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(C) cycle of terrestrial ecosystems. Nowadays, a large number of studies have demonstrated the positive effects of increasing
N deposition on globally terrestrial vegetation C storage. While most of previous studies attributed it to the increased plant
above-ground biomass due to the enhanced photosynthesis, recent studies have found that the effects of long-term N addition
on below-ground biomass were also important for terrestrial C sinks. This study synthesized data from 181 available
published papers across the Chinese major terrestrial ecosystems, and performed a meta-analysis to quantitatively evaluate
the impact of the elevated N inputs on the biomass allocation of above- and below-ground in the Chinses terrestrial
vegetation, as well as the differences between ecosystem types and fertilization regimes. We analyzed the different responses
of plant biomass allocation to N enrichment to investigate the potential mechanisms of vegetation C gain response to
chronically elevated atmospheric N deposition. Our results showed that N addition significantly enhanced the net
photosynthetic rate and C storage in the Chinese terrestrial vegetation, and the responses of plant biomass allocation to N
addition differed considerably between the different ecosystem types or fertilization regimes. The N concentration in the
leaves of terrestrial plants significantly increased, and hence significantly reduced the C/N ratios in the leaves and litter,
but did not significantly affect the C/N ratio in fine roots. N addition significantly increased plant net photosynthetic rate,
but decreased photosynthetic nitrogen-use efficiency. On average, the above-ground biomass, litter mass, as well as root
biomass increased significantly by 38%, 17%, and 18%, respectively. The magnitude of response of shoot to N addition
was higher than that of the root in general. However, the responses of above- and below-ground biomass allocation to N
addition were inconsistent in different ecosystem types. We found that the N addition significantly increased above-ground
biomass but non-significantly increased root biomass in N-limited temperate forests and grasslands. Alternatively, N addition
significantly increased root biomass rather than above-ground biomass in N-rich subtropical forests in China. The results of
regression analysis showed that above-ground biomass did not increase linearly with the increase of root biomass, the
response ratio of above-ground biomass firstly rising and then falling with the response ratio of root biomass. In addition, the
net photosynthetic rate and photosynthetic nitrogen-use efficiency of plants also firstly increased and then decreased with the
increase of leaf N concentration. It implies that the plant C partitioning strategies under the increased atmospheric N
deposition are evolutionary development. With the continuous exogenous N inputs, plants would invest more C to promote
root growth to acquire other resources, instead of preferentially investing more C to shoot to promote the increase of above-
ground biomass. In summary, the nonlinear relationship between plant above- and below-ground biomass may affect
predictions of C gain in terrestrial ecosystems, and future studies should focus on the changes in plant C partitioning strategy

under long-term elevated atmospheric N deposition.

Key Words: biomass; meta-analysis; nitrogen deposition; terrestrial ecosystem; carbon partitioning strategy
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Fig.1 Frequency distribution histogram of the selected plant C-related variables
A BGEE A net photosynthetic rate; PNUE: Y64 & F| FHAL % photosynthetic nitrogen-use efficiency; WUE: 7K 43 F] FH &% long-term
water-use efficiency; AGB: b A4 aboveground biomass; LB: M F 41 leaf biomass; LP: J7&4) 7= litter production; RB: A4 ¥)iE
root biomass; FRB; ZIARZEY 4 fine root biomass; Ra: F WL autotrophic respiration

http : //www.ecologica.cn



44 B Q A5 SO r [l A Bt - AR 3 P AR R 1317

1.2 H¥agit 5507
HRHE Hedges 25107 (e 55 434 )5 11545 725 50 137 LK/ (response ratio, RR) 38 32 Wi 17 LU #1491 9K %o %
FEALIE S (InRR) A VFAk 4575 X6 A IR 8, A 5KH
In (RR) =1In(X,/ X,) =1In(X,) - In(X,) (1)

