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Abstract; Nitrogen (N) is a key element for plant growth of terrestrial ecosystems, and it is a commonly limiting factor for
grassland productivity in semiarid grasslands. Nitrogen deposition has increased 2—5 times since 1950s. Some studies have
documented that N deposition has positive effects on primary production or negative effects on biodiversity, soil nutrition
etc; however, the results of previous studies are still inconsistent or even controversial. We designed a simulation nitrogen
deposition experiment involved 9 N deposition gradients in Inner Mongolian grassland in 2008. Moreover, the experiment
includes 2 N deposition frequencies (applied twice a year and applied every month equally) and 2 grassland management

regimes (fenced grassland and mowing grassland) . In this paper, we used the Chlorophyll content ( SPAD value) of Leymus
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chinensts leaf, the dominant plant species in the region, in order to explore the effect of N deposition intensity and frequency
and grassland management regimes on the structure and function of grassland ecosystem in Inner Mongolia. The results
showed that 1) N deposition significantly increased leaf chlorophyll content; 2) the content of leaf chlorophyll in low N
deposition frequency treatment was significantly higher than that in high N deposition frequency treatment; 3) the content of
leaf chlorophyll was higher under mowing than under fenced, 4) leaf N concentration was highly consistent with leaf
chlorophyll content, and 5) there existed positive linear relationship between plant height and leaf chlorophyll content.
Totally, our finding first explored the effect of N deposition intensity and frequency and grassland management regimes on
the structure and function of grassland ecosystem (in view of leaf chlorophyll content) in Inner Mongolia, and found that
the low N deposition frequency (once per year or twice per year, as fertilization) should be magnified the effect of elevated
N deposition in future. Therefore, we should be cautious to extend the results come from these low N deposition frequency to
larger scale. Moreover, N deposition increased the leaf chlorophyll content and favored the primary productivity, and

therefore can be better facilitated the grassland sustainable development in Inner Mongolia.

Key Words: grassland management ;nitrogen deposition; mowing; Inner Mongolia; Leymus chinensis; leaf chlorophyll
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PRI, ARSEHe— LB T 38 S SCUAR L, A S0 g b 2 Fig.1 Experimental design of simulating N deposition in Inner
10 REE , SLE/NXTEA 8 m x 8 m, SLHGALFRAT %l Mongolian grasslands. Treatments of twice N + fence, monthly N
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Table 1 The results of three-way ANOVAs of nitrogen deposition frequency ( ) and intensity (/N) and mowing (M) on L. chinensis leaf
chlorophyll content (SPAD value)

df BHHE F P df HHJE F P

F 2 1 4.998 0.026 M $TEE 1 6.432 0.012
N & 8 37.647 <0.001 F x M BT H 1 0.233 0.630
F x N AR 8 1.318 0.233 M x N $THxZ 8 1.453 0.173
F x M x N 2T HxE 8 0.962 0.465
2.2 HIRURIE DU SR 48 2R 5 5 1 52 60
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(P < 0.05) ; BRI & B[R —E TSR T [ 0l a—— P Er——
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R RE R g R A RS R B IR B B A (P < 0.001) o MIET 4 AT LIS FE A2 B 7 5 3] 5
EHR  FR AR S R S R AR W R AEA OGO R (r=0.65, P<0.001) , AL A
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Fig.2 The relationships of L. chinensis leaf chlorophyll content
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y = 4.222x + 31.99 (2) .
A,y FORMEEZ S« FR A2k,

A1 5 27 2 B0 R A1) 05 2 R B Ay 1 i % 5 . .
SRR PSS BRI R IO &2 4 T a
BB R S RN (r=0.39,P<0.001) . £ 5
3 it SE Y

IR ORI TCA AR TR I = 4l
A E AR Z D BRI OGSV ST
SR B R4 7 RE VS P 0 2 25 RG34 S SPAD- 40 Y T-vaev—w
502plus M4 ZAGE 1 8 &5 660 nm I 940 nm 11 SIHALB Treatment

ZIIEHNE LT EHE T4 2 SPAD {52, SPAD fE th H3 4MLETEEHEESBHBEES LML
ARG )E | Je— DTN A, & ) W A YA X I Fig.3 Results of one-way ANOVA on L. chinensis leaf
LRFE TR TE b, [N I A B A 05, A4 (g chlorophyll content with treatments

MR R, RIRFLFE R 46K a I EER b FLE T 4

R m b4 R SPAD A INTIHE A, 52 10 35 A0 AR DG R BOC &, A2 ] SPAD-502 43¢ 25 {3 5
PSR Fr (] LRI BRI R i S R

70 ¢ 70

y=4.220x +31.94
r=0.65 P<0.001

r=0.39 P<0.001 e

(=)}
(=]

Hf-J 4¢3 (SPAD)
Leaf chlorophyll content
i
(=}

Iy 4% % (SPAD)
Leaf chlorophyll content
wn
S

IS
=

30 1 1 1 1 ) 30 n
1 2 3 4 5 6 20 40 60 80
4K & Leaf N/% FE Pk B Plant height/cm
Ed4 FEMARRESHERIENXR BS5 FEEKEESRKNHETRESBNXE
Fig. 4  The relationship between L. chinensis leaf nitrogen Fig. 5 The relationship between plant height and L. chinensis
concentration and leaf chlorophyll content leaf chlorophyll content
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