 O BIFERE 35 0 SR AN L 0 B 22 () iy ek RE R RE PP PR T

[l A2 o e R A A i IR A S R G SRR Y R B A S R 5 . BNy T
RIS R AP 5 W E R U | T2 SR PR [ BRARSE B AN [ 2 7 B B A [ 3 = B B Ay v e 7 )
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FRIOTFE . LAY A s 37 40 1 F2 R, H TR 03 I MR ARk A 2 R G A 7 I A AR R I3
i R SE i S VR T E I LA P 9 T8 208 35 0 T30 45 39177 BRI R A 1 o 2 AR 450 12 i
VRV I e RGURE GE TSR IR B A B RYE L R i R R R K AR SR O
SEBTURAYTE S, RAR T MR 14 A e R S5 R 7 A S T 52 0 1R 9 40 4 0 ik R R PR 28 R SR R 0106
SR P SCITRATE F A S SES 2 e AR IE R © N P R AL L0751
AR S HAREAE

KK ( Cunninghamia lanceolata (Lamb.) Hook. ) J&38 [E F J7 B ELEF if A B FR  HAG Az K BE B A4 i B
UGPSR s I R SR X A ) 7 | AR ) % B RS ) R B B B K R R A AR A A T RS
BERRW AR PTG Y TR O AR o S, HASARTE A TEE AR, (TR M RME I8 L3 7B 5 3
FEAR N TR S AE 1 A A 7= 7 TR 2 bR 88 A DAy R B B8 1) 5 PR R 7 338 R P bR 432 o 7 — o
JE bl DASGE ST e ARMAE S R GRS RE o P, AR SCRL Y SERE T ORTT Ll 37 AR A AR AR
R A HA TR G2 AR TR AR AR V&R IR C N P & i S A 2= e A T, e B AT
Z ISR IEFR AL 2T R R A BGRB8 7R A R B X A2 AR N TR S R ST 0 e R TR R iy
SO AR N TR AR 7 e e 2%

1 HESF®

11 AR5 XA

I XA T E AR R AR BEAMO IF T T REIZK N« 07 RHEBOCH) I B T3 i ARG PR A
FERRTE IR (106°43'E,22°06'N) |, #4K 500 m; HUf 5 MR 1L, B BF 25°—30° 5 J& Jb By 25 XU/ 1
DX, PR R T A ISR K e BRI AT, 10 A BIAE 3 H 123 ,4—9 H B Z 4518
SR 19.9°C AEFEK i 1400 mm, AFZ8 K 5 1200 mm, HIELURBAEAE R # 4RET HLLEh £, HRIEER
T 1 m, MR EZA KU ( Pavetta arenosa Lour.) M4 U ( Rhodomyrtus tomentosa ( Ait.) Hassk.) .46
¥4 ( Cibotium barometz (L.) J. Sm.) FIERZEER (Adiantum capillus-veneris L.) 5%,
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1.2 HEHbiE
ISR S BRI AR T 1982 4F 4R T 2 AR A 18 18, AL 46 5 oAl % B, 43 5110 1667 ,3333,5000
6667 .10000 Fk/hm*(HRATEEZ3 919 2 mx3 m 2 mx1.5 m .2 mx1 m.1 mx1.5 m.1 mx1 m,Z35iCH A B.C.D,
E). RHABHLXAHED), B A EE 3 I (A1,A2 A3;B1 B2 B3;C1.C2.C3;D1.D2.D3;E1 E2 E3) ik
15 AFEHE, BEAFEHBTE R 600 m® . ASIR)2E BEAZ AMR 3 BEACIRIL LR 1,
F1 DABERBHREMEARER

Table 1 Basic state of Chinese Fir plantations with different planting densities

MR

wEE L TR P, LHENTE o
X 2 By 1] Planting Rt Mean tree AN A Soil bulk T sz
. Mean DBH/ . Understory . Soil

Plots Aspect density/ height/ DTH/m . density/ . .