o, X, A0 X, 2 SRR B AT LA (8, 35 InRR>0 , WIZRIZAS X S A M 1IE . InRR<0,
RTS8 X A IR B4 B, InRR =0, 3R/~ 1278 BE7E X IR 5 Ab 32 22 (8] e 284k
Z BT EE A 53 BT R 22 38 3 A AU ) AR 25 204 T S AR RON AR R DA S 48 R IR . SR T, 25 B 3 40
SRR A R Gt Iy 22, BT 5 22 B0 A 75 12 7T BE 25 o 347 e A s (L T 7 20 £ 1) BRI BIF A R
(R BB R SR N 255 PR, 2 R RIS, AN S B AR A& AT I REAS Sk 3 AY
#H, AN
W =(N, xN,)/(N, +N,) (2)
Ao, W, ARRSWIEREEE, N, F1 N, 53 ARSI X IR P REA I, A, 2T T3 SRRSO A B, dn
A — s A R E A 22 1, W75 2228l i (] i R s Mk . It , R H“ shifting the unit of analysis”
Pk A AR h 2 WA AR, A 20N
W =W/n (3)
K. W, Rz gE FR A A LB R 5 A, n R [R]— I 5 H A A SRR AT Hh 1 ORI (A 5
S35 Z WAL IR A 3BT 2 ARBIR G ST AT M TR A 2080 g A 7 P G 36 45 28 o A sl B 75 5 0
FHZE , LA KON AR 15 52 B it A e (V) it 20T (8] (D) By, 3K (4) PR R AE AR T 4 A s e i il
Je (N FD 2t/ BB R T JA AR E R ME B W E U (AIC) RURREL T RE (3R 1) o AN
In(RR) =8, +B, xIn(N) +B, xD + 7, +& (4)
A, NI D ARG E R A AU ], B, 2 BB, 77, [URAS W WIBANLALNL , & JofilikEiR 22, 4
In (N) F D WbrEAbms (2 M EIFBR A5 hriE 2 ) | B, AR ZH 3 At U 18] B B B oni(E il
R A (A 4.5.0) B9 Imed” A0 (JRAS 1.1-2.0) 3817 B S 20 #r , SR IBORUAR At T LA W7, AR AL R,
55 B In(RR) Fe Ak A 43 OB X LU G- fige 8 R0 S XS T 28 722 8 118 B2 i DR/

F1 mFHEERESMEER RGBS REMNE

Table 1 The values of the Akaike information criterion for four alternative models

A5 Variable Fi% 1Model 1 FEHI 2Model2 I 3Model3 FER 4AModel4
ot G EE A 63.73 63.42 64.47 63.86
Hei AR AR PNUE 59.67 61.42 59.54 61.20
KA R WUE 8.68 5.35 9.19 5.90
M AR AGB 184.66 183.35 186.25 185.03
R A LB 59.90 59.07 59.09 59.18
& & it Leaf N -47.92 -67.51 -47.73 -67.48
I F B L Leal CN 433 -15.84 6.27 -13.28
Y5 LP 2.94 -1.98 2.82 -2.03
JH 5 A L Litter CN 13.44 11.69 13.28 11.79
WY RB 139.72 142.77 140.49 143.56
YNRA: P FRB 99.24 96.98 100.03 97.69
YARBRA L FR CN 10.84 11.08 7.82 8.05
A FEME Ra 56.06 56.17 55.67 55.78

AL In (RR) =By +By XN+, XD 47, +&; BHI2: In (RR) =B, +B, xIn(N) +B, XD+, +&; BH3: In(RR) =B, +8,
XN +B, xIn(D) +,, +&; B 4. In(RR) =B, +B, xIn(N) +B, xIn(D) + 1, +é&; A: HIEEHFE net photosynthetic rate; PNUE: J
B AFIJHZA photosynthetic nitrogen-use efficiency; WUE: 1] 7K 73 F R % long-term water-use efficiency; AGB: i I 4= #) 4 aboveground
biomass; LB; M F £ ¥ Ht leaf biomass; LP; J7547 & litter production; RB; A3AEMIHt root biomass; FRB: 4R HF fine root biomass; FR CN;
AIARER Z L fine root carbon/nitrogen ratio; Ra: H I autotrophic respiration
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