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Abstract; Taking common plantation species of Mytilaria laosensis Lecomte, Schima superba Gardner et
Champ., Castanopsis fissa ( Champ. ex Benth.) Rehder et E. H. Wilson, Choerospondias axillaris
(Roxb.) B. L. Burtt et A. W. Hill, and Cunninghamia lanceolata ( Lamb.) Hook. in northern Fujian
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Province as research objects, the carbon (C) and nitrogen (N) contents (w. and wy) and their stable

carbon isotope ratio (8" C) and stable nitrogen isotope ratio (8"°N) in leaves, litters, and soils of the

five stands were compared and analyzed via ordinary least squares regression (OLS), the differences in
8"C and 8" N between leaves and soils (A8"”C and A8"°N) of different stands were compared, and the
Pearson correlation analysis was conducted for w, wy, 8" C, and 8”N in leaves, litters, and soils. The

results show that leaf w,. in C. fissa forest and leaf w, in C. axillaris forest are the highest, and leaf 8"C

and 8N in C. lanceolata forest are the highest. Litter w, in M. laosensis forest and litter w, in C. axillaris
forest are the highest, and litter 8" C and 8"°N in C. lanceolata forest are the highest. Soil w, w,, 8"C,
and 8N in C. lanceolata forest are the highest. The regression analysis result shows that 8" C and In w,.

as well as 8N and In w, in leaves and litters of the five stands show significant positive correlations at

0.001 level; 8"C and In w, in soils of C. axillaris forest and 8N and In w in soils of M. laosensis forest

show significant positive correlations at 0.05 level, while 8N and In w, in soils of C. lanceolata forest

show a significant positive correlation at 0.001 level, and 8"”C and In w, as well as 8°N and In w, in

soils of the other stands show significant positive correlations at 0.01 level. A" C and A8"N of the five
stands are —7.14%0——5.98%0 and —4.01%0——3.36%oc, respectively, and the differences in these two
indexes are not significant among stands. The correlation analysis result shows that the correlations of 34

pairs of indexes reach significant (P<0.05)

and extremely significant (P<0.01)

levels. The

comprehensive analysis suggests that there are significant differences in carbon and nitrogen allocation
strategies among the tree species with different leaf habits; in comparison, the carbon and nitrogen
enrichment effects of C. lanceolata forest soil are relatively strong, and its organic carbon turnover and
decomposition rates are relatively high; stable carbon and nitrogen isotope signals exhibit relatively strong
inheritance and coupling during nutrient cycle processes in the forest ecosystem.

Key words: carbon and nitrogen contents;
allocation strategy
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Table 1 Plot basic information of five test plantations in northern Fujian Province

; . R /m Ji4%/ em S
4 b ; o
)M(ﬁ @&/m Wi () Height Diameter at breast height . b .
Stand Altitude Slope — - Canopy density
(X+SD) (X£SD)

TP Mytilaria laosensis forest 320 18 18.47+5.36 27.89+19.55 0.65
AKIFHK Schima superba forest 310 19 17.72+4.23 22.54+3.76 0.70
HIHEM Castanopsis fissa forest 335 22 16.50+1.50 20.85+3.95 0.70
PRI Choerospondias axillaris forest 350 26 21.17+5.45 24.18+15.81 0.65
FZARM Cunninghamia lanceolata forest 295 21 14.72+4.23 17.54+3.76 0.60

1.2.2 H&AREIGRMNE  FAZRBKE M 5
JHYEM T 105 CAF 15 min J5, BT 80 CHF =

fH R, By e o 100 H 06, 2 ., SR 3 iR
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Table 2 Comparison on carbon ( C) and nitrogen (N) contents and 3 C and 8N in leaves of different stands in northern Fujian Province

(X+SD)V
#3 Stand CHE®/(g-kg™') Ccontent  NFH/(g-kg™') N content 8" C/ %o 8" N/%o
TR Mytilaria laosensts forest 488.12+8.64ab 21.27+1.68b -33.20+0.94b -2.15+1.24b
KA Schima superba forest 479.55+31.47ab 15.23+2.30d -32.95+0.98b —1.49+0.56ab
By AEAR Castanopsis fissa forest 504.42+7.30a 20.45+2.18bc -33.05+0.56b —1.74+0.66ab
T 1 A hR Choerospondias axillaris forest 470.30+32.97b 25.31+£6.02a —31.98+0.64ab —1.92+0.96ab
A Cunninghamia lanceolata forest 465.65+21.22b 16.66+1.84cd -31.64+1.20a -0.82+0.69a

D81 C. FAEM A% HofE Stable carbon isotope ratio; 8'° N %2 AU [F] {3 3 H{H Stable nitrogen isotope ratio. [ 51 AN [l/ING T2 BER /R FEAS I MR SY

[f] 22 5 i 3 ( P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05) between different stands.