(b/bm?) cm o Biomass/ (/em) moisture/ %
(t/hm?) ’

A it 1 667 19.76+1.45 18.82+1.36 15.70+1.33 5.42+1.32 1.52+0.02 13.06+£2.12
B it 3333 17.26+0.30 18.08+0.93 15.09+0.77 7.53+3.51 1.54+0.02 13.19+1.83
C it 5 000 16.28+2.90 16.95+3.09 14.16+2.87 6.27+3.13 1.52+0.02 14.34+2.39
D it 6 667 17.61£2.20 18.93+1.83 16.01£1.45 4.51+1.57 1.55£0.02 14.58+1.91
E it 10 000 15.67+3.37 16.69+3.13 14.56+2.91 4.47+1.57 1.51+0.02 13.94£2.16

1.3 HEACRES I E

FERFAKS ROA FERE L, AR 357 B 428 A e 22 85 10 ARBREA , (RABDS B8 BT B & 1R &) J5 X H BORe
500 g M SCHE . AR FEHBN TR LIRE 3 2 mx 1 m B/NREDT W SERE T P BIE A B A A M B 3R DA
N 22 BTG TR B 45 4143 43 BITR 20 e BL 200 g—300 g RESL A M1 S286 %, B BT A AR ST MLAS B 75°C
MET 2 e S T C NP &, R EE R S IR 3 4> L35 w7 51 H 0—
10,10—20 ,20—30,30—40 ,40—50 . 50—60 ,60—70 ,70—80 ,.80—90 .90—100 cm + )2 +IEFE S, FE/MR A G
7SR E KT BE R SR AL S T R C NP S AR A LR FH R PR A IS 1A T
T, AR AELRE RIENAE , £ WER ] NaOH B8-S btttk e )
1.4 Bdsoatr

i 1 Excel 2013 1 SPSS 17.0 #EATEHRS T S o0 b, R HL 2 J7 2253471 (One-way ANOVA) FIZ H L1
B (LSD) #4722 5 W E WAL, >R H Pearson IR TAH M4,

2 EREH

21 EARANTHAESZRS C N P AMHFHE
211 B AR Y C N P & ERHE

M1 AT LUE RV B AR PR C N P SR A RE (P>0.05) 51 C N P &t
BIh 522.41—578.08 ,15.60—18.79 .0.96—1.08 g/kg, HAS C N P & 553514 426.40—451.83 ,14.33—18.06 ,
0.79—0.97 g/kg, &Y C N P &&5351% 493.47—520.43 . 8.82—9.89 ,0.42—0.48 g/kg, [f]— % FF A [A] 4
4y C NP Fr 2257 3% (P<0.05) , Hrp C S BB E T >TATEY > A, B .C D E B M N P etk
BRI S RS TR Y
21.2 13 C NP EEIHE

2 AT LIS B A % 0—10.80—90 em + 2 HIEA PR S B &S T D % B HEIN(P<
0.05) , A[F% R, Hop s + 2 HEA MRS B #E 2 5 (P>0.05) . A B.C.DFlE %EHZANTH 0—100
em HIEA DR S8 9h 5.88—24.89 5.10—23.90 ,5.79—22.52 5.59—21.56 F15.52—22.44 g/kg, |l 1 1%
TREE R INT R R, 25 LB R R ,0—30 om T3 LR 5 i Bl - HEURBE A 35 8 2 N % (P<0.05) , 7E
30 em DL R 12 FREAXTZENE 60 em—100 em AS[R] 1 J2 18], 586 PR & &0 B 3% 25 5% (P>0.05) .
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Fig.1 C,N,P contents of needle, herb and litter in different stand densities
A,1667 ¥k/hm?;B,3333 #/hm?;C,5000 #/hm?; D, 6667 ¥k/hm?; E, 10000 Fi/hm? ; B P4 b V- B8 £ hn il 2 s AR K S 8RR A R %
FEMI 225+ B2 (P < 0.05) s AF/ING FoR AR5 2 6] 22 5 .35 (P< 0.05)

MR 3 TR, 25 2 DI 2/ S R B I AR LB A BE R LR e A SRS T
HAb% R, A B.C.DHE ®EELANTHO0—100 cm +3ELR & 8554 0.51—1.51 ,0.49—1.38 ,0.50—
1.33.0.59—1.35 11 0.54—1.44 o/kg, Ffi HIEVRBE R IN, A & B Ok F 2 TR LESE, ZE s
R ,0—30 em 2 2R 5 G IR 38N 2 2 R B (P<0.05) ,30—60 cm Al 60—100 cm A[f] + )2
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] H LR G EH LR EZESR (P>0.05),

