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Fig.1 Total rainfall and monthly rainfall

during the 2017 growing season
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Table 1 Effects of precipitation variation, nitrogen addition and their coupling effects on soil nitrogen content

b3

EELD CK -60%

+60% -60d +60 d

NO +N NO +N

NO +N NO +N NO +N

TR/ (g'kg™) 0.43£0.15°  0.4420.17*  0.39+0.13°  0.43+0.16°

0.46£0.25" 0.41£0.22° 0.40+0.10° 0.46+0.26" 0.43+0.19" 0.45+0.26"

1 CK, H AR K 5 +£60% , A4S K 7 (5—8 ) B sl idi /b K 7K 60% 3+60 d, A= K ZERTI (5—6 ) B hn sk 2 [ 7K 100% 3 NO, ASHNA
AN, EIR N BE A A AR AEDE  n=3. AN[E/NG FREF R [ — R F KA B A [a] K A B 8] 22 53 5 3 (P<0.05) , * Fl** s i) — Ffk

ALEE R AN UGS fin &b B ] 22 5 52 (43501 R P<0.05 F1 P<0.01)



164 ik

[

%44 %

®2 BT RAMEERBEHENABENEYENZIE (B .g-m”)

Table2 Effects of precipitation variation, nitrogen addition and their coupling effects on dominant plant biomass (unit:g-m~)

posiil
LG q;f CK -60% +60% -60 d +60d
NO +N NO +N +N NO +N NO +N
MR —47E 0.46+£0.22°26.02£12.75% 1.97+1.14* 0.88+0.34° 1.96£1.01° 1.26£0.63° 0.89+0.32" 0.54+0.23" 0.73+0.56" 5.87+2.13"

Wi 4 11.04+5.43° 9.30+3.85" 13.19+5.17° —

20.27+12.09* 12.63£0.10° 15.56+6.31° 10.54+0.40" 26.30+7.38" 22.55+1.11°

FIBE ZAFE 2.88+1.62°56.68432.57" 4.02+2.08° 23.11412.26° 2.69+1.32" 12.85+1.82" 6.78+3.41° 6.3243.44" 2.65+1.81° 4.69+1.11°

BEPATFEL Z4E4 11.7043.01° 4.73+1.55° 6.44+42.8610.1243.28% 7.68+3.28% 15.83+6.74™ 4.96+1.58" 10.29+3.76™ 3.21+0.87° 22.55+6.10*"

1 CK, HARFE K 5 £60% , 54N K F5 (5—8 ) B sidi /b I K 60% 560 d, A= K ZETT (5—6 ) B s 2 4 7K 100% 3 NO, A I ;
N, RIRNN o B A bR AEDR  n=3. ANF/ING R IR R — R 2 KT A B AS [R] [ K A B R) 22 57 8 25 (P<0.05) , * i+ 3% 7R [a] — &K

ALFEF A I A I I Ab B 22 5 25 (43900 P<0.05 1 P<0.01) .
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BTk ZEAL R N R B A R0 B i

SN I xE A R A e R AR TR R
S0 (P<0.01) 5 B 7K A2 Ak X5 1 9 i R0 7 A
TR E RN (P<0.05) , AN R A At 205
Rt M NRE 7228 T 1) 5 38 200 (P<0.01) 3 &
TN TN I ) g I R R I R AR
TR E RN (P<0.01,43) .
®3 BAZE RAMEEBSHE TRBENH RS
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Table 3 Analysis of nitrogen content and NRE variance of
dominant plant leaves under precipitation variation,

nitrogen addition and its coupling effect

B i

Yrfh Qb P b NRE

MR 7K 0.802 0.813 0.595

A 15.166™ 1.142 0.336

IRXE 0.984 0.777 0.967

iy K 1.485 1.996 1.724

A 3.757 2.631 0.220

KxR 2.241 1.519 1.478

S K 4.129° 1.934 1.975
A 12.779" 20.705™ 15.564"

TR 1.431 0.727 0.822

BB T 7K 1.565 0.835 0.375

A 12.6517 9.516” 0.045

IR*E 0.918 1.170 1.421

O == TN A PO = L W A e i 11
M & 5 A NRE G2 & 520, 60 d AL FRT , k-
AN I35 T 34.5%(P<0.01) , -60% 4B

T LNRETERR N T REAK T 17.8%(P<0.05) ; Xf T~ 81
EE AR T, Bk AR X gt 280 i
26 7 5 FITNRE TG 25200, AR INAL 38, Al 2
B E+60% AbH N T 24.8%(P<0.05) ,+60 d &b
MR, gt A A AN TR T 25.2% (P<
0.05) s X LT 5 , MK AR AL X St 2805 £ Al 2
5 1 MINRE JC g % 52  , —60 d., CK fl+60 d &b #
e R SR AEAR T 8 T 30.8%.
31.4% F1 18.5% (P<0.05) , CK Fl+60 d Kb HE T, Al it
REmIERMBINT 430425 T 70.8% #1205.2% (P<
0.05),+60 d 4B, NRE 7E & AN T MK T 35.4%
(P<0.05) ; X RE B 7500 5, A INEAL BT, BRIk AE
Akt it &S B ORI S i NRE T R 35
RIRINAL TR, Bk 28 Al 0t 3t i 0 1 ARG i 205
HC W E 50, i +60 d A FE T A9 NRE P& T 41.9%
(P<0.05) ,CKAbBE T, 28R & A Z IR I F 25
T 28.7%(P<0.05) ,+60 d Kb BT , K& 5 B AE A
IR 45 T 33.5%(P<0.05,82)

