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Abstract; Taking twenty-six main dominant species in arbor, shrub and herb layers of Castanopsis
carlesii (Hemsl.) Hayata natural forest in Youxi of Fujian Province as research objects, variation and
correlation of C, N and P contents and their ratios in different organs of plants were analyzed, and
distribution characteristics of their contents in different organs among different layers were also studied.
The results show that in the same organ, C average content is the highest while P average content is the

lowest. In which, contents of C, N and P in leaf are 344.95-486.15, 6.26-19.50 and 0.18-0.62
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mg + g”', and ratios of C/N, C/P and N/P are 22.52-61.21, 696.64-2 589.72 and 11.38-58.94,
respectively; contents of C, N and P in root are 277.95-458.30, 1.41-12.73 and 0.13-0.44
mg - ¢ ', and ratios of C/N, C/P and N/P are 34.63-296.17, 731.45-3 372.69 and 8.81-34.41,
respectively; contents of C, N and P in branch of plants in arbor and shrub layers are 407.75-473.75,
3.10-7.39 and 0.09-0.61 mg + ¢, and ratios of C/N, C/P and N/P are 57.43-148.15, 776. 64~
5054.44 and 7.05-48.11, respectively; and contents of C, N and P in trunk of plants in arbor layer
are 432.56-463.32, 2.67-6.35 and 0. 16-0. 31 mg-g~', and ratios of C/N, C/P and N/P are 68. 12—
167.73, 1 494.58-2 860. 63 and 11.35-29.06, respectively. In different organs of arbor layer plants,
the order of C content from high to low is leaf, branch, trunk, root, while that of N and P contents is
leaf, branch, root, trunk. In shrub layer plants, C content is the highest in branch and the lowest in
root, while N and P contents are the highest in leaf and the lowest in branch. In herb layer plants,
contents of C, N and P in above-ground part are higher than those in under-ground part. Except having
extremely significantly positive correlation between contents of N and P in root, correlations among
contents of C, N and P in the same organ are unsignificant, but most correlations between their contents
and ratios of C/N, C/P and N/P are exiremely significant. Contents of C, N and P in different organs
are varied with different layers of plants, in which, those in leaf of plant in arbor layer are the highest,
while those in herb layer are the lowest. And C content is the highest and N content is the lowest in whole
plant of arbor layer, and N content is the highest and C content is the lowest in whole plant of herb layer,
while P content in whole plant of different layers is close. It is suggested that contents of C, N and P in
leaf of plants of C. carlesii natural forest in Youxi are lower and P deficiency is likely to the most
important element for limiting productivity of this forest.

Key words: Castanopsis carlesii ( Hemsl.) Hayata natural forest; carbon; nitrogen; phosphorus;
stoichiometric characteristics ; distribution pattern
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F1 AEXRAKBHRFIAEEIZMLEMAERE C.NF P HESKFITERHE
Table 1 Ecological stoichiometric characteristics of C, N and P in different organs of main dominant species in arbor layer of Castanopsis carlesii
( Hemsl.) Hayata natural forest in Youxi

Pk sepr HiE/mg + ¢! Content HfH  Ratio
Species Organ c N p /N c/p N/P
AKhif Castanopsis carlesii I F Leaf 470.15 14.15 0.48 33.23 979.48 29.48
#i 4% Branch 466.10 6.35 0.29 73.40 1607.24 21.90
T Trunk 457.70 4.65 0.16 98.43 2 860. 63 29.06
R F& Root 433.30 3.67 0.18 118.07 2 407.22 20.39
KAF Schima superba M F Leaf 481.85 15.27 0.29 31.56 1 661.55 52.66
# 4% Branch 459.25 3.10 0.28 148.15 1640.18 11.07
M+ Trunk 447.85 2.67 0.22 167.73 2 035.68 12.14
HZ Root 408. 80 3.00 0.21 136.27 1 946.67 14.29
FHLHT AL F Neolitsea sericea A Leaf 476.75 14.58 0.62 32.70 768.95 23.52
#i 4% Branch 468.85 6.08 0.32 77.11 1465.16 19.00
T Trunk 452.55 4.62 0.22 97.95 2 057.05 21.00
A& Root 445.80 6.02 0.19 74.05 2 346.32 31.68
ARZEMETE Hex litesaefolia I F Leaf 486.15 10.30 0.41 47.20 1185.73 25.12
A 2% Branch 473.75 4.30 0.61 110.17 776. 64 7.05
M+ Trunk 463.32 3.52 0.31 131.63 1494.58 11.35
HZ Root 455.30 4.35 0.41 104. 67 1110.49 10.61
W # 3% Elaeocarpus sylvestris I F Leaf 439.20 19.50 0.60 22.52 732.00 32.50
#i 4% Branch 451.75 7.39 0.29 61.13 1557.76 25.48
T Trunk 432.56 6.35 0.27 68.12 1 602.07 23.52
AR Root 412.65 6.07 0.35 67.98 1179.00 17.34

