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Abstract; How successional species differentially respond to nitrogen addition is of theoretical importance to understand the
plant community-level consequences of China’s accelerated nitrogen deposition amidst ongoing global climate change. Such
research also has an immediate, practical significance for revegetation strategies through targeted fertilization. In this paper,

a field potting experiment was carried out to test the biomass benefits and morphological responses of six successional seral
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species in the Loess Hilly Region of Northern Shaanxi. The factorial experimental design had two treatments; a nitrogen
fertilization pattern (i.e., homogeneous vs. heterogeneous nitrogen) and nitrogen fertilization level (i.e., high, low, and
zero nitrogen [ the control ] ). The plant response variables measured were individual biomass (i.e., aboveground and
belowground biomass, and root-branch ratio) and several root morphological features (i.e., root length, diameter, and
surface area; specific-root length; and specific-root surface area). These eight response variables were tested separately for
treatment effects using three-way ANOVAs; in addition, improved root morphological features in the fertilized patches were
compared to those in the non-fertilized patches using a simple t-test. The results showed that (1) the aboveground biomass,
belowground biomass, and root/branch ratio differed significantly among the six successional seral species; this may reflect
their species-specific differences, as they were largely not affected by nitrogen fertilizer pattern or its level of application.
Nevertheless, a significant interactive effect between fertilizer pattern and species upon the root/branch ratio between was
found. This implied that some plant species—for example, Artemisia scoparia in our case—had a significant response to
nitrogen pattern in terms of its root-branch ratio whereas others did not. (2) The specific root length, specific surface area,
and root diameter also differed significantly among the six successional seral species. The nitrogen fertilization level
significantly affected the specific root length; it was lower both at high and low levels of nitrogen fertilization in comparison
to the controls (unfertilized plants). (3) Under the treatment of heterogeneous fertilization at high level , the proliferation of
root biomass of Setaria viridis in the fertilized patches was significantly higher than in the non-fertilized patches. Similarly,
under heterogeneous fertilization at low level, the root biomass of Artemisia sacrorum was significantly higher than its
counterparts growing in the non-fertilized patches. Artemisia scoparia under heterogeneous fertilization at high level, more
elongation, root length root surface area, specific root length, and specific surface area in the fertilized patches were
significantly higher than in the non-fertilized patches. However, the root diameters of Artemisia scoparia and Setaria viridis
in the patches of heterogeneous fertilization at high level, and the diameter of Bothriochloa ischaemum in the patches of
heterogeneous fertilization at low level, were all significantly lower than those in the non-fertilized patches. From the
perspective of morphological responsive sensitivity and a biomass benefit from fertilization, both of these plant traits
exhibited an overall tendency to decrease along succession. That is to say, the early-successional seral species tend to
respond more actively, and to assimilate more nitrogen in their formation of biomass, than the late-successional species do.
This implies that for the successful revegetation of infertile fields, they should be fertilized as early as possible once been

abandoned.

Key Words: abandoned community; successional seral species; nitrogen application pattern; nitrogen application level ;

root morphological response; sensitivity
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Table 1 Responses of aboveground biomass, belowground biomass and ratio of root and branch of six successional seral species to nitrogen

application pattern and level ( A three-way ANOVA results were showed)

a

2"

o AR R Y LitS R
A5 SRR R Aboveground biomass Belowground biomass Ratio of root and branch
Sources Df F A BE KT F{H KT F{H e
F value P F value P F value BEAKF P
R F 430 Spatial pattern 1 0.017 0.896 0.330 0.570 3.798 0.061
R Z K- Nitrogen level 2 1.517 0.236 1.181 0.321 0.765 0.474
FEIFI2 Plant species 5 4.923 0.002 2.815 0.034 3.698 0.010
A E M x A ZKF Pattern X level 1 0.113 0.740 0.701 0.409 0.492 0.488
RES AP TN Pattern X species 5 0.137 0.983 0.766 0.582 3.139 0.021
REKFAPFI S Level X species 10 0.437 0.916 0.339 0.963 1.651 0.140
mE 2 kT R
ﬂgﬁ%ﬁxﬂzﬂ(;xﬁuwj‘ 5 0.522 0.757 0.785 0.569 1.642 0.179
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Fig.2  Responses of aboveground biomass, belowground biomass and ratio of root and branch to nitrogen application pattern
( heterogeneous and homogeneous application) and level
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Table 2 Root morphological responses of six successional seral species to nitrogen application pattern and level ( A three-way ANOVA results were

showed )

- , Rk ek At IR ALE
A SRR H Root length Root surface area Specific root length ~ Specific root surface area  Length weighted diameter
Sources Df
F P F P F P F P F P
HE
E?ﬁﬁ 0.039 0.844  231x107°  0.963 0.222 0.641 2.107 0.157 0.098 0.756
Spatial pattern
Al .
EL?/JG: 1.226 0.308  1.965 0.158 3.323 0.049 2.27 0.121 0.561 0.577
Nitrogen level
1 2k
m%ﬁ]jc, 1.989 0.109  2.446 0.057 17.128 9.999x107%8.716 9.999x107°6.145 4.946x1073
Plant species
BRI AFKT
RASDRFAT 0.854 0.363  0.424 0.520 0.015 0.903 0.562 0.459 2.438 0.129
Pattern X level
i ) N
O X :
R *ﬁ.%ﬁ‘jﬁ 0.531 0.751  0.715 0.617 1.24 0.315 1.163 0.35 0.512 0.765
Pattern X species
REIKFx %
ARIE *E.%ﬁ]x 0.151 0.998  0.278 0.982 2.075 0.059 0.737 0.685 0.917 0.531
Level X species
REM AR KX
Uty 0.171 0972 0217 0.953 0.818 0.547 0.593 0.706 0.625 0.682
PatternxlevelXspecies
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Fig.3 Responses of specific root length, specific root surface area and length weighted root diameter to nitrogen application pattern

( heterogeneous and homogeneous application) and level
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