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Nitrogen resorption efficiency of perennial plant decreases with warming and

nitrogen addition in desert steppe
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Abstract: When vegetative organs of plants wither, the nutrient resorption from senescing tissues to storage tissues was the
most important adaptative strategy in different growing environments. The nitrogen concentration in green, senescent stages
and nitrogen resorption efficiency (NRE) in 5 perennial dominant species were evaluated in a manipulative experiment
conducted in Stipa breviflora desert steppe, Inner Mongolia, with treatments of warming, nitrogen addition and its
interaction. The results showed that warming significantly increased nitrogen concentration in green and senescent plants by
5.5% and 11.3%, respectively, and decreased NRE by 7.0%. Nitrogen addition significantly increased nitrogen contents in
green plants by 5.2% and decreased NRE by 2.9%. There was significant interaction between warming and nitrogen addition

to increase nitrogen concentrations of green and senescent plants and to reduce NRE. The nitrogen concentration and NRE of
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the five species showed higher species—specific responses in different treatments, these species—specific responses reflected
flexible adaptation of the plants to environment change. This research indicated that independently warming and nitrogen and
its interaction decreased plant NRE in desert steppe ecosystem. These results will provide data support and experimental

evidence in predicting the trend of NRE of desert ecosystem under climate change.

Key Words: nitrogen resorption proficiency; nitrogen resorption efficiency; global warming; nitrogen addition;

desert steppe
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RALAS 1, PIEA PR G =R 13% , 2R E N 0.13%,, X5 X A FE B 22 U AEET 5P (Stipa brevifora )
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AWFFELAN G 0¥ EERALETSF RIRTE BB GO B XS 4, T 2006 4F 5 7 B 5039 1R 45 1 28 B IF s
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— AN FE S 45 (Infrared Radiator, Kalglo Electronics Inc., Bethlehem, PN, USA) #E47 #5552 H5 b
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Fig.1 Seasonal change of monthly precipitation and monthly mean temperature in 2009 (a) , Seasonal change of mean soil temperature at
10cm depth treatment-induced by warming ( W) , nitrogen addition (N) and warming plus nitrogen addition ( WN) (b), Annual mean

temperature on different treatments (c)
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HAEAOA BEMEER, RSB IR (3R 1) o 3R R 0 73 Ji A A ) o - 10 00 32 i 17 5.5%
M5.1%, TLAYRhat 2 S Rk BT N 20.3—28.1 mg/g, MBI BE K/ INITURE Ay A Hin > 88 3K e 46 > T
TR T RSV SRS 5P, X R — RN E AN [ AL 3R] 22 S5 R4 7 1) B DR 38 07 22 40 BT 3R W, Bl L U s AL
A8 HAE AR 5 4 AR K AL TE S B F B RIA T = i 300 1 20 2 (R stb R N A6 1 28 WA~ P b
SRR B R A AL BRI 3 TE 22 57 (Bl 2-a, b, ¢, d, e) .

F1 EEAXRFMEYFITEY BRI (Ng) FAa A EIRE (Ns) IR EEEE (NRE) ¥ =AEFESHT
Table 1 Results ( F-value) of split-plot ANOVA on the effect of warming ( W) , nitrogen (N) , species (S) and interaction effects on nitrogen
concentration in green and senescent leaves of plant population and nitrogen resorption efficiency ( NRE)

ERM R L it SR

. S 2 3
Kb 3 K Nitrogen concentration  Nitrogen concentration ﬂi .WX/QK
. . Nitrogen resorption
Treatment Level in green leaves/ in senescent leaves/ .. o
(me/e) (me/e) efficiency%
HE3E Warming (W) 10.7 * 37.87* 46.9%"*
RZ BN Nitrogen addition (N) 13.6 *** 0.2 8.3 **
Yyl Species (S) 70.7 *** 46.6 " 37.6 ***
WxN 9.2 ** 6.2 " 182 ***
WxS 0.4 0.9 1.9
NxS 0.2 0.4 1.3
WXNXS 1.2 0.2 2.7
B W, 24.1b 18.0 b 48.6 a
Warming (W) W, 25.5a 20.1 a 41.6 b
AEBM Ny 242 b 19.0 a 46.6 b
Nitrogen addition (N) N, 254 a 19.1 a 43.6 a
LYl C. ammannii 26.8 a 22.7 a 437 b
Species (S) S. breviflora 203 ¢ 17.8 ¢ 339¢
A. frigida 24.2 b 20.2 b 47.7 ab
K. prostrata 28.1 a 16.6 ¢ 50.1 a
C. songorica 24.7 b 179 ¢ 50.0 a
TE W, AR W, 353 Ny, BRR BN N, BRI, + P <0.05; ™ P<0.01; ™" P<0.001; AT ERICHERR R R ZAFAFET

Turkey ﬁ%?ﬁ%@%%(lg < 0.05)
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AESVR > TOr BT S HREABEF P > AR (1) o H IR R S0 U I 58 LA TR Al it 300 SRR o B e 25 R
HELGAE AR X R R R R T 2200 R, SR RIS SRS A AR e 25 4R a5 )
ol S0 ) RO BE |, IR AR S JURAE I Ak B ) 148G 8 2 2 S A LB DU Wy b A A (] P A B ) 22 5 B 2, R BEER
B R 0 2 PR R KA FEAEET S VT MG 1 B U A L B R 0 ) 3.7.2.9 2.8 I 3.5
mg/ g , 3 i+ SR TN A T 2 B R A A TR U ) SRR 4R R IR EE 0 3.4 A 2.2 mg/g (1A
2-f, g, h, i, j)
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Fig.2 Nitrogen concentrations in green and senescent leaves of plant population at different treatments
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Fig.3 Mean Nitrogen resorption efficiency of plant species at different treatments
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g PRI E B b A S RS 753 AR T B R R W 20.2 me/g ISR EARSE 1R e E by g S vk
LFEHACHIX 214 FAEYIH R RIARE (24.5 mg/g) —H, 8T 548k 2 FE DL X T ST e de,
FRATABESRATF G FEAE P R ELA X v R A B B 0 o R I RO e B g P Rt 2 T R LA R 28
PRI I 1 2 BE (8.0—20.6 mg/ ) 2 RARLL ) 1T S i85 T 42K 365 /NURE A1 638 A4 -2 A
RFEUWE 10 mg/g"™ o AL LU R B T 3 R AE A A IR RE 7 (U TR ) |, L (B A I 28 A s 4 £
FFFR M RE SR > Killingbeck (1996) OV H2 | WSt mnd o R W AR T 7 mg/g, AR AU 14 IRl
SE4, IO SE 4 AR X —FRifE , ABFFE Y 5 Fh 24 A A D0 Al SRR () ISR 58 42

ABIFFE 3 1 B R SR Ay Ak v S R P 2 RV BRI AU iR . B3 B R Ik,
TR X A0 R 3R W B RN I LR R AR B — BN S5 18, HOR IR A S R G0 W RN A= i AR 2% L0 A [R] A 21
o AXTE e R R RS 4 AP R MG IR SC R R B 3 TR R I A 5 Fh S A a4 A i S Rk
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W 1) S R VR LR TDSCR A T A S I X SIS S 43T B 396 T XA [ A 25 3R 0 AR [ A 3 7Y
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ARG R AR AT FE S 1 e 5 R DX YR R ok A A R A S I S R R A O R e

http ; //www.ecologica.cn



8 S % 358

HERF AT AR g IR AR A A P R 1% 3™ A, 5 1R A (A g R R 27 T XA
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