R2 AEXRAKMHEAREIZMEMAERFE C.NF P HESKFITERHE
Table 2 Ecological stoichiometric characteristics of C, N and P in different organs of main dominant species in shrub layer of Castanopsis carlesii
( Hemsl.) Hayata natural forest in Youxi

Fhk e Fi/mg - g’] Content [tfi Ratio
Species Organ C N P C/N c/p N/P
HALAL Symplocos pseudobarberina W Leaf 344.95 11.91 0.39 28.97 884.49 30.54
k4 Branch 442.30 4.04 0.28 109. 48 1579.64 14.43
KR Root 360. 65 5.96 0.32 60.51 1127.03 18.63
S B Trea oblonga i F- Leaf 454.25 13.28 0.59 34.21 769.92 22.51
ki 4 Branch 460.35 7.28 0.55 63.23 837.00 13.24
HEZ Root 419.50 4.81 0.44 87.21 953.41 10.93
IR Syzygium buxifolium I F Leaf 473.30 10.81 0.42 43.79 1 126.91 25.74
A4k Branch 453.50 4.55 0.27 99.67 1679.63 16.85
R Z Root 431.10 5.72 0.27 75.37 1596.67 21.19
JIRAT ex kwangtungensis I H Leaf 483. 65 12.82 0.45 37.73 1074.78 28.49
#% 4% Branch 461.00 3.96 0.27 116.56 1707.41 14.65
HZ Root 438.45 3.78 0.13 115.99 3372.69 29.08
BAEME Myrsine seguinii 4 Leaf 459.75 9.41 0.57 48.86 806. 58 16.51
k% 4& Branch 463.25 4.81 0.18 96.31 2573.61 26.72
% Root 429.45 4.35 0.13 98.72 3 303.46 33.46
FHLFIARZE T Neolitsea sericea I F Leaf 476.05 12.63 0.41 37.70 1161.10 30.81
ki % Branch 454.90 4.33 0.09 105. 06 5054.44 48.11

A& Root 414.25 11.20 0.33 36.99 1255.30 33.94
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£ 2 Table 2 ( Continued)