MFE 4 ATRIASH, HAPEE RS AR TR 0—100 em 5845 & 43 514 0.24—0.30 .0.23—0.29 .0.20—
0.25.0.23—0.28 1 0.20—0.26 ¢/kg, NAIBRE[E— T2, SR FRM A A BEEEHT B HE DHEST CE
BEE [ RE A i - SRR BRI R BE R, 2 WSS R [A]— % 2 ,0—10 em T2 T
SR ,A B .E % ,0—10 cm +)2 HIELBE S EE ST 30 em DU )2 (P<0.05) ,30—100 cm
T2 e RN, Z AR E (P>0.05)

X2 TRFEETEELEANKRISE/ (vke)

Table 2 Soil organic carbon in different layers under different stand densities

+J= WA E Planting density/ ( #£/hm?)

Soil layers/cm A(1667) B(3333) C(5000) D(6667) E(10000)
0—10 24.89+2.72Aa 23.90+2.85Aab 22.524+3.13Aab 21.56+3.03Ab 22.44+3.76Aab
10—20 17.39+2.73Ba 18.69+4.53Ba 16.87+4.42Ba 14.93+4.05Ba 16.26+2.23Ba
20—30 12.59+1.88Ca 12.85+3.15Ca 11.64+2.56Ca 12.25+3.94Ca 12.46+2.68Ca
30—40 10.42+1.31Da 9.92+1.70Da 10.84£2.59Ca 9.21+2.33Da 9.91+1.19Da
40—50 9.4421.99Da 8.39+1.06DEa 8.20+1.22Da 8.13+1.19Da 9.60+2.40Da
50—60 8.98+2.73DEa 7.54+1.10EFa 8.13+1.73Da 7.32+0.86DEFa 8.27+1.54DFa
60—70 7.31+1.38EFa 6.96+1.15EFGa 7.95+2.63Da 7.03+1.18DEFa 7.21+0.46EFa
70—80 6.93+1.38Fa 6.53+0.96EFGa 6.73£0.95Da 6.30+0.93EFa 6.36£0.35Fa
80—90 6.40+1.12Fa 5.10+1.96Gb 6.45+0.62Da 5.59+0.78Fab 6.23+0.66Fab
90—100 5.88+0.97Fa 5.83+1.61FGa 5.79+0.66Da 6.13+1.07EFa 5.52+0.56Fa

SRR HEDE ; AT A RVNG RN R R BRI 225 B3 (P < 0.05) ; [AFIA RIS FOR AR 2R R 2557 B3 (P< 0.05)

R3 TRFEETEELENERSE/ (vke)

Table 3 Soil total N in different layers under different stand densities

+ )2 WIFEE B Planting density/ (#/hm?*)
Soil layers/cm A(1667) B(3333) C(5000) D(6667) E(10000)
0—10 1.51+0.18Aa 1.38+0.15Aa 1.33£0.20Aa 1.35+0.19Aa 1.44+0.23Aa
10—20 1.10+0.14Ba 1.12+0.17Ba 1.06+0.21Ba 1.00+0.19Ba 1.08+0.13Ba
20—30 0.91+0.14Ca 0.88+0.16Ca 0.80+0.13Ca 0.8420.18Ca 0.87+0.08Ca
30—40 0.77+0.07Da 0.74%0.10Da 0.76+0.16DCa 0.72+0.11Da 0.75+0.06Da
40—50 0.72+0.09DEa 0.66+0.07DEFab 0.63+0.09DEFb 0.66+0.07DEab 0.72+0.09Da
50—60 0.72+0.13DFa 0.68+0.10DFa 0.65+0.14DFa 0.65+0.07DEa 0.70£0.07Da
60—70 0.62+0.09EFa 0.58+0.09EFa 0.65+0.19DEa 0.640.07DEa 0.65+0.06DEa
70—80 0.62+0.07EFa 0.55+0.08EFb 0.56+0.03EFab 0.610.08DEab 0.58+0.05Eab
80—90 0.51+0.07Fab 0.49+0.09Fb 0.55+0.07EFab 0.59+0.07Fa 0.57+0.05Fa
90—100 0.61+0.16EFa 0.53+0.12EFa 0.50+0.06Fa 0.60+0.07DEa 0.5420.06Ea
*4 AEABETSELTENEBEE/ (g/ke)

