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Abstract; The drought caused by global climate change and the increased atmospheric nitrogen deposition caused by human
activities will directly affect the structure and function of forest ecosystems. Leaves and fine roots are the most important
resource-obtaining functional organs of plants, whose stoichiometry characteristics can indicate their resource utilization and
survival adaptation strategies. Under the background of climate change, understanding the stoichiometry and adaptive
characteristics of plants will be beneficial to predict future changes in the forest’s ecosystem functions. Through a two-factor
interaction experiment for one year, this study explored the response characteristics of the stoichiometry ratio of carbon
(C), nitrogen (N), and phosphorus (P) elements in leaves and fine roots of Moso bamhoo ( Phyllostachys edulis) forest
(‘an important subtropical forest type in China) under the dual influences of throughfall reduction and nitrogen addition. It
is of great significance for understanding the adaptation of Moso bamboo forest ecosystem to global changes and nutrient
utilization strategies. The results showed that (1) the throughfall reduction significantly decreased N and P contents in
leaves, but significantly increased N content in fine roots, and had no significant effect on C content in leaves as well as C
and P contents in fine roots. Nitrogen addition significantly increased N content of soil and N content in leaves, but had no
significant effect on C, P contents in leaves and C, N, P contents in fine roots. (2) The throughfall reduction, nitrogen
addition and their interaction had no significant effect on the ratio of C :N : P of soil. (3) The throughfall reduction
significantly increased the ratios of C:N, C:P, and N :P in leaves. Nitrogen addition significantly decreased the ratio of
C:N in leaves, but had no significant effect on the ratios of C :P and N :P in leaves. The interaction of throughfall reduction
and nitrogen addition significantly decreased the ratios of C :N and C :P in leaves, but had no significant effect on the ratio
of N:P in leaves. (4) The throughfall reduction significantly decreased the ratio of C :N in fine roots, but had no
significant effect on the ratios of C :P and N :P in fine roots. Nitrogen addition and the interaction of throughfall reduction
and nitrogen addition had no effect on the ratio of C :N :P in fine roots. Our study indicated that Moso bamboo adopted
strategies to reduce N and P contents in leaves, increase N content in fine roots, improve N and P utilization efficiency in
leaves, and maintain fine roots’ stable P utilization efficiency. Nitrogen addition failed to alleviate drought stress caused by
the throughfall reduction on Moso bamboo. Moso bamboo coped with drought stress through changed N distribution pattern
and N, P utilization efficiency between the aboveground (leaves) and the underground (fine roots). Under the treatment of
nitrogen addition, N content in leaves increased significantly, and the ratio of C :N decreased significantly. However, C,
N, and P contents in fine roots as well as the stoichiometric ratio did not change significantly. It can be seen that the
aboveground (leaves) and the underground (fine roots) of Moso bamboo have different response strategies to the throughfall
reduction , nitrogen addition and their interaction. This study can provide theoretical basis for the sustainable management of

Moso bamboo plantation under the background of global change.
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Table 1 Stand characteristics of Phyllostachys edulis
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Sites Density/ Mean diameter Slope/(°) Altitude/ Age structure
e (#/hm?) at breast height/cm ope uderm (I:1:1 degree bamboo)/
(%:%:% )
X B Control (CK) 4725+350 9.61+0.10 <5 896.5+0.28 23:35:42
ZE 75 MU /D Throughfall reduction ( Tr) 4600£550 9.63+0.10 <5 889.3+0.48 13 :30 :57
AR Nitrogen addition (Na) 4825+350 9.31+0.13 <5 900.8+0.25 18 :28 :54
S D+ E AN
Throughfall reduction+ Nitrogen 4650+325 9.76+0.30 <5 895.5+0.65 14 :32 :54
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100 H i T4 C N AP S8 g, 510 [RIT, 78 B34 s Bt AL A58 B8 428 12 30 R b - 4 b 428 HL R 5 R4
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Fig.1 Effects of throughfall reduction and nitrogen addition on soil physical and chemical properties
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Fig.2 Effects of throughfall reduction and nitrogen addition on soil carbon ( C), nitrogen ( N), phosphorus ( P) contents and

