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Abstract Aims Interactive effects of elevated atmospheric CO, concentration [CO;] and nitrogen
(N) deposition on terrestrial ecosystems play an important role in global carbon cycling. Ecosystems in
subtropical and tropical areas occupy a large percent of the global biomass, but few studies have been
done in these areas. Therefore, our objective was to conduct an experiment to improve our understand-
ing of atmospheric [CO;] enrichment and N deposition effects on biomass accumulation and allocation
in subtropical and tropical forests.

Methods A model forest ecosystem was constructed of five tree species native to South China: Schima
superba, Castanopsis hystrix, Ormosia pinnata, Acmena acuminatissima and Syzygium hancei. The
species were exposed to a factorial combination of elevated CO, and high N deposition in open-top
chambers beginning March 2005. There are four experimental treatments, including CN (elevated [CO,]
of (700+20) pmol-mol ™" and high N of 100 kg N-hm *-a™"), C+ (elevated [CO5] of (700+20) pmol-mol ™
and ambient N), N+ (ambient [CO,] and high N of 100 kg N-hm™-a™) and CK (ambient [CO,] and am-
bient N). Each treatment was replicated two to three times.

Important findings The first 3 years of study indicated that responses of biomass accumulation to dif-
ferent treatments varied among species. Total biomass of S. superba, A. acuminatissima and S. hancei
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exhibited significant positive responses to N+ treatment, while biomass of A. acuminatissima and O.

pinnata were significantly enhanced under C+ treatment. Biomass accumulation of all species except C.
hystrix differed significantly between CN and CK treatments. Furthermore, responses of biomass allo-
cation to treatments differed among species. N+ treatment stimulated aboveground biomass accumula-
tion, with decreasing root:shoot ratio. C+ treatment significantly increased biomass allocation to below-

ground biomass in C. hystrix and S. hancei, but enhanced biomass allocation to aboveground biomass in

S. superba and O. pinnata. However, CN treatment only resulted in significant belowground biomass

accumulation in S. hancei. Responses of the whole community to treatments depended on changes of

biomass accumulation and allocation among dominant species and how they performed in the commu-

nity.
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Table 1 ANOVA Two-Way analysis results
b3 B C D E
Treatments
g CO, 0.157 0.001 <0.001 0.685 0.081
Total biomass N <0.001 0.002 0.052 0.005 0.195
CO,xN 0.899 0.796 0.022 0.206 0.527
Wt CO, 0.563 <0.001 <0.001 <0.001 <0.001
Root : Shoot ratio N 0.021 <0.001 <0.001 <0.001 <0.001
CO,xN <0.001 0.015 <0.001 <0.001 <0.001
TEVE A ) CO, 0.004
Community total biomass N 0.002
CO,xN 0.325
BRI LAY R CO, 0.031
Community belowground : aboveground N 0.001
ratio ’
CO,xN 0.504

X R R Mp {34 0 2% Overstriking letters indicate significant difference (p<0.05) Species. CO,xspecies. Nxspecies #J
7% Species. CO,xspecies. Nxspecies are all significant at 5% level A: fif K Schima superba B: W #BkAcmena acuminatissima C:
W15, Ormosia pinnata  D: 2Lt Castanopsis hystrix E: 2L655 Bk Syzygium hancei

BF PR AT AR (+102%, p<0.01)F1 £ & 3 Bk (+59%,
p<0.05)Pi & AW &AL &, 1 C+ Ak BEIF A BE 2
FHAR X PRI ) AR K (p>0.05) . AR 1T, FERDL
FEBE MBI 45 AF T, COLMJE b+ nT DA 34 fup A 2R
Y A B (+124%), EI7E— @R B T 4L
fig% 5 Bk A2 ) 1 AR R (+47%) (1AL 1E), fHCN
A BEEj SRON A A B O A S B E R
(p>0.05), == B X P4 ol K 490 %5 00T % 184 0 A ) At
UK.
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— B MR (+95%, p<0.05), R WiFF LG X COL T
o M S AR o (N Ab B B A AN e 00 v R 4
A B B BT R (p>0.05), AR 5% Rl L
A AR AU R P2 DA G (BT1C).