Table 4 Soil total P in different layers under different stand densities
+Z A 5 Planting density/ ( #%/hm? )
Soil layers/cm A(1667) B(3333) C(5000) D(6667) E(10000)
0—10 0.30+0.02Aa 0.29+0.03Aa 0.25+0.01Abe 0.28+0.03Aab 0.26+0.03Ab
10—20 0.26+0.03Ba 0.26+0.04ABa 0.23+0.01ABb 0.26+0.03ABa 0.23+0.01ABb
20—30 0.25+0.03Ba 0.25+0.05ABa 0.22+0.01ABb 0.24+0.04Bab 0.21=0.02BCh
30—40 0.25+0.02Ba 0.24+0.04Babc 0.21+0.01Bbe 0.2420.04Bab 0.21+0.02BCc
40—50 0.25+0.02Ba 0.23+0.04Bab 0.20+0.01Bc 0.23+0.04Babc 0.21+0.02BChe
50—60 0.25+0.02Ba 0.24+0.04Babc 0.21+0.01Bc 0.24+0.04Bab 0.21+0.02Che
60—70 0.24+0.03Ba 0.23+0.04Ba 0.23+0.09ABa 0.25+0.04ABa 0.21+0.02Ca
70—80 0.24+0.02Ba 0.23+0.04Bab 0.20+0.01Bc 0.2420.04Ba 0.21+0.03Che
80—90 0.24+0.02Ba 0.23+0.04Bab 0.20+0.01Bc 0.23+0.04Bab 0.20+0.02Che
90—100 0.24+0.03Ba 0.23+0.04Ba 0.20+0.01Bb 0.24+0.04Ba 0.20+0.02Ch
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22 MANTHMAELBZRS C N P AFHRERHE
221 PP EAFIEY C N P Lt rEiE

MK 2 A LLE N ANRIBERZ AL H 0 C:N C:P FIN :PH IR EEF(P>0.05), M C:N.C:P N:
P /35 h 32.25—34.51 ,535.12—572.55 .16.18—17.35, 5.4 C :N .C :P N :P 435/ 26.10—31.58 .502.87—
583.06.18.08—19.54  JA7EH C:N C:P N:P 434k 52.21—57.86 ,1085.93—1251.62 ,19.36—21.75, %4
C:N.C:P BE & THHMEA(P<0.05) (BEFHFIEAZ M TCR E 2R, NP RICHFEY >FA S
222 +3E C NP b2Ei o LR

M 5 AT LIE W, TR A2 AR N T AR 0—100 em +3 C :N 43512 10.00—16.54 ,11.09—17.31 ,11.63—
17.06.9.53—15.99 10.17—15.58 , A[RI%E Rl —1)2, 15 C:N LR EFZ R (P> 0.05),0—30 cm 12+ 5
C:N BRI IS S EIHE FREMAE s [Fl—% 8+ 58 C N Bk b bl IR EE RS T e, 2 5E 1
BATREN ,0—10,10—20 em +2+5E C:N 25 ARE A EEE T 30 em LT £)/2(P< 0.05),

MF 6 FTLIEH, HAVE AR N T AR 0—100 em 13 C :P 435Ky 24.38—83.41 25.37—83.84 ,29.26—
91.43 24.71—77.34 27.37—86.93 , N[l % FE 0] 22 5% AN .3 (P> 0.05) . +3 C:P B 30 in 20 T
a3 o 0—30 em T RFRIEEEHEK,30 em AR )2 T FEE BB #i8/)N, 30—60 cm ,60—100 cm AS[A] +
FEEEEC:P BB EES A EEMLT 0—20 em )2 (P< 0.05),

£S5 TRAZEETRELECN

Table 5 Ratios of C :N in different soil layers under different stand densities

T2 WA ¥ Planting density/ ( #£/hm?)

