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Abstract; Fertilization is one of the most common ways of human disturbance in the current grassland eco-
systems, which can lead to changes in grassland biodiversity and ecosystem stability. At present, a few
studies, however, have explored the effect of fertilization on community stability and the underlying mech-
anisms, but there are many controversies. For this reason, we took the typical steppe of the Loess Plateau
as the research object, and through 8 consecutive years of field experiment of adding nitrogen fertilizer
(urea), we studied different nitrogen fertilizer treatments (respectively 0, 5, 10, 20, 40, 80 g * m ) in-
fluence on the stability of the grassland ecosystem, and tested four underlying mechanisms (species diver-
sity, species synchrony, portfolio effect, dominance) that may affect the stability of community, to clarify
the impact of fertilization on community stability and its underlying mechanism thus providing a theoretical

basis for the rational use of grassland restoration on the Loess Plateau. The results showed that: (1) as
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the fertilization level increased, the community stability (S) decreased, and it began to decrease signifi-

cantly when the fertilization treatment was 20 g »+ m > (P <C0. 01). (2) Fertilization significantly reduced

the species richness (R) and dominance index (D) (P<C0.01). However, the species synchrony (e;) and

the mean-variance ratio index (z) did not change significantly (P>>0.05). (3) There was a positive corre-

lation between species richness (R) and community stability (S), while dominance index (D) was not

correlated with community stability (S). Studies suggested that under the disturbance of fertilization, the

decline in species richness of typical steppe on the Loess Plateau led to a decline in community stability, in-

dicating that species diversity plays an important role in maintaining the stability of grassland ecosystem.
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Fig. 1 The response of community stability to

different N fertilizer treatments
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Table 1 The response of population stability in the grassland ecosystem to different N fertilizer treatments
Yy Fh 4 B AE AL PR Nitrogen treatment/(g ¢ m %) it A §14) 52

Species name

Effect of fertilization

0 5 10 20 40 80 fertilization
HEHEHF S, przewalskyi 3.72 2.50 2.94 2.67 2.07 2.71 1.18™
FHER C. aridula 0.96 0.96 0.87 0.81 0.63 0.54 3.6377
BIEK P. annua 0.67 0.58 0.39 0. 36 0. 35 0.31 4.827 "
VK Agropyron cristatum 0. 37 0.35 0. 30 0. 36 0. 30 0.31 1. 60N
FHHGFE 18 Medicago archiducis-nicolai 0.45 0.35 0.31 0.36 0.32 0.29%
INBHE Astragalus tataricus 0.41 0.31 1.26N
BT /R ZEMIEAE H. altaicus 0.45 0.45 0.53 0.62 0.39 0.31 2.81°
M A, sacrorum 1.38 1.19 0.87 1.47 1.23 0.77 0.41%
HHE T. mongolicus 0.43 0.59 0.41 0.43 0.39 0.31 1.07
L F i B2 Crepis crocea 0.45 0. 37 0.37 0.36 0. 30 0. 24N
Bl I 3% Trigonotis amblyose pala 0.42 0. 30 0.31N
B LM Androsace erecta 0. 32 0.3 0. 30 1.43%
INKEE Euphrasia pectinata 0.51 0. 44 0.37 0. 30 6.65"
AU T 5 Silene foliosa 0.43 0. 30 0. 30 0.35%

S AL TR TR TN AL B R W R A AEAE NS KR AR 3, » . P <C0.05, % . P <0.01

Note: The blank space indicates that the species does not exist under this fertilization treatment, NS. Not significant,

x %, P <0.01
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Fig. 2 The response of species richness to different

N fertilizer treatments
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