3) C-NR# X (CN>N+=C+>CK): L it

JEN I8 C+ Ab HE 35 B8 W2 4 1 vl ek 2B =
AR B (+57%, p<0.05R1+61%, p<0.05), Kk, 7E
CNAL B, HAY) & 82 B A 0S8 sy
(+128%, p<0.05) (K1B), F£HZYFISTCOM
T i A0 G A 1 o 3 B A R B e R AE
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i b, R AR, R T A
B RE St A R AR, HEER A S L
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) s R B AE A R A 2R 1 T A R R 38 02 A R i
X5 LT HEAE Ry i b DX 370 S R o LA A 11
INEWIEE P
3.1.2 MY E KR

FEARF AR BE S A T 2 2R Y b R 364y
A AR 4y Ak e (2, 2 1):

1) CO MR JE T} v (C+Ab F1 ) fig o 22 12 HE 21 4k 0
2 0% 35 Bk 7 P A A2 b 38 0 AR R 1 R R (R
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Fig. 1

Biomass accumulation under different treatments

KR A 38 hg P35 ME, R 25 2k R R bR % (SD) . Bars represent average biomass and standard deviation HN: &%
UL High N deposition (100 kg N-hm >-a™') LN: 1§ 5% U4 Ambient N deposition AH [i] 7 BE L /RAE0.05 /K R 2 A
3% Same letters indicate no significant differences at 5 % level among treatments
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Fig. 2 Root: shoot ratio under different treatments
K A B 1 Note see Fig. 1

3) CNAbBE 5 25 58 0 21 6% 385 Bk AR 76 L AE (+7 %,
p<0.001) (K2E), @ R AR E,

{ERSIRTE BT RN

R N T PANG R I AR Y F S oA )

(-39%, p<0.001; —35%, p<0.001FI-9%, p<0.01),

et 5 o3

YRR E (2B, 2C. 2D). CN

Ak P A AR TR LU B 2 5 (p>0.05) o
BAR, Bl A A R GRS COL K LT i e
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Yy (1) 53 FCAS R W E e T e AR S R G I AR
DAL MEHEEEY 2 SRR AR, |
B2 R Ik R A R
3.2 BEREW A R R IL R R

BI3 e K1 R LW, CHAHEFINA AL H
RE I 5 UE B 9 AR W) 1 (1 AR 82 (+23%, p<0.05 A1
+28%, p<0.05), 1 £ECNALFE(C-NAZ H)[K) 44
BV AR AR RN B3 (+66%, p<0.05). XK
B, TECO M BT i S RUT 3G I &A1, ARk
TV B B AR AL 4 77 AR E T WA Y., JX 55 Reich %%
(2006) 1) 45 & — EH .
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a Il = CO; Elevated CO,

b [ %5 CO2 Ambient CO,
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=
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Fig. 3 Community total biomass accumulation under dif-
ferent treatments
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o
~
IS

o
w

e
o

o
—_

BRI T LA R L
Community belowground : aboveground ratio

(=]

HN LN
N & 3 N treatments
Il = CO; Elevated CO,
[ %5 CO2 Ambient CO,

Kla Bk Rl it B B 2 L
FEAN [ S8 0 BE 4% AR 19224k
Fig. 4 Community belowground : aboveground ratio under
different treatments

P [ 1 Note see Fig. 1

K488 TAEAFR AT, v 3
oy 5 R ER A A I A AR R . CHAREE, N+
AL PR CNAR BRI FRARHL T 560 5 o 3585 B W) =
2 W(~4%, p>0.05; —10%, p<0.05; —16% p<0.05),
SR FETE AN R A R R 382 5 e R o A
YaE Bk RS G IS R, X—4 R 5Dk
Ay ke Jo FL Ay B SR AR U T IR B DT AH G o
TEAW TR S R G, WA ff
AR Ko 21k 3 B0 RE W A= ) 1 o VR A R T s RS
g, ABATTIR AR ) 543 BOAK JR 0T B VR 2R ) 1 43 oA
Jaide 3 FEH

