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Effects of nitrogen and phosphorus addition on plant community diversity and soil

C N P ecological stoichiometry in a desert steppe of China
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Abstract: In order to deeply understand whether P addition could alleviate the N deposition-induced decrease in plant
community diversity, we explored the effects of P addition on plant biomass, community diversity, and soil C : N : P
ecological stoichiometry under 2-year of 5 g¢/m”/a of N addition (2015—2016) in a long-term fenced desert steppe , located
in Yanchi County, Ningxia, north-western China. We also analysed the relationships between plant community diversity
indices and soil C :N :P ecological stoichiometry as well as other key soil factors. The results showed that combined with low
N addition, low P addition promoted plant biomass accumulation, but moderate and high P addition inhibited the growth of

most species, resulting in decreases in the importance values of Lespedeza potaninii, Astragalus melilotoides, and Sophora
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alopecuroides. With the increase of P addition, both Shannon-Wiener diversity index and Patrick richness index increased
firstly and then decreased, while there were gradual increase in Simpson dominance index and little change in Pielou
evenness index. Increasing P addition reduced soil C :P and N :P ratios; soil N :P ratio, C :P ratio, total P content,
available P concentration, and microbial biomass C :P ratio were tightly related to plant diversity indices, indicating that the
decoupling of elemental stoichiometry in soils will exert great impacts on plant community composition under increasing N
deposition. Taken together, these results might suggest an appropriate amount of P addition could regulate the pressure
between soil P supply and plant P demand through increasing soil availability, raising litter return amount, stimulating
microbial P release, and other approaches, to further alleviate the N addition-induced decrease in plant community

diversity.

Key Words: fragile ecosystems; increase of atmospheric N deposition; P addition; P limitation; plant community

composition
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Table 1 Effects of N and P addition on importance value of the studied species

L e “‘/ﬁl\: n~§ —:j.;.ﬁ e
b Akt AR I WET %%-m‘ IREE b
" Lespedeza Astragalus Sophora Artemisia Salsola .
Treatments . . . . . Other species
potaninii melilotoides alopecuroides scoparia collina
N5PO 0.19+0.01 a nd 0.14+0.03 a 0.18+0.02 ¢ 0.45+0.04 a 0.04+0.03 a
N5P0.5 0.19+0.01 a 0.02+0.02 b 0.15+0.04 a 0.21£0.01 ¢ 0.43+0.03 a 0.01+£0.01 a
N5P1 0.18+0.01 a 0.04+0.02 b 0.14+0.06 a 0.23+0.01 ¢ 0.41+£0.03 a nd
N5P2 0.18+0.02 a 0.15£0.02 a 0.09+0.04 ab 0.26+0.07 ¢ 0.29+0.09 ab 0.04£0.03 a
N5P4 0.19+0.03 a 0.12+0.01 a 0.06+0.04 ab 0.42+0.03 b 0.15+£0.07 b 0.06+£0.03 a
N5P8 0.13+0.04 ab 0.10+£0.03 a 0.02+0.02 b 0.48+0.04 ab 0.22+0.10 b 0.05+0.03 a
N5P16 0.09+0.04 b nd nd 0.55+£0.07 a 0.27+0.03 ab 0.09+0.06 a
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a B Pynd fCFIZALBE T TCARR AN s A R/NG FREFE R B EEAE N I P IR InAb B R 22 5 535 ( P<0.05) A W] - RE 2R 22 5 A 3 (P>0.05)
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Fig.3 Effects of N and P addition on plant community diversity indices
N5P0 N5P0.5 \N5P1 ,N5P2 N5P4 N5P8 il N5P16 XK FEF—Jiti 5.0 ¢ N/m*/a FUZEAE 1, 23 51EA 0.0,0.5.1.0,2.0.4.0 8.0 i1 16.0 g/m?/
a [ Py ANRI/ING FRER IR R — 8 FRTE N FI P 3 Ab B8] 22 55 i 25 ( P<0.05) , AH IRl B3R 22 7 AN 1 3 (P>0.05)

