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Fig.1 Precipitation and monthly mean temperature during crop growth period in tested site from 2020 —2021
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Fig. 2 Planting patterns of oats and vicia sativa in field
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Table 1 Yield of common oats and vicia sativa under different treatments

Ab P Treatment

#E R 5 /(t/hm®) Yield of fresh grass

TR 4 /(t/hm®) Yield of hay grass

F P 2020 2021 2020 2021
N SO 15.0240.45 e 18.6940.59 de 3.68+0.51d 4.7840. 64 def
SV 6.0820.10 1 8.52x1.63 g 1.66£0.03 g 2.4440.42 h
10V 9.9240.49 g 13.4740.38 f 2.80+0.13 e 3.9840.01 efg
C SO 21.5040.33 b 25.2841.69 ab 6.3020.30 a 6.630.52 b
SV 8.9240.10 h 15.49=21.09 ef 2.2540.94 fg 3.7440.22 Ig
10V 15.16£0.45 ¢ 20.0440.12 cd 4.34740.06 ¢ 5.7440. 69 bed
O SO 20.7540.15 ¢ 23.06=21. 89 abc 5.2620.53 b 6.0341. 37 be
SV 8.5540.05 h 13.4440.97 f 2.1340.06 {g 3.1640.27 gh
10V 13.9720.39 f 17.81£0.59 de 3.60x0.23d 4.9520.17 cde
G SO 23.58%0.70 a 26.114+5.17 a 6.9310.62 a 8.37%£0.99 a
SV 10.4040.56 g 16.99=E1. 33 de 2.2840.16 ef 3.8140.23 Ig
10V 17.26=%0.37 d 22.0340. 44 be 4.3540.16 ¢ 6.2540.53 b
P {f P-value F 2610.17"° " 82.75" " 372.26" " 78.18" "
P 459,437 " 34,1277 60.92" " 23.92" 7
PXF 18.45" " 0.10 ns 10,4347 1. 84 ns

) — 0BRGN RS SR R 45 Rh BRI 25 53 B3P (P <<0. 05) JE T Z0 0« o % = 4353 P 76 0. 05 F1 0. 01 KFETFHIZ 5

BF ns REZRALE, TR,

ote: Different lowercase letters following data withinthe same columnsindicate significant differences . 05). In the analysis of vari-
Note: Diff; tl letters foll gd thinth 1 dicate signif t diff (P<20.05). In th ly f

ance, * and * * indicate the significant difference between P at the level of 0. 05 and 0. 01, respectively. NS represents the not signifi-

cant difference, the same below.
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Fig. 3 Equivalent ratio of vicia sativa in oat intercropping under different fertilization modes
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Fig. 4 Soil water content of common oats and vicia sativaunder different treatments
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Effects of Oat Intercropping with Common Vetch and
Fertilization on Forage Nutrient Accumulation,
Yield and Water Utilization in Horqin Sandy Land

YANG Jinhu, LI Lijjun, ZHANG Yanli, QU ]Jiahui,
HAN Dongyu and ZHAO Xinyao

(College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract In order to study the cultivation modes of forage crops for efficient utilization of water and
nutrients in Horgin sandy land of Inner Mongolia, a field experiment was carried out in the Naiman
Desertification Research Station of Northwest China, Chinese Academy of Sciences from 2020 to
2021. Forage reseeding was carried out after mowing at the filling stage of oats. The two-factor ex-
periment of planting mode and fertilization treatment was set up. The three planting modes were sin-
gle oat (‘Mengyan 1”7, SO ), single common vetch(SV ), and two rows of oats and four rows of com-
mon vetch intercropping(IOV ). The four fertilization treatments were no fertilization(N ), chemical
fertilizer(diammonium phosphate, C, 150 kg/hm®), bio-organic fertilizer (Runze bio-organic fertiliz-
er, O, 900 kg/hm”), organic fertilizer and inorganic fertilizer (bio-organic fertilizer 4+ diammonium
phosphate, G, full application). The effects of intercropping and fertilization on nutrient accumula-
tion, yield and water use of forage grass in multiple cropping oat and common vetch were discussed.
The results showed that intercropping and fertilization could significantly increase forage yield. In
2020 and 2021, the fresh grass yield of G treatment was significantly increased by 74. 0% and 63.5%
compared with that of N treatment, and the hay yield was significantly increased by 55. 4% and
57.0%. The land equivalent ratio (LER ) of the oat and common vetch intercropping system was
greater than 1, indicating that the intercropping mode improves land productivity and has land use ad-
vantages. Intercropping and fertilization significantly increased soil water content in 0—60 cm soil lay-
er. The combination of organic fertilizer and inorganic fertilizer increased the water use efficiency of
crops, and the overall performance was SO>10V>SV. The nutrient advantage of oat and common
vetch intercropping system was mainly reflected in the increase of forage nitrogen accumulation, while
the accumulation of phosphorus and potassium was lower than that of monoculture oat and higher
than that of monoculture common vetch. In 2020 and 2021, the forage nitrogen accumulation of oat
intercropping common vetch under G treatment increased by 152. 2%, 21.7%, 47.1% and 119. 8%,
17. 6%, 41. 2%, respectively, compared with N, C and O treatments. Comprehensive analysis
showed that the combination of organic fertilizer and inorganic fertilizer was the most suitable fertili-
zation method for oat and common vetch intercropping.

Key words Intercropping; Fertilization; Yield; Water use efficiency; Nutrient accumulation
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