4 it it

4.1 EW RS XS AN [F) A B N ) 2 S

WL 3AE I SEI0 45 AR, OTCHIBL M AEAS R
A [F ) b A= ) B AR R A A I COL K B2 T BA %
U RSN BAT AN E e SRR AE . 1A
WL, 76 I 1] = iR JE COI T, MY (&
T CHEY)) Rubisco(% MiHE-1,5- — @ 1R 2 (b g/
IIAEC T ) R R A0 e 1 B B my, TR i e A
mR, R R R, 1998; Larios et
al., 2001). R, 7EKHIEIKRECOIE T K
A 25 BRIV KR 5, A A & T8 2 1Y
SR TR B O, TR MG A M 2 )
IS (B84, 2003; Ainsworth et al., 2003),
RO P8 “ 643G % 7 (Photosynthesis acclima-
tion)(Gunderson & Waullschleger, 1994; ¥f K4x,
1994), {HGA M2 A AR LG IE 5 K COL K B 4%
TR (R4, 1994; % =4, 1997; Rogers et
al., 2004). ARSI T A Z X R K IHAECOL K
FEF RS N AR, AR R B A AR
FE @380, A ey b o 22, a0 Rk e AL
S Y RIEF MBS, Rk R E
PEZE S, Wi AL 20HE R ar il bk . gL S, W)
AE A T A A BRI 1A ) At tH B 77O & 3 .
W, EENIE NI, 5y ER R
() 22 S AN B B o ToelZ(2001) M %8 5 35 4 1) £
FEAMAE S8 R K 2 B )b s 56 36 B A )/ 1
RE A% 1 THI A B COL MR 5 1A T e, (HU 2 W b 3L A7
(10T T 00 ) S SO T R A P e R

U N TR 38 0 25 I OR ) ARG R AR
WINESRERERE, TERRRZESR
g v HL AT i i X (Neff et al., 2002) . MAS SZE 1)
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SR, RIS AE U A T ) A Ay
H X, H OB R g0 U3 NI kv IA B A, )
RUCE I IR Y A BN R . A
RUCRERG N, A&k it i B E B A s, S e
Rubiscolf] & &, #&midt &, By A
AR R [ UUE L R0 3R IR BG 0 I A e Wl 25 e gk
AR, WAL MR 4L .

C-N# & E H AT fE 23 5% W COL Mk 52 T iy ) 1
AR RGN N " (Luo er al., 2004;
Hungate et al., 2003). $R 11, BLFEBA 0% 1 H s
K WICOLM L () T im0 - 138 R Gk 5 A A
IS (Zak et al., 2000). {ELLAERIBFSTH, CO,
T T 0 R 40 A 4 R B ) L T AR A e R A
PR — 20 B4 b0 45 S WL R IE o 38 DN A
(Populus tremuloides)%)) Tt B T TiAEH C-NAZ H. S 46
ORI, AT S B B B A K LA
BACFI B E (Zak et al., 2000). [FFER) 45 BAE
de GraaffZ5(2006)X} 2 A~ 5250 i 77 2534 vh 43 2144
Mok, HAFRe B AR, M4 A
W COy & — 08 7 B i K9 26 K (Finzi et al.,
2002). ASSEE R, C-NAZH AL P HEY)
W B R IR 52 MR 55 COL 9 B T v AN 0D e 388 o 1)
B AL BRAH LE AT BA W] & bk, R T S AT
R, X5V MR R EYA . SR,
Spinnler &5 7F %t - = &2 (Picea abies) — 11 & B¢
(Fagus sylvatica) %W IIBLHULAE S RG4FEHFF
R TR ) 1 358 43 v e AT e R LA HE R I
BABENZER, REVPE M T aa b N EY)
PRI A T T A P (R R S A, A AR Tt R
HIFE Y 4= K (Spinnler et al., 2002). Haile-Mariam
X VY 3 35 K (Pinus  ponderosa) [P HIF 5718 32 FF X A
4518 (Haile-Mariam et al., 2000). At A W, C-N
AR A K WEH R AR RMAFEE, S5
ISR TN 1) RORE DA SI2 56 8¢ it 25 512 56 [
AR, W EK IO TR R 78 5 1 BE 1E b 3
¥,

4.2 YR IIBCHE )R

Luo %5 (2006a) X} K & CO, 35 14 51 56 45 1)
meta 43 AT 45 B £ W, #EFace (Free-air CO, en-
richment) fl1ii 4 (Green house) ) 444 T 2 3 4
M) A S A B AR B, T OTC A% 1Y S5
Y SR AR B, R R TR A AR )
EH R IERARE . 248, B TOTCH[H

()R BRI, FEY 0 T 4 BUTE 2 D TR UR, ek i
B A . I SR G 2% B SE AR 45 RN
SO o FEARSEEG Y, COLMRPE T AU R38N &
CNZAZ H AL BE, {3F K HE 7 iy b3 oy AR ) &
(IR, e &AL HERETE M b o0 A AR 4 e 1 1
e

5 & it

1) ERRMARAESRG T, COIKELTT .
BT R 3G I S C-NAZ . b B REAR 1k AE ) A 40 = 1K)
BLER, AEAN AR ] 1R iy 2 AN — B30

2) C-NAZH AL MY A A R R
P A FA LE BT Bk, X ied SR
AR SRR it
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YRR
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