o nupe & /mg - ¢! Content W Ratio
Species Organ c N p C/N c/p N/P
P48 Symplocos paniculata I F Leaf 380. 85 12.61 0.34 30.20 1 120.15 37.09
A% 4% Branch 407.75 7.10 0.31 57.43 1315.32 22.90
HZ Root 359.25 7.73 0.33 46. 47 1 088. 64 23.42
KFf Schima superba I F Leaf 469. 40 12.64 0.38 37.14 1235.26 33.26
#% 4% Branch 436. 65 6.11 0.23 71.46 1 898.48 26.57
HZ Root 355.00 5.45 0.31 65.14 1145.16 17.58
ML Symplocos anomala M Leaf 366. 15 12.47 0.32 29.36 1144.22 38.97
k& % Branch 442.85 5.70 0.21 77.69 2 108.81 27.14
HZ Root 406. 45 7.28 0.40 55.83 1016.13 18.20
W27 llex ficifolia i F- Leaf 466. 40 9.26 0.30 50.37 1 554.67 30.87
#i 4% Branch 462.70 4.02 0.21 115.10 2203.33 19.14
HZ Root 450.15 4.08 0.18 110.33 2 500. 83 22.67
AR Eurya japonica i Leaf 414.65 10.36 0.34 40.02 1219.56 30.47
A 4& Branch 457.00 5.45 0.22 83.85 2077.27 24.77
HLZ Root 448.80 3.49 0.14 128.60 3205.71 24.93
FAT llex pubescens I F Leaf 429.75 12.92 0.41 33.28 1 048.17 31.50
A% 4& Branch 464.00 4.43 0.20 104.74 2 320.00 22.15
% Root 417.60 1.41 0.16 296.17 2 610.00 8.81
B P ARZET Litsea elongata i H- Leaf 477.70 13.94 0.42 34.27 1137.38 33.19
k& % Branch 465.05 6.51 0.26 71.44 1 788.65 25.04
HZ Root 440. 80 12.73 0.37 34.63 1191.35 34.41
HWiAG 2 llex buxoides HH Leaf 483.60 10.96 0.35 44.12 1381.71 31.31
#i4& Branch 469.20 5.28 0.21 88.86 2234.29 25.14
HZ Root 458.30 4.33 0.16 105.97 2 864.38 27.03
K251 Eurya muricata I H Leaf 407.20 11.03 0.38 36.92 1071.71 29.03
A 4% Branch 448.30 5.40 0.26 83.02 1724.23 20.77
HZ Root 435.80 5.11 0.21 85.28 2075.24 24.33
S LA Symplocos lancifolia I F Leaf 391.15 13.84 0.42 28.26 931.31 32.95
A% 4% Branch 427.00 6.20 0.25 68.87 1 708. 00 24.80
HZ Root 415.20 4.16 0.17 99. 81 2 442.35 24.47
B Machilus velutina I H Leaf 484.20 12.29 0.45 39.40 1 076.00 27.31
k4 Branch 464.10 6.08 0.29 76.33 1 600. 34 20.97
R Z Root 437.45 4.25 0.22 102.93 1 988.41 19.32

A C R (486,15 mg « ¢t ) B E
( Machilus velutina Champ. ex Benth.) | | ARAH (Ilex
kwangtungensis Merr.) F1E452&75 (Ilex buxoides S. Y.
Hu) it C Sy, 230 5 484.20 483. 65 Fil
483.60 mg - g '; Bk 1AL ( Symplocos pseudobarberina
Gontsch.) M P ) C E &Ik, 7 344.95 mg - ¢7',
26 MEHAF RN 554 6.26 ~19.50 mg « g7
Horp ikt gent iy N & e (19.50 mg - g7,
ARG AR LB AR ZZE T b NS A (il
15.27 F1 14.58 mg - ¢g™') , =FHEL R ( Carex tristachya

Thunb.) i 354 (BP i B H A9 N & 5 541K (6. 26
mg -+ g ). 26 NEHBIIA P E N 0. 18 ~ 0. 62
mg + g HA SRR ZE TR P SRR (0. 62
mg * gfl) . I AEZEr | P é‘%&ﬁi%(o 60 mg - gfl) s
L4 (Ardisia japonica (‘Thunb.) Blume ) 5 |38 43
(Rt J) o P A ERAR(0. 18 mg - ¢7') o &AL, T
BRIRKAEAR LA hrh C N R P & 2 i
R ARAE Y 1. 41 3. 12 1 3. 44 £%, BBt
R P S EEREKR .CTEEFR/D, X417
S RAARNFEREYIR C N F P AR ISR A S Pi
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Table 3 Ecological stoichiometric characteristics of C, N and P in different parts of main dominant species in herb layer of Castanopsis carlesii

( Hemsl.) Hayata natural forest in Youxi

ES AL &E/mg - g'  Content WA Ratio

Species Part C N p C/N c/P N/P

—HEEEE Carex tristachya Hb_I-#843 Above-ground part 383.15 6.26 0.55 61.21 696. 64 11.38
1 34> Under-ground part 277.95 7.91 0.38 35. 14 731.45 20. 82

FE R Woodwardia japonica  Hi_L-¥#43 Above-ground part 386.75 10.72 0.22 36.08 1 757.96 48.73
#8435 Under-ground part 342.40 5.72 0.26 59.86 1316.92 22.00