#3 ELEREAKHIHHE 8°C 5 In we MR 85N 5 In wy BEERNZFEEHH

Table 3 Ordinary least squares regression analyses between 8'* C and In we, 8° N and In wy in leaves of different stands in northern

Fujian Province'

3BC (V)5 Inwe (X) HIZHHTEAE R

3N (Y) 5 In wy (X) HIAHT4E

ZI‘%] Analysis result of 8'3C (Y) and In w (X) Analysis result of 3N (Y) and In wy (X)
and
7% Equation R? F P J7 2 Equation R? F P

SERIRM Mytilaria laosensis forest Y=-344.57+0.94X 0.89 92.43 <0.001 Y=-42.12+0.86X 0.74 33.57 <0.001
ARMHK Schima superba forest Y=-102.57+0.77X 0.60 17.67 0.001 Y=-10.86+0.92X 0.85 67.75 <0.001
EFHHEM Castanopsis fissa forest Y=-260.80+0.98X 0.96  293.14 <0.001 Y=-19.98+0.98X 0.96  286.60 <0.001
FERAHR Choerospondias axillaris forest Y=-86.34+0.95X 0.90 103.00 <0.001 Y=-15.51+0.98X 0.96  276.67 <0.001
F2 KRB Cunninghamia lanceolata forest Y=-157.29+0.85X 0.72 30.94 <0.001 Y=-15.11+0.84X 0.71 28.77 <0.001

D8BC, FaEmkF i Z HAH Stable carbon isotope ratio; 3N, FaiE A IR Z Ll Stable nitrogen isotope ratio; In wg : & 19 B AR %L Natural
logarithm of carbon content; In wy: & & 1Y H XX L Natural logarithm of nitrogen content. R? ; #1135 R %X Correlation coefficient; F: F{H F value;

P. P{H P value.
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Table 4 Comparison on carbon (C) and nitrogen (N) contents and 3> C and 3'°N in litters of different stands in northern Fujian Province

(X£SD)V
M4y Stand CH®/(g-kg™') Ccontent  NFH/(g-kg™') N content 33 C/ %o 3" N/%o
ST Mytilaria laosensis forest 484.63+44.82a 19.40+4.60a -33.39£1.03b -2.20+1.16b
AKIGFHK Schima superba forest 472.64+3.50ab 11.86+1.07b -33.29+0.79b -1.30+0.43ab
B IHHEAK Castanopsis fissa forest 470.67+6.63ab 17.96+1.85a -33.31+0.86b —1.47+0.71ab
[Eaf 7N Choerospondias axillaris forest 425.49+40.80c¢ 19.66+3.60a -33.28+0.52b -1.86+0.93ab
FZARM Cunninghamia lanceolata forest 439.27+26.76bc 13.43+1.19b -32.12+1.15a -1.09+0.51a

DB C. Rk [Ef7 Z H{H Stable carbon isotope ratio; & BN, faE AE 2 H(E Stable nitrogen isotope ratio. [F]%] FURENG TR TEAS[FR S
[6] 2% 5% 8.3 ( P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05) between different stands.

£5 ELFEMSEER 8°C 5 In we BUE 5N 5 In wy HEHIER N REIEHH

Table 5 Ordinary least squares regression analyses between 3'° C and In w., 3" N and In wy in litters of different stands in northern

Fujian Province!