Soil layers/cm A(1667) B(3333) C(5000) D(6667) E(10000)
0—10 16.54+0.54Aa 17.31£0.11Aa 17.06+1.49Aa 15.99+1.51Aa 15.58+0.63Aa
10—20 15.79+0.60ABa 16.58+1.36Aa 16.03£0.65Aa 14.88+1.44Aa 15.04£0.14Aa
20—30 13.93+1.48BCa 14.53+0.92Ba 14.58+0.15Ba 14.52+0.96Aa 14.31+0.53ABa
30—40 13.57+0.50Ca 13.41£0.40BCa 14.24+0.48BCa 12.6421.43Ba 13.25+0.24Ba
40—50 13.06=1.02CDa 12.65+0.85CDa 13.04=0.81CDa 12.29+0.74Ba 13.32+1.43Ba
50—60 12.34£1.11CDa 11.11£1.32Da 12.52+0.83Da 11.32+0.55BCa 11.89+0.26Ca
60—70 11.80+0.82CDEa 11.92+0.51CDa 12.2420.37Da 10.92+1.28BCa 11.21+0.92CDa
70—80 11.15£1.63DEa 11.83£0.40Da 12.11£0.37Da 10.33£0.24Ca 10.93£0.36CDa
80—90 12.48+0.91CDa 11.84+0.76Da 11.72+0.89Da 9.53+0.52Ca 10.91£0.99CDa
90—100 10.00£2.46Ea 11.09£0.86Da 11.63£1.07Da 10.28+0.82Ca 10.17£0.61Da

SRR ; [RIATAN R /NG S FOR O R %5 B2 0] 22 53 1.3 (P < 0.05) ; [RIFIAR AR ROR AR 2 1 22 57 .35 (P< 0.05)

®6 TREETEELEC:P

Table 6 Ratios of C :P in different soil layers under different stand densities

+JZ

Soil layers/cm

WA E Planting density/ ( #£/hm?)

A(1667)

B(3333)

€(5000)

D(6667)

E(10000)

0—10 83.41+6.02Aa 83.84+12.23Aa 91.43+11.83Aa 77.34+13.84Aa 86.93+6.49Aa
10—20 67.31+3.58Ba 74.18+21.25Aa 74.08+8.80Ba 58.85+18.46ABa 70.46+3.85Ba
20—30 49.83+2.86Ca 51.92+13.20Ba 54.16+6.01Ca 51.25+13.91BCa 58.25+3.46Ca
30—40 41.94+2.68Da 42.59+9.08BCa 50.65+10.92CDa 39.32+13.82BCDa 46.85+2.00Da
40—50 38.65+4.27Da 37.01+9.10BCa 40.42+5.85DEa 36.48+9.89CDa 45.62+3.77Da
50—60 36.13+7.93DEa 33.35+10.05BCa 39.56+4.85DEa 31.62+7.50CDa 40.20+6.49DEa
60—70 30.32+5.70EFa 31.20+9.23BCa 35.09+2.34Ea 29.35+8.33Da 35.15+3.98EFa
70—80 29.15+3.32EFa 29.05+6.85Ca 34.17+2.43Ea 27.39+6.70Da 31.06+3.77Fa
80—90 26.42+2.75Fa 25.37+5.75Ca 32.97+1.24Ea 24.71+6.45Da 30.75+4.67Fa
90—100 24.38+3.91Fa 25.45+4.97Ca 29.26+0.34Ea 26.56+7.22Da 27.37+2.71Fa
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2 AEEESH EXEEY C NP UFITEILEHE
Fig.2 The stoichiometry characteristics of needle herb and litter in different stand densities
A, 1667 #/hm?®; B,3333 #/hm?; C,5000 #/hm>;D,6667 ¥k/hm? ; E , 10000 #/hm? ; B 8T 0 3018 £ 451 25 AR KB TR R A [ 35
BEMI 225 03 (P < 0.05) s ARVNE RR AR 443 2 0] 22 53 8.3 (P< 0.05)

M7 o LIE T, TR A2 AR N T AR 0—100 em +3E N :P 43518 2.12—5.05 .2.17—4.84 2.53—5.39 ,
2.58—4.82 2.69—5.59 ,F H M I NP e m D B, EE S5 P SEA X, F—%E 2R
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FERAIN, H3E NP SR b2 R 0—10 em + 2 HIE NP BEFE T 20 em DL F 2 (P< 0.05),
30—60 cm ,60—100 cm £ )2+ NP FREIREERSN, LEHEA BE2ZSF (P> 0.05)

x7 FEZEETEELEN:P

Table 7 Ratios of N :P in different soil layers under different stand densities

+ )2 WA Planting density/ ( #/hm?)