2.3 HHYBE SRS B3 TR 1) RDA HEF

SRR TS 22 REVEFE 805 H I T B9 R PEFT T RDA HERE (&1 5) TP HER Sl A RRAE A 23 51 4 0.787
F10.208, 7 SVRFIE(E Y 99.5% , FHYIREVE ZAEMEFE RS 3R 7 P HE P Rl A AH DG BE 4R 1, e W i >l
(A IR A G AR &, JL A R A RN R BE B 7 2219 99.5%

5 SR SRR 3 R T XA R 2o R I R e R R R s SR Sk S B R Sk 2 IR e ff
N TR T SRS ZFEEFE BN A R B N IE A G, B R A DG, ARG S Hhi sk iR B nT LA
F i SRR 2R i K0 RN A BUE R HE NP b IR P SR AL PR A
i CeP H, RIS LN I AT LA 1, Patrick & FEFEE0 A5 148 NP L C:P LA NH-N ¥
FEIEANSG, 514 P & Gl P YR DL KA Y C P HL I 5C ; Shannon-Wiener ZFEMEFE 5005115 +
HEN:P M .C:P DL NH-N ¥R BEIEAHSE 5 1384 P & B AERL PR A 5% ; Simpson £ 33 45 %505 31
5434 P SEAHES P R IEMSE, 515 NP Fb C:P H LA K NH-N ¥R JE 6K 56 ; Pielou $545) B 5 800>
S5 3 NP WA R C P LLIEARDG, 5§ H 34 P S i PRl Pk B ARG,

3 iTtig

3.1 i N BN EE P RE X 5 R iR A A i 2R )5 T

WFE R B, 76 P SZ RIS BL R R N A9V I sl i P AR s S g e s LR X
I e e FE R AR A Y | N S TR R R A ) LA R e G - B AR AR - R X AR A O (I g E— 4
WESE N BhNF 347t P ACHKSR XY AE KA TR HEE R . AR, D N BRI T BEE it P 30 AP B I%
FFPIEA: P i 25 3 I S I BRI A R 3, 3K mT B2 PR O 77 B i W0 i - 38 P A O LRI, T 5.0 g/
m’/a [ N GIniE— 7 35 P BREI, 2t AR KH, PO, 3 T 3 P i9BLARE S, S/ T N I

http ; //www.ecologica.cn



22 4 FEA A BRI B R AR MR v AR R R C NP AR S SR T HE AR 15 R 7

45 0.6 r
2 b 5
% a7 =
= ] abc B a
gory T ¢ Tl SRR N T
-
O g 41 5
=3 : %5
Eo i
2 BZ
g =
.Hgn 15 -H§ 02
= 3
8 175}
0 0
N5P0 N5P0.5 N5P1 N5P2 N5P4 N5P8 NS5P16 NS5P0 N5P0.5 N5P1 N5P2 NS5P4 NS5P8 N5P16
0.6 12 r
9 a
~ a ab
b %b bed acd 2_‘]_‘3 l be ] 1T ac
g 04 g od bed DT 2 8 b be L
=9 % 4 e C
H o‘j O &
5 £
E H'3
= 02 A 4 +
'3
wn
0 0
N5PO N5P0.5 NSP1 N5SP2 N5P4 NSP8 NS5P16 NSPO N5P0.5 N5P1 N5SP2 N5P4 N5P8 NS5SP16
12 r 12 r
a
o ab ab ab ac
. < T ac be c
I ab T -'I’_
o ab ac 1
= 8 I be be i&'g 08
- <
XL c o E
ik +
%E %_
3 +H'3
HE 4t s 04
3
2]
0 0
N5PO N5P0.5 NSP1 N5P2 N5P4 NSP8 NS5P16 NSPO N5P0.5 N5P1 N5SP2 N5P4 N5P8 NSP16

NFIPES AL N and P addition treatments

4 N7 PHMLEE C:N:P AU EBERZI
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