2.4 IMEETFENX NRE #2000 H) STREZR

XF Ky AR BRI K i SR
S AR R NRE S TAISC AT, 45 SR £
B A m S HHOK R IEA G (P<0.01) s BN I
KA 3 TE AR G (P<0.01) s /K i 5 13K 4y
e i 2 IEAHDE (P<0.01) s Z- R 1 5 RIS Il i 3%
IEAHXE(P<0.01) , 5 R /K B4 5 2 A0 ¢ (P<0.01) 5
Tl R i 5 S IR i R B dn 2 TR ARG (P<
0.01) ;NRE 5 4% & bl b 2 IEAHDC (P<0.01), 5
R B Bl 3 A DG (P<0.01,38 4) o

38 3 R R DG A 1 43 B R 2 | e 245 B B A
T2 W) 45 A 7 FE B A (SEM, x’=8.40, P=0.30;
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precipitation variation, nitrogen addition and their coupling effects
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Table 4 Correlation between NRE and environmental factors
_ I
D — — - - -
5K + A AR [ K i E U gy A
T+ 0.272"
A 0.595™ 0.112
[ 7K 0.2217 0.108 -0.023
SRR G 0.141 0.062 0.404" -0.285"
AR P 0.033 -0.036 0.258" -0.123 0317
NRE 0.073 0.083 0.041 -0.091 0.422" -0.705"

T R AR e A] HA W R A E SR R (P<0.01) o

RMSEA=0.04; GFI=0.98) ,1% SEM ff# ¢ T Vb 5 5 b
LAY NREO7% AU 7. SEM 25 %17 | [
KX K o B B IE AN, B AR R AR
0.23(P<0.001) , XF & i & fe A i 3 I S A00 , B A28
FE0H 0.28(P<0.001) s A Al -2l & 1 - 138K
Ay RNERI RS A0 W 2 A IR RN, AR R B
5124 0.37.,0.60 F10.40(P<0.001) ; + 327K 43 e Ak i
AN OV, B AR RN 0.19(P<0.1) s 4l
I 20 F 6T NRE A3 W I 35 109 53000, 12 R B0k
0.83(P<0.001) , £ 7 5t X NRE A i i 2 19 1IE 4L
N B 2R B0CM 0.64(P<0.001,1K13) .

R=9%

-0.83
o R97%
SR
0.64"

0.60™ +,

040" = Gt AR /
R=24%
BT TR AR AR 2B, SR % I [ B, R Fer

FASEIR , ***387R P<0.001, *F/R P<0.1
13 NRE I A 5454 J7 FEAR 1Y
Fig.3 NRE Impact Factor Structural Equation Model
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Effects of nutrient and water content on leaf nitrogen recovery
efficiency of dominant plants in sandy grasslands

Zhang Jing, Zuo Xiaoan, Lv Peng

(Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Climate change and human activities will affect grassland resource use efficiency and internal nutrient
cycling. In order to clarify the nutrient regulation strategies of plants in the semi-arid grassland region of China,
this study took four dominant plants (Setaria viridis, Artemisia scoparia, Pennisetum centrasiaticum, Cleisto-
genes squarrosa) in sandy grassland as the research objects, and based on the interactive simulation test platform
of increase or decrease precipitation and nitrogen addition, the soil moisture content, soil total nitrogen content,
dominant plants' aboveground biomass, leaf nitrogen concentration in mature leaves, leaf nitrogen concentration
in senescent dead leaves, and nitrogen resorption efficiency (NRE) were analyzed. The results showed that nitro-
gen addition promoted biological activity and increased soil water content (P<0.05) under natural precipitation
(CK) or drought treatment conditions. Precipitation changes and nitrogen addition and their coupling effects will
cause changes in species structure and composition, which ultimately affect the productivity of dominant plants.
Under drought treatment, nitrogen addition significantly increased the nitrogen content in mature leaves of Setar-
ia viridis and reduced the NRE (P<0.05). Under the treatment of increasing precipitation by 100% (+60 d) in
the early growing season (May to June) , nitrogen addition significantly increased the mature leaf nitrogen con-
tent of Artemisia scoparia (P<0.05). For the Pennisetum centrasiaticum, the nitrogen addition significantly in-
creased the nitrogen content in mature leaves under decreasing precipitation by 100% (-60 d) in the early grow-
ing season (May to June) (P<0.05), and the nitrogen addition significantly increased the nitrogen content of se-
nescent dead leaves (P<0.05) under CK and +60 d treatment, and the nitrogen addition significantly reduced the
NRE under +60 d treatment (P<0.05). For Cleistogenes squarrosa, nitrogen addition significantly increased the
nitrogen content in mature leaves under CK treatment (P<0.05) , and nitrogen addition significantly increased
the nitrogen content of senescent dead leaves under +60 d treatment (P<0.05). The structural equation model
(SEM) showed that precipitation had a positive effect on soil moisture and a negative effect on nitrogen content
in mature leaves, nitrogen addition had a positive effect on the nitrogen content in mature leaves, soil moisture
and the nitrogen concentration in senescent dead leaves, and the nitrogen content in mature leaves had a positive
effect on NRE, and the nitrogen content of senescent dead leaves had a negative effect on NRE. In the Korqin
Sandy Land, soil moisture may be a more important influencing factor in regulating the NRE of plant leaves than
soil nitrogen.

Key words: sandy grassland; nitrogen resorption efficiency; precipitation changes; nitrogen addition