Soil layers/cm A(1667) B(3333) C(5000) D(6667) E(10000)
0—10 5.05£0.37Aa 4.84+0.68Aa 5.39£0.85Aa 4.82+0.54Aa 5.59£0.51Aa
10—20 4.26+0.09Ba 4.43+0.95ABa 4.6420.73Aa 3.90+0.86ABa 4.68+0.25Ba
20—30 3.62+0.56BCa 3.55+0.73BCa 3.71+0.41Ba 3.5320.89Ba 4.07+0.09Ca
30—40 3.10£0.27CDa 3.16+0.59CDa 3.54+0.65Ba 3.06+0.76Ba 3.54+0.15Da
40—50 2.98+0.47CDa 2.93+0.70CDa 3.09+0.29BCa 2.94+0.64Ba 3.43+0.20Da
50—60 2.91+0.44CDa 2.97+0.61CDa 3.18+0.50BCa 2.78+0.56bBa 3.38+0.49Da
60—70 2.57+0.43DEa 2.60+0.68CDa 2.87+0.19BCa 2.65+0.46Ba 3.13+0.10DEa
70—80 2.64+0.37DEa 2.4620.60CDa 2.82+0.17BCa 2.6420.60Ba 2.84x0.26Ea
80—90 2.12+0.13Ea 2.17+0.62Da 2.83+0.31BCa 2.60+0.70Ba 2.81+0.23Fa
90—100 2.54+0.69DEa 2.30+0.45CDa 2.53+0.28Ca 2.58+0.65Ba 2.69+0.14Ea

2.3 EARNTARE M FA g MLE C N P S EAR S 7

X AR S EPIR 0—10 em 13 C N P R AR E IR EHEATARSCE AT (35 8) , 4 SRR W S|
TIER CERESHAS N SREMBEEMCCR(P< 0.01) ,FA MEDHN FE5HA S P FE%
BFEEMLKR(P<0.01), FHiF FORFLIER C:P 5SHASK NP 2R BEFEMCKER(P<0.01), 5
M-SR N S B R E MK (P<0.01) ,C:N 2 RFOMI, Ftftc:P R EFIEMK(P<0.05),
NP R E IEADG(P< 0.01) . FAMPEEY) P &8 C:P R RFIEMK(P< 0.05) M HPE D IR0
ZIHJC e E AN, rTRE S R DM A oG, HAb 415> Z Tl C NP AL~a it Hed W A SR R &R (P>
0.05),

3 it

31 EARNTMIEY-RIEY)- 3 C N P & &AFIE

BRGNS C N P EIRERY) TR A e 2 AR B W R AE S R G SR i B &
B, RFEAEERIAREY T C NP SRR LM% & Ik 78 8 RS O e ot Fr
MPEEDR C N P &R, ARV RRE A BAARMEY R C N P A AE R
2R S AR R % AN R4 431 25 53 3, mT RS 2 MR IR AY, SR B B ) iR | B 25 PRI PR 34 K, Ak
Iy R TRGE , W AE A I F2 A [l > ik RO AR R E C RIRPEEER 4 ¢ RS L f
LIIE L C MR A Mg 11 ST IR C NP S, AE R, R AL, H
I C A I 557.52 ¢/ ke, W 5 180 T35 WS 25 0 IR S AW ST R MR LR ) C 3 - 389M (4275 o/
kg) FIAERMEYIH B C JCR S8 M (464 g/kg) 7! A N P &E (558 17.48 1.02 g/kg, I
TAERUER N P 55(20.6 ,1.99 g/kg) ' LK TR B KA N 5 (20.2 g/kg) FI P &8 (1.46 g/kg)
TR BE A AR B 0 35240 e ELAT W W 22 5 R 9 R W R R0 30 s b IX A B NP S AR 5 A I ARG iy
XK EEZ , KA N P 32 I KRS, R T R i 3240 0 ) 30 N P &g, AR |
) C NP S E 50 442.57 16.12 .0.87 g/kg, MK T4, Wl fE & i TR AR 6 A F R &, %t
T B E A ERITE S . TR E MR AE S REA VIR SR AR, 25 T L S5 EY R R &=
IR W RS R G SR I A B Y ) AR R WTHE Y ¢ N P ¥R T2 AMN
A, AT e DA R A0 5% 40 B BRI , 9% 40 I B - e B 20 A W 2 B R A R B3R 40
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*8 S ERBEYIMLEC NP SEREAFITENMEXE
Table 8 Correlations of Needle, herb, litter and soil C, N, P stoichiometry