stoichiometric characteristics
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Fig.3 Effects of throughfall reduction and nitrogen addition on leaf carbon ( C), nitrogen ( N), phosphorus ( P) contents and

stoichiometric characteristics
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Fig. 4 Effects of throughfall reduction and nitrogen addition on fine root carbon (C), nitrogen (N), phosphorus (P) contents and

stoichiometric characteristics
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FR b 35 2 - 37K 53 A7 RO AR A 7T RE N TR B AT AR R AR A T BRI R P % e st b &
B P SR SR P D IEA S (MR R =0.979) , M5 i F s/ e P R P S i S AR P & i 2 (]
TSN (MR FE KL =0.836) , UL LKA RAEREAR 2 SFERAT P AR 5 R &
fEF G SUE TR AR N R B, S R R e N SR P B R IR DG OE R (A
KFZK=0.980) , MixF HEAEHL it A9 N SR P B 0FOR IR A OGS R UL X it 5 N P R0 R
HA DR

F2 EBMMA-LE-ARZE C NP SENHEXESR

Table 2 Correlation analysis of C, N, P contents between leaf, fine root and soil of Phyllostachys edulis

R $ekg i Fine root I Leaf
Sites Indices C N P C N P
XF IR Control (CK) 13 C 0.876 0.833 0.197 0.186 0.507 -0.099
N 0.198 -0.079 -0.578 -0.990**  -0.297 -0.947
p 0.495 -0.195 0.979 0.561 0.971" 0.578
it C -0.079 0.083 0.674 1 0.427 0.950
N 0.689 -0.037 0.902 — 1 0.393
p -0.272 -0.231 0.722 — — 1
3 W U D 44 o 0.741 0.364 0.779 0.912 0.887 0.827
Throughfall reduction ('Tr) N 0.423 -0.147 0.944 0.522 0. 604 0.449
p 0.367 -0.427 0.836 0.312 0.345 0.176
it C 0.814 0. 660 0.490 1 0.903 0.925
N 0.502 0.699 0.700 — 1 0.980
p 0.534 0.815 0.546 — — 1
Ausn +35 C 0.359 0.095 -0.171 -0.346 0.020 0.207
Nitrogen addition ( Na) N -0.112 0.545 -0.246 -0. 060 -0.178 0.319
p 0.359 -0.403 0.998 ** 0.734 0.955" 0. 844
it o -0.369 0.268 0.717 1 0. 501 0.812
N 0.619 -0.616 0.958 — 1 0.738
p 0.068 0.070 0. 809 — — 1
2537 H D + B AN +-35 C 0.636 0.590 0.912 -0.093 0.766 0.526
Throughfall reduction + N -0.323 -0.571 0.346 0.715 0.637 0.359
Nitrogen addition p 0.575 0.380 0.954 0.177 0.905 0.679
(Tr+Na) it C -0.172 -0.737 0.206 1 0. 554 0.613
N 0.521 0.080 0.922 — 1 0.893
p 0.665 0.083 0.827 — — 1

