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Abstract: The soil is poor and soil erosion is strong in the sandstone area of Ordos Plateau, and soil nitro-

gen literacy is also the main limiting factor of vegetation restoration and reconstruction in this area. The
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study included three native species of Achnatherum splendens, Amygdalus pedunculata and Hippophae
rhamnoides , and two exotic species of Rheum palmatum and Pennisetum americanum X P. purpureum as
the subject. Using field test methods, we analyzed and compared the differences of individual growth per-
formance and nitrogen utilization related indicators with these five potentially suitable plants in 4 nitrogen-
applying levels [ control N, , low nitrogen (N, , 0.1 g N/kg), medium nitrogen (Ny, 0.2 g N/kg) and
high nitrogen (N, 0.3 g N/kg), under air-dried soil]. The aim is to provide theoretical basis for regional
vegetation restoration and reconstruction from the perspective of nitrogen utilization and species selection
and nitrogen application intervention. The results showed that: (1) the individual growth performance of
the five plants was the best under the medium nitrogen level compared to other nitrogen levels. When the
R. palmatum, A. splendens, A. pedunculata, P. americanum X P. purpureum and H. rhamnoides
were at the medium nitrogen level, the plant height and biomass increased by 10. 00, 41. 41, 38. 95,
151.45, 41.08 cm and 52. 84, 60. 55, 75. 36, 668. 67, 142. 86 g, respectively. (2) The average nitrogen
utilization efficiency (NUE) of 5 plants at 4 nitrogen levels was 1 154.42 g+ g
el, the NUEs of H. rhamnoides, R. palmatum , A. pedunculata, P. americanum X P. purpureum and
A. splendens are 1 546.16, 1 429.45, 1 389.75, 731.09, 675.65 g+ g ', respectively; there are signifi-

cant differences in NUE among the five plants. The comprehensive NUE performance of the plants at each

", under each nitrogen lev-

nitrogen level is: H. rhamnoides, A. pedunculata , R. palmatum > P. americanum X P. purpureum ,
A. splendens. (3) The effect of nitrogen level on NUE in 5 plants was significant. The highest under me-
dium nitrogen application, and the NUE of different nitrogen application levels in 5 plants was shown as:
medium nitrogen > control, high nitrogen = low nitrogen. (4) Among the two multiplying factors that
affect NUE, five plants showed a clear trade-off between nitrogen productivity (NP) and residence time
(MRT) due to differences in life forms. Among them, P. americanum X P. purpureum introduced as a
fast-growing plant tends to increase nitrogen use efficiency by increasing nitrogen productivity; while
native species of large shrubs, H. rhamnoides and A. pedunculata tend to increase nitrogen use efficiency
by increasing residence time. According to the research, it is suggested to plant H. rhamnoides and A.
pedunculata in the selection of vegetation restoration species and nitrogen intervention in the sandstone ar-
ea, and the moderate nitrogen use can help improve the efficiency of nitrogen utilization of regional suitable
plants and promote vegetation restoration and reconstruction.

Key words: nitrogen productivity; nitrogen mean residence time; nitrogen use efficiency; species selection
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Table 1 Responses of plant height and fresh biomass increment to different nitrogen application treatments
S B b ) Az Wy T 1 K B Fresh biomass increment KR K Height increment
5 5ok IR
Source SEJ7 1 Sum of squares F i F value P { P value -“FJ5Hl Sum of squares F {i F value P fH P value
YIFh Species 3131376. 22 425. 86 1. 00E-04 73822.58 12. 64 1. 00E-04
AZEN 98407. 52 17. 84 1. 00E-04 26826. 15 6.13 1. 05E-03
Py Fh X A #E Species X N 177328. 35 8. 04 1. 00E-04 47724, 41 2.72 5.25E-03
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Fig.3 Nitrogen productivity of five plants under different

nitrogen application treatments
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different nitrogen application treatments
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Table 2 Responses of plant nitrogen productivity, nitrogen use efficiency and residence time
to different nitrogen fertilizer treatments
) RELH o ) gh?ﬂﬂ??ﬁ% %W‘?ﬁ??@ﬁﬂ'l‘ﬂl
5 5 K Nitrogen productivity Nitrogen use efficiency Mean residence time
Source ¥ A Fli Pl ¥ A Fli Pl ¥ A Ffi P
Sum of squares F value P value Sum of squares F value P value Sum of squares F value P value
YyFf Species 12 834 264. 08 44, 84 1E-04 11 086 505. 38 31.73 1E-04 4424 712.50 71.51 1E-04
AEN 11 915 606. 24 55.51 1E-04 15 286 026. 62 58.33 1E-04 1 823 700. 36 39. 30 1E-04
BFh X H % Species X N 5992 142.01 6.98 1E-04 7 845 132. 20 7.48 1E-04 1754 126. 90 9. 45 1E-04
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Fig. 6 Trade-off bubble plot of nitrogen use
efficiency between nitrogen productivity and mean

residence time of plants
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