4y 14T EFI Needle
Component Index C N P C:N C:P
C 1
N 0.929** 1
£ Needle p 0.239 0.424 1
C:N -0.575" -0.639" ~0.646 " 1
C:p 0.503 0.403 -0.412 0.387 1
N:P 0.861** 0.879"* 0.127 -0.210 0.789**
45 kit AR Herb
Component Index C N P C:N C:P
C 1
N 0.049 1
HA Herb p 0.163 0.909 ** 1
C:N 0.205 -0.926*" -0.782"" 1
C:P 0.019 -0.852** -0.946** 0.833*" 1
N:P -0.279 -0.306 -0.667 ** 0.149 0.667 **
415 b I Liter
Component Index C N P C:N C:P
C 1
N 0.009 1
JAVEY) Litter P -0.085 0.890** 1
C:N 0.271 -0.935"* -0.865** 1
C:p 0.337 -0.816** -0.947 ** 0.906 ** 1
N:P 0.219 0.052 0.408 0.02 0.44
Uit S L3 Soil
Component Index C N P C:N C:P
C 1
N 0.796 ** 1
+- 3¢ Soil P 0.240 0.345 1
C:N 0.225 -0.408 -0.189 1
C:p 0.603 * 0.368 -0.623" 0.311 1
N:P 0.480 0.587" -0.553" -0.227 0.853**
404} Component C N P C:N C:p N:P
EFI-EOA Needle-Herb 0.031 -0.663 " -0.423 -0.601" -0.023 -0.143
Er -8V ) Needle-Litter 0.161 -0.100 -0.130 -0.047 0.109 0.323
£~ 1E Needle-Soil 0.370 0.170 -0.120 -0.320 0.583 " 0.726 **
HAR-JH V%) Herb-Litter 0.477 0.307 0.584 " 0.402 0.563* -0.120
FEAR -+ Herb-Soil -0.128 -0.032 0.353 0.161 0.507 0.193
V%41 3 Litter-Soil -0.234 -0.337 0.103 -0.134 0.489 0.213

# FOREEMIE(P < 0.05), = = FRB B EMIK(P < 0.01)

Hh gy C &80 506.66 g/kg, B & TBRVEA 121 DEARARREE 75 C & &V H{E (367.40 ¢/
kg) (23] R B ( Eucalyptus urophyllaxEucalyptus grandis) N TARIEIEY) C & FIIM(E (493.23 ¢/kg) BT RE
LR BRRAEA OCNS ) SR N P S RSN 9.37 0.45 &/kg, SR TR 22 7] 25 AEAEAS
AMTATEY N P 5 (13.82.2.72 g/kg) ™ . AR K F , B WA A2 AR BSR4 = X, 191 R 25 Al A2
AMAE PR ATE AR X 058 K3, B WG 2RI & A8 BT & N A POy L i
MG, R P i, R A 19 15.7%—73.7% ", +48 C N P Sk Flim &, EAAT
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PRIATE YT EZOR BB ISR 40 & K, RIS SR | TR 7% W 1) 35 0 4F IH 38 5 Bt PR 0% 1140 385 o iy 34
TN PRIE AR SRy G R RO RS B I R A N P S R,

3 C N P & b M T B R Ay, AR A AU b R T R A I AE R R B A
AR AFEm " HFIE R, 9 C N i b+ R VR N T R 1 — 21 DA b 8 P R AR X
BN X GRS 8, RIDLEE X AR R A N e P SRR A, & N S EEL
T e T s ool T o el =1L Bl 7 2 SR N 7 = WO 1 7 D e i . O e o
C.4x N 4= P it TAHILA 25 5 X R 3 ¢ N EEORIE T RIS 008 | JATEY) | 36 Yy
TIEF Y KA T AGTE 0—10 em B )29 JATEY R JG T2/ U R AL IR ZE RIT R B2 11 i
BRE H SRR TRZ I BN TR S R R A, B R A AR e g . i 3
t P JCE FEORE TR KA A A ML, WAL BEFE 0—60 cm () 12 h 22 R K2 Rl P e+
e e W AR, HAMEEAZAR N TR C NP S 2258 5.10—24.89 ¢/kg.0.49—1.51 g/kg.
0.20—0.30 g/kg, A %+ C N P SHIKE, FEFEFRIREEMNG T, EARFERE T TP AEY
WM 9.76—13.56 v/hm® BRI Y EXFEAIIAEE T, HEsh Y R S A R TG E n JRIE Y
iy = B O RS R
3.2 BEARNTMHHEY-MEY- L3 C N P Ae2Eiit U RHE