8BC (V) 5 Inwe (X) WISMHTH

3PN (Y) 45 Inwy (X) HIZHTEER

fM}d Analysis result of 3"*C (Y) and In w (X) Analysis result of 8°N (V) and In wy (X)
Stan
Jite Equation R? F P VL3 Equation R? F P

FEIRRAR Mytilaria laosensis forest Y=-104.21+0.88X 0.78 41.27  <0.001 Y=-16.81+0.94X 0.88 84.90 <0.001
AP Schima superba forest Y=-624.85+0.94X 0.88 85.26  <0.001 Y=-12.01+0.93X 0.87 77.12  <0.001
HEIHEM Castanopsis fissa forest Y=-342.21+0.78X 0.62 19.18  <0.001 Y=-21.27+0.99X 0.97 406.98 <0.001
T iR AR Choerospondias axillaris forest Y=-63.68+0.88X 0.77 39.72  <0.001 Y=-13.57+0.84X 0.70 28.57 <0.001
K2R Cunninghamia lanceolata forest Y=-140.93+0.92X 0.85 68.54  <0.001 Y=-14.87+0.83X 0.68 25.84 <0.001

D81 C, FEMK AL E HE Stable carbon isotope ratio; 8N %2 5 %7 i % L{H Stable nitrogen isotope ratio; In w: Bk & ) H #A % 4L Natural
logarithm of carbon content; In wy: RE R A SRR Natural logarithm of nitrogen content. R?. FEZ %K Correlation coefficient; F; F HF value;

P. P1{H P value.

2.3 AEMS TIEEIB RS

B R (32 6) R .5 FIMA B L HE C N B i
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0.05) 55 T 70 S AL MR B8 357 HE AR, 2 FhAR 2 1) 38 N
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M 3 87 C FT 8PN 4351 h -26.92%0 ~ —25.06%o0
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Table 6 Comparison on carbon ( C) and nitrogen ( N) contents and 3 C and 8'° N in soils of different stands in northern Fujian

Province (X+SD) !
#3 Stand CH®/(g-kg™') Ccontent  NH/(g-kg™') N content 8" C/ %o 3" N/%o
SCIRIK Mytilaria laosensis forest 26.96+2.52¢ 2.20+0.20b -26.92+0.31b 1.86+0.23b
AR Schima superba forest 29.88+1.95ab 2.41+0.20a -26.45+0.73b 2.33+0.54ab
HEYHEM Castanopsis fissa forest 23.70+1.19d 1.84+0.13¢ -25.91+0.64ab 1.62+0.19b
MR Choerospondias axillaris forest 28.18+1.39bc 2.00+0.09¢ -26.01+0.22ab 1.65+0.51b
FZARM Cunninghamia lanceolata forest 31.15+1.97a 2.53+0.12a -25.06+1.08a 3.01+0.98a

D813C, FaEmFNLZ H(H Stable carbon isotope ratio; 3PN, faZE A A1 X H{i Stable nitrogen isotope ratio. [F]31 WA [R]/ NG PR R IR FEAS R R
1] 22 5 . 3 ( P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05) between different stands.

£7 EILFREMSLESSC 5 In we B 85N 5 In wy

G E /N ZREESHY

Table 7 Ordinary least squares regression analyses between 3'° C and In w., 8° N and In wy in soils of different stands in northern

Fujian Province!)

33C (V)5 Inwe (X)BISMHES R

3N (V)5 Inwy (X) HJHres R

Zké:z Analysis result of 3'3C (Y) and In w (X) Analysis result of 8°N (V) and In wy (X)
tan
J7 2 Equation R? F P J7 2 Equation R? F P

FEFRAM Mytilaria laosensis forest Y=-31.97+0.86X 0.74  17.32  0.006 Y=-1.50+0.63X 0.40 6.03  0.036
AWK Schima superba forest Y=-35.19+0.81X 0.66 15.55  0.004 Y=0.37+0.83X 0.69 17.41  0.003
BEFHAESR Castanopsis fissa forest Y=-36.43+0.83X 0.70 13.68  0.010 Y=0.89+0.91X 0.83 28.70  0.002
MR Choerospondias axillaris forest Y=-30.81+0.77X 0.59 10.08  0.016 Y=-0.62+0.83X 0.69 15.20  0.006
F2 KM Cunninghamia lanceolata forest Y=-36.85+0.80X 0.64 15.92 0.003 Y=0.45+0.88X 0.77 29.76 <0.001

DBC, FaE I & HL{H Stable carbon isotope ratio; 8" N a5 % [f] i & I {H Stable nitrogen isotope ratio; In we s B R H SRXTEL Natural
logarithm of carbon content; In wy : R BB A SR ATEC Natural logarithm of nitrogen content. R?. FEZ %K Correlation coefficient; F; F HF value;