L4 Ardisia japonica Hi I #543 Above-ground part 466. 15 10.61 0.18 43.94 2 589.72 58.94
o F #8 43 Under-ground part 405.40 7.63 0.26 53.13 1559.23 29.35

TEH Dicranopteris dichotoma — Hb_1- 3843 Above-ground part 436.20 13.30 0.32 32.80 1363.13 41.56
Hi 543 Under-ground part 382.90 5.29 0.19 72.38 2 015.26 27.84

26 MEAFARZR C N FP A543 518 277.95 ~
458.30.1.41 ~12.73 f110.13 ~0.44 mg - ¢, M {H
Iy B ARAE Y 1. 65.9. 03 F1 3. 38 7%, Ui A [)
KA N FREFEK.CHREFR/D,

PERERAY 22 AR H A B/ C N FI P
Tl 407.75 ~473.75.3. 10 ~7.39 F10.09 ~
0.61 mg - ¢, T EN R EBARMER 1. 16.2. 38 il
6.78 15, AT LA 25 € N Fl P &5 B Y 25 SRR AE S5
FOAREL ED P SR ER C FEEFRD,

* KZLHFF T A C NP E =5 5 A

432.56~463.32.2.67~6.35 F10.16~0.31 mg- g,
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P 1 Ly NP N~ L 1970 1 5 < ]
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4351k 34.63 ~296. 17 731.45 ~3 372.69 F18.81 ~
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K.C/N HAEZESF /N,
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7 68.12 ~167.73 .1 494. 58 ~2 860. 63 Fl 11. 35 ~
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EEBIEX TS
JEERIRKBEMRTT AR AR FIRAJZ AL
PR E T C N AP B i 5 (R ) f A OGP
SITAR IR 4 K5 MFE 6, LR EY FRIRAR
N SRS P A RIAEER 23 (P<0.01) AYIEARSE
R4 ABRBRKEREIZERZFHMHFP C NP EESHLILER
B S> HT R
Table 4 Analysis result of correlation among C, N and P contents

and their ratios in leaf of main dominant species of Castanopsis carlesii
(Hemsl.) Hayata natural forest in Youxi!)

) R TT 2 >
J X Correlation equation R

N content C content y=0.01x+8.08 0.028

P content C content y=(0.04x1072 ) x+0.22 0.027
C/N ratio C content y=0.04x+17.73 0.054
C/P ratio C content y=1.65x+444.09 0.032
N/P ratio C content y=-0.01x+36.91 0.002

P content N content y=0.01x+0.27 0.059
C/N ratio N content y=-2.93x+73.38 0. 747 =
C/P ratio N content y=-29.30x+1 530.50 0.033
N/P ratio N content y=1.18x+17.63 0.082
C/N ratio P content y=-0.66x+37. 80 0.000
C/P ratio P content y=-3026. 10x+2 407.20 0.730 ==
N/P ratio P content y==72.26x+61.58 0.636 =
C/P ratio C/N ratio y=6.81x+916.78 0.020
N/P ratio C/N ratio y=-0.48x+50.28 0.158 =
N/P ratio C/P ratio y=0.02x+7.24 0.687 =

D s, P<0.01; * ; P<0.05.

R5 RERAKEHREIERBHREPFC NP EESHLILER
B> HT g R

Table 5  Analysis result of correlation among C, N and P contents
and their ratios in branch of main dominant species of Castanopsis
carlesii (Hemsl.) Hayata natural forest in Youxi'

AR

Y x Correlation equation R

N content C content y=-0.03x+19.56 0.164

P content C content y=(0.02x1072 ) x+0. 19 0.001
C/N ratio C content y=0.65x-203.99 0.171
C/P ratio C content y=7.56x—-1487.70 0.020
N/P ratio C content y=-0.08x+56.34 0.021

P content N content y=0.02x+0. 14 0.089
C/N ratio N content y=-19.54x+193.74 0.933 =
C/P ratio N content y=-207.56x+3 027. 60 0.091
N/P ratio N content y=1.51x+14.00 0.049
C/N ratio P content y=-42.88x+102. 19 0.028
C/P ratio P content y=-6 772.90x+3 713.40 0.603 =3
N/P ratio P content y=-60.54x+37.81 0.496 =
C/P ratio C/N ratio y=7.02x+1 297. 60 0.042
N/P ratio C/N ratio y=-0.11x+31.77 0.104
N/P ratio C/P ratio y=0.01x+5.76 0.718 s

D s, P<0.01.