TR C N FI C P 3 RESCBAE Y N FI P (%R FHACR LA SR 9 09 A A R AR R s R R IR, C
N.C:P SHHMA KRR R AP NP RS R 2L K W BR it 3% 53, — Bk N :P<14 i,
TP A KRN Z N BRI 2 N P>16 BF, R K32 P R 14<N :P<16 B, AT AEIRIAT 22 N BRI 5% P KR
il 7 2 L R BRI S ARRRgE M9 C N LC P NP B{E A IR 32.98 552,57 ,16.69, I F NP> 16, i
WY E R AZ PR, SHADSRMA S RGAH L, ARG X R (9 C N C P 8, R T AR 55 50 B
BRI R R T A AR B AR K A28, P75 C:N .C:P N :P 4351}y 55.50,1153.87.20.79,C :N .C :P

Pa T EBARAESRGRFEYIN C:N(44.3) C:P(1132.5) 1 N:P K T EHEKREB RS HIEY N P
(25.0) 0 JRIEMIH RS A B FREARKOCER  Hd  FTEWI C N fR A W8 75 9 19 23 fi o R BIF 5T

RI,ATEPIE C N i, aMRae ) River'™ &3, 2 C 5EFRITTE M TEA G FUER N A2 R4
N RAERER C N G FHE N 30, AT, FOF % MR C N 35w T 30, RIARZ ARIIEY)
(53 Ff S AR T8 IR0 R R HCRE RN, T 3R U L2 A DU SO s o h i R 5 AR B R B
(4 AR, 2 A DL A R R 1 — AN ZHE AR, RHEAHUZM C N C P A RS /R A AL
FLE RN L3 P AR BN C N C P R HHE P20 (/B P A 8t . AR R, 0—
100 em 4+J2 13 C:N ¥{EHy 12.95, &5 TR E R L3 C N B (11.9) 7 LB A S BE A HL
A A, £ N S, O M FAEIIE X - Wt | U B RIS, - RS 2
YT AR ARSI HJ2 23R C P NP ${H 5510 44.38,3.30, ¥4I T 3 [ i £
HEC:P FIN P (FHME (61 .5.2) T LI R RERFRAR L HEN P (6.6) ™ i ST EARMAES R G LN P —
#H(3.2)P,
3.3 EARNTMAEY-JA7Y)- 135 C N P K H: FE A AH M

MM TSR C R S5HA B N B2 EEEHEER N S7S P ST B
ek, Sterner UM YA C S N P & AR A AADC,N S5 P& i [ W AE A 3 9 A
KR F B IC R AR S AR 2 R AR ) (] 9240 0 R I AT G R 7 IR T RS2 R TR A A 9 A K
Z P BRI IR R P55 £ AR 480 C P S5 H A B NP 2R E EHEER, X 5F
TR A N[ AR ORI T — L, BFHRI R G0N NP 2 R EEIEAHEE R BRI IR N B35 3 5K
5 IR BERAT — 5 1Y IR
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4 £t

WL RTEARN TSR GAT M B JAED M3 C N P R AR R Heo b, & PR [ %8 4|
BR VS C N P S EEFALE, MRS ZEF T, Ho AN H R AR %
TE,C N P Fhtdem, 05k 557.52.17.48 .1.02 g/kg, V&I C N P ST A, HERA%, Ak
b ARV €N L C P R TE Y SE > ROAS 1 N P RBUAAEY > FASE > 3, R
N:P>16, UMY A K Z P BRE], 8754 C:N B3E & T N LA C N MG FAE, U0 U8 75 9 5 12
ARTFFSAE SHA, M C N &, SEIZ X s+ A HLUR (e /e g, e N TR s
B RPN AR R TR A Bt e N TSR MR RE T AR R AR AR AR 7 T . 2R N TR EE
M FAR JVED A HE C NP i AR LR B A O R T RS RGN C NP TE
ERid RO PRSP £ A B ARG IR SR T S M A R R B AR S R A X2 AR AT
WS RGEFR MG TIRABIG .
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