P. P1{H P value.

2.4 AREMSHH 5T EEE §°C 1 8°N HWEELE

GEitEE R (2 8) WoR .5 Akt B 5 ]
S CHIZZE (A C) J—7.14%0 ~ —5.98%0, 8" N ) 2
fE(AS”N) K -4.01%0~ —3.36%0, Fo  AS" C L g iz
AR B HEAR R A ; AS N LB 391 b A iy L5
SR MR, (153 F AR, 5 Fibkar Tl ASE C i
AN I ZEFHIAEE
2.5 Pearson FHXES

XPEJAE 5 Bk it B 8 P iR IR CON
M 8 C F 8N 4T Pearson MISENEMT, 450 (%
9) o LA 34 XFF5 A B A9 A SC MR IR B 3 (P<
0.05) ol ik i 3 (P<0.01) 7K,

R4 M ebRd,C RS N FER R E A
X, ON 5 € S 8 C SR W UM O TR

A ERR 30 C 5 N AR 8PN 5 ¢ F AL A
81 C IR i 3 TG 4 BT, 3RC 5 C

x8 BIAFEHASMHFS515EE 7C N HWEM(ASEC
ASYN) Lb & (X=SD) Y

Table 8 Comparison on differences in 8'*C and 8'°N between leaves
and soils (A3 C and A3'°N) in different stands in northern Fujian
Province (X+SD) !

M43 Stand ASC/ %o ASPN/%o

FoSRRM Mytilaria laosensis forest -6.29+1.05a -4.01%x1.22a
ARG Schima superba forest -6.50+1.41a -3.82+0.50a
EIHHEM Castanopsis fissa forest =7.14+0.74a -3.36+0.62a
P RAHK Choerospondias axillaris forest —5.98+0.84a —3.56+1.13a
K2 KK Cunninghamia lanceolata forest —6.57+2.27a  —3.83+1.05a

DR3¢, ik F (7 2 HE Stable carbon isotope ratio; 8N F&E &
[]43 2 LLAE Stable nitrogen isotope ratio. [F]51 W R[] /NG FHEFRIR
TEA TR AR ] 22 57 @ 3 ( P<0.05) Different lowercases in the same
column indicate the significant differences( P<0.05) between different
stands.
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Table 9 Pearson correlation analysis between C and N contents and 8'*C and 8'°N in leaves, litters, and soils of the test stands in northern

Fujian Province!

T X ZEEL  Correlation coefficient

Index we le WN, le 513cle 8]5Nle we i 8]3(:1; 3PNy, we,s WN,s 813(:5 BISNS
we le 1.000

Wy e -0.386 * 1.000

3¢, 0.310 -0.325 1.000

31N, -0.665 = 0.167 —-0.488 *= 1.000

W i 0.680 ** —0.534 = 0.148 -0.683 xx 1.000

wy -0.195 0.825 ** -0.470 = 0.180 -0.356

3hc, 0.389 % —0.529 *=x 0.844 = —0.485 =% 0.356 -0.574 == 1.000

31N, -0.580 #* 0.151  —0.485 %%  0.924 %% —0.651 % -0.527 #* 1.000

we 0.369 % —0.639 *=* 0.655 % —0.229 0.248 =0.716 % 0.772 %% —0.233 1.000

wy -0.261 -0.315 -0.366 * 0.664 x* —0.130 -0.207 -0.307 0.695 = 0.030 1.000

B¢, 0.325 -0.303 0.831 #=x —0.257 0.031 -0.337 0.786 ** —0.212 0.717 %% —0.174 1.000

31N, -0.413 % -0.224 -0.192 0.596 ** -0.370 * -0.257 -0.145 0.471 =% 0.047 0.547 =+ —0.267 1.000

Ywe o MBS it Leaf carbon content; wy . : M A %7 & Leaf nitrogen content; 8 C),: M J7 42 % B[] i & LL{H Stable carbon isotope ratio of
leaves ; SISNIP; - Fa 2 AR &K LA Stable nitrogen isotope ratio of leaves; We it JH % - 5 & Litter carbon content; wy xRS E
Litter nitrogen content; 8'C,; : 7% M- Fa 2 5% [F] 1 Z HL A Stable carbon isotope ratio of litters; 8 Ny, ; 7% M58 & A R Z L4 Stable nitrogen
isotope ratio of litters; we , : F5ERR &L Soil carbon content; wy ,: 3% & Soil nitrogen content; 8" C, : +3ER Bk A1 K HLAH Stable carbon
isotope ratio of soils; SISNE; + ek 5 R R 2 L Stable nitrogen isotope ratio of soils. * ; P<0.05; =** . P<0.01.
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