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Abstract: To study the effects of different fertilizer rate and fertilizer methods on forage nutrition quality and plant
community structure in temperate meadow steppe of Inner Mongolia, we designed two nitrogen addition methods with
scattering application and row application and five different fertilization amounts (0, 6, 12, 20 and 32 g-mfz). We measured
community height, cover, density, and biomass, and calculated the diversity index. Meanwhile, we determined the neutral

detergent fiber, acidic detergent fiber, and crude protein contents in mid-August from 2019 to 2021 and calculated the
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relative feeding value. The results showed that different fertilization additions had no significant effects on neutral detergent
fiber, acid detergent fiber, crude protein, and relative feeding value (P > 0.05). Nitrogen fertilizer addition significantly
decreased neutral and acidic detergent fiber but significantly increased crude protein content and relative feeding value (P <
0.05). With the accumulation of years, the evenness index, dominance index, and Shannon-Wiener index all showed a
significant decreasing trend (P < 0.05). The proportion of edible forage increased. This study has shown that nitrogen
fertilizer addition can improve forage quality in Inner Mongolia temperature meadow steppe.

Keywords: scattering application; row application; relative feeding value; diversity index; biomass; community structure
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CK, N, N,, N3, and N, indicate fertilizer application of 0, 6, 12, 20, and 32 g-mﬁz, respectively. This is applicable for the following figures and tables as well.
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Table 1 Three-way analysis of different years, fertilization methods, and fertilization amounts on neutral
detergent fiber, acidic detergent fiber, crude protein, and relative feed value of forage (P value)

A R SRR A 4 PRt Wi £ 4 HEA AEH A A
Source of variation Neutral detergent fiber Acidic detergent fiber Crude protein Relative feeding value
A Year (Y) <0.0001" <0.0001" <0.0001" <0.0001"
a7 = Fertilizer method (Fm) 0.948 2 0.1370 0.584 0 0.3856
JEJIE 5 Fertilizer rate (Fr) 0.186 9 0.2059 <0.0001" 0.070 5
Y x Fm 0.600 4 0.0421° 0.699 4 0.813 8
Y x Fr 0.2839 0.782 5 0.0073" 0.3856
Fm x Fr 0.8055 0.589 7 0.573 9 0.8189
Y x Fm x Fr 0.8198 0.298 8 0.344 1 0.906 7
HFRE 53 R ARTE0.05F10.01 7K FIE B 2 F K, F20H
* and ** indicate significance levels at 0.05 and 0.01 levels. This is applicable for Table 2 as well.
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Figure 3 One-way analysis of variance on forage nutrients in different years
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Different lowercase letters indicate significant differences among different years at the 0.05 level. This is applicable for Figure 5 as well.
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Figure 4 One-way analysis of variance on plant forage nutrients with different fertilization amounts

ANRI/INE S BER R AN [t AE Ak 30 2 ) 22 S5 4 % (P < 0.05)5

Different lowercase letters indicate significant differences among different fertilizer treatments at the 0.05 level.
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Table 2 Three-factor variance analysis of plant diversity with different years, fertilizer methods, and fertilizer rate (P value)

AR SRR MargalefF & 64 PieloulI2JEHE%L  Simpsonfi A EH%L  Shannon-Wiener % FE 145 %1
Source of variation Margalef index Pielou index Simpson index Shannon-Wiener index
A Year (Y) <0.0001" <0.0001" <0.0001" <0.0001"
B 773X Fertilizer method (Fm) 0.386 0 0.3113 0.147 7 0.259 5
JEJEE Fertilizer rate (Fr) 0.688 0 0.478 0 0.3565 0.3651
Y x Fm 0.905 7 0.1521 0.0326" 0.1347
Y x Fr 0.723 6 0.1770 0.290 4 0.201 0
Fm x Fr 0.1132 0.2230 0.0553 0.0529
Y x Fm x Fr 0.141 6 0.748 0 0.6330 0.608 9

x=3 AERAMEEMESLETK
Table 3 Changes in biomass proportion after nitrogen

fertilizer addition
%

4 A o it fiit
Family Year Row application Scattering application
2019 3.63 1.86
SR 2020 3.68 273
Leguminosae
2021 7.37 5.03
2019 76.41 78.81
%z{:ﬂ 2020 80.55 82.26
Gramineae
2021 84.12 84.22
2019 19.96 19.33
UK
ARE 2020 15.77 15.01
Forbs
2021 8.51 10.75

0.05). Margalef & ¥ 7€ 2021 4E % 2019 4E . 2020 4E
B ERE T 6.48% 1 22.34% (K 5).
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Figure 5 One-way analysis of variance on plant diversity in different years
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