F6 AREBRAKBHREIERBZMRRADCNMPEESHLEN
LB RS

Table 6 Analysis result of correlation among C, N and P contents
and their ratios in root of main dominant species of Castanopsis carlesii
(Hemsl.) Hayata natural forest in Youxi')

AT

Y * Correlation equation R?

N content C content y=-0.01x+11.63 0.065

P content C content y=-(0.09%x107%)x+0. 61 0.140
C/N ratio C content y=0.44x-89.45 0.128
C/P ratio C content y=10.67x-2 524.30 0.318 s
N/P ratio C content y=0.03x+12.28 0.022

P content N content y=0.02x+0. 13 0.335 =
C/N ratio N content y=-15.90x+178.48 0.566 s
C/P ratio N content y=-192.71x+2 938.00 0. 345 s
N/P ratio N content y=1.51x+14.09 0.267 #:
C/N ratio P content y=-277.90x+161.13 0.270 s
C/P ratio P content y=-7 708.60x+3 846.00 0. 863 s
N/P ratio P content y=-24.71x+28.93 0.111
C/P ratio C/N ratio y=8.71x+1 079.70 0.315 =
N/P ratio C/N ratio y=-0.06x+28.24 0.209 =
N/P ratio C/P ratio y=(0.03x107" ) x+17.21 0.104

D s, P<0.01; * ; P<0.05.
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Fri i AR AR, AR ZE RN N B

ARIZFIEEAR AR Z R B AR 2 B P 5 8 )

AEHAEIT, I HPR A ZAEYR R Y ¢ & 5 HA
QA EUMYA BFEZEFIN SRR A T €
N M P EFEEICRE LSS, BN C NP &
KE FARZHEPN C FEmm N T RRM, TR
VIR N &8 C & BRI, 42 W 4 bk P
B BRI s RN I R R AR R 5T R
BEHHERZ 2 C S EAREER,

RT RBREAXMHARBRREZRBMAERERSH CINF P FEMLE(XSD)Y

Table 7 Comparison of C, N and P contents in different organs and whole plant of main dominant species in different layers of Castanopsis

carlesii (Hemsl.) Hayata natural forest in Youxi (X+SD)!

neEr J=3 Fri/mg - g7 Content

Organ Layer C N p

I H Leaf F*AKJE Arbor layer 470.82+18.66a 14.76+3.28a 0.48+0. 14a
HEAJZ Shrub layer 439.00+46.04a 11.95+1.42ab 0.41+0.08a
HARJZE Herb layer 418.06+40. 17a 10.22+2.92b 0.32+0.17a

AT Branch and trunk F*AKJE Arbor layer 457.40+10.03a 4.90+1.54a 0.30+0. 10a
HEAJZ Shrub layer 451.80+16.19a 5.37+1.07a 0.25+0.10a

HLZ Root T+ AKJZ Arbor layer 431.17+20.28a 4.62+1.38a 0.27+0. 10a
HEAJZ Shrub layer 418.72+32.02a 5.64+2.80a 0.25+0.10a
B JZ Herb layer 352.16+55.92b 6.64x1.32a 0.27+0.08a

Ak Whole plant F*AKJZ Arbor layer 454.18+13.42a 7.30£1.67a 0.34+0.07a
#EAJZ Shrub layer 436.49+27.34a 7.65+1.36a 0.30+0.07a
KA JZ Herb layer 385.11+46.77b 8.43+1.01a 0.30+0.11a

D ES AR NG PR R AR ZERE R — S BN TR SRR L EER (P<0.05) Different small letters in the same column indicate the

significant difference in the same organ among different layers ( P<0.05).
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