* Fe/8 P<0.05, = * Fn P<0.01

3.2 FISIALBEXTBATH AR C N P i Al sa it i

AWFFE PR A INAL B E N 7 N i XRT e S g N RN T A I Y HR D I R ) i R A 3
AR T BT AR N B A Rl LU A R 3R 4 i SR, AR R R AF 5 RAT
X REAT N JCR A AR iR AR IRE L P B AT N i 5 R P S i DA G (I OC R B =
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0.955) ,AHIFE R A INAL B Z i 7 N A IR BUE L 8erh P&, DU U Il RE 21 hin -3 P i
AR S) . X5 Gress 555 ST AR NS 18 A HE P AERLIAS R | HE— 20368 i 2 ) P BRIl i 52 45 A
L, S RA AL A N i M A ], FAT AR K BN A B 28 Ot /i) P, X g
SRR S |2 S B B RO ) AR PRI A RIS A L, R A PR Y i SR T R S
HiZTE 2 ML RE ) BE L, BERTZAR A 1 A K A2 BT R BRI o ASTFIEAR DG 43 ol 0, ZE 7R T 4L
A AL B AR AR P S i S A P S R IEAOC (A R K =0.998 H10.954) | X it — B ULA BT A K2
5P TR MR, X S RRBEE Wardle ™ 45 0C T A AR A S R G E K A2 5 P BRI A2
RIEAR -, ABINEFRER T B A C:N, TR T RS T2 A N SO BT AKX N /5K,
N AR REAR, BT LA C N SRR, 13X 5 7 vk S AP EFAME N i A A RESE T C N A S e F
FENGOLAIML . W A FNARARAL 2T i R AR Xt T RS A8 A fy iy o7 AR FE AN R 388 W A AR A w8 Al 3
T PO T R L A 4 M AN 1= 43 BRI TR S AR e A AR KA B I ARIE A 5 AR
FEPRAIRF RN 5 N SR B CoN TR C N P & 8 R A r R RS A 52 L, U]
RN BATH X IR0 A AR IRE S T E B 5k
3.3 AR AL BRI AL B AR FXT I AR C NP S i e A i LR

AWFERI] AE T BIREE D KA A P (KO 1 2, RO AR ™ ASBF IS AR LY
598, CIR RIS 15, BATH A C N A C =P 323 B - 550 W el /DA B iy T el 25 e T IR A A B, HLAE
BT AL B WA IMERF B AT A C N C P B2 B35 T Beag a3 RIB AT i f L N P FR 7 BEA TR
[RIACRE 19805 , N P FIHIRCRFRAR . it il LATERA 2 i W s/ RAS IR [FVE TG K o e e R 26 o s 32
(27 HERE T RN BT NP 3R AR AR A — S BAE L, X AT RE I I T o ek
PARIBORI 53 BC A R 18 55 53 0K 3 A6 AR A BRI P B0 T 0 8 L 43 R R 3w 0 55— T, AL £ o AU A
Bepk SR IR0 2 M o M 2 i AR o i ARE TEERPL G VR T, i J2 T 22 b 7 0 2 i 990 o A AR A fie
IKGF FRATHII . Broadley 55 A TR, T BRI EE I C, A3 FOH- %50 T 240 Fe 4 b 138 43 it
R UGRIEHIE R A K HbA B e R WK S0 T 2R N2 R T30 T #3320 IR AT ARBFGESE R S
FARML, A28 B R I A R A I AT A AARSR 2 S i AN 3 (H I NP S AR N S
PRI HAR N 518 K C:N BRI EER TR BTLL, AT TR N B 28N P AR AR (FF B
AR TR 53 HE LB S A 22 5 2 1 MK 43 ) AT X SR b BRE 200 TR PR BE B AT R N ORI OR
WA

OF 175 TR/ b B A 0 K o JBik e S ZE BRI T B AT A NP Er e HER R B C N L C P TN <P i 3
T 2 O ps/ D A0 B G RGN T ARAR N R AR C N W RN, AR S B i 2 35 W9 /D A G B AT
PR R E A S BT O b b RS N R T ECAR R R N P FH AR A S e e o SR
g, AASIN R T N S AR N S, i CoN R REAR, T ER AR C NP i K fh
THE s 272840, AT BB UL A B IR BATH R SR 520 R U T . ASBFSE A5 2 A0 2510 2 4 0 ik
U9 A5 | 0 T ARSI A DU 5 | %8 LAVERA 000 A R S8 A0 1 5 T 20 IR B e B % B AT AR A
BRGIMW ,
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