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Abstract: This research evaluated different mixed cropping options for planting oats after wheat in the Ningxia
Yellow River irrigation area. Two mixed planting patterns and three sole crop planting treatments were established
with oats (Avena sativa) , common vetch ( Vicia sativa) and hairy vetch ( Vicia villosa) , to study the effects on
interspecific competition, yield performance and economic benefits over two years. The results showed that oats
sown in mixtures with vetch outperformed oats sown as a sole crop in terms of land resource utilization, productivity

enhancement, nutritional quality improvement, and economic benefit. The land equivalent ratio (LER) of the
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replanted oat mixed cropped with vetch was greater than 1, and the land use efficiency increased by 21% on average.
The effect of replanting oat with common vetch on crop productivity was substantial. In this mixture, the hay yield
was 8.37 t-ha ', crude protein yield was 1049. 58 kg-ha ' and economic benefit was 8817 CNY +ha '. These values
were increased (P<C0.05) by 16.97%, 42.49% and 30.89%, respectively, compared to oat monoculture.
Similarly, the crop nutritional value was improved in mixed crops of oats with hairy vetch. In this mixture, the
relative feeding value was 114. 55 and crude protein content was increased (P<C0.05) by 29. 92% compared to oats
alone, where crude protein content was 13.33%. In conclusion, different modes of replanting after wheat can be
selected according to the actual forage demand. When the forage demand is high, oat-common vetch mixtures offer
higher yield; when it is desired to optimize forage nutritional quality oat-hairy vetch mixtures are recommended. The
results of the study provide practical guidelines for improving the potential of arable land resources and adjusting the
planting mixture according to forage requirement in the Yellow River irrigation area of Ningxia.

Key words: Yellow River irrigation area; mixture sowing; crude protein yield; nutritional quality; land equivalent

ratio; economic benefits
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Table 4 Effects of different treatments on nutritional quality of forage

AR dib 24 HLEH FP B T 4T 4 2 1 U ¢ 21 4 R i AR
Year Treatment Crude protein ( %) Neutral detergent fiber (%) Acid detergent fiber ( %) Relative feed value
2022 YJ 12.184+0. 05d 52.8140. 80b 32.9340.12b 111.4741.83c
YM 13.7140. 08¢ 51.30+0.49b 31.66+0.49b 116. 534+ 1. 82¢c
MD 18.1240. 04a 38.79+2.42¢ 24.25+0.82d 169.00£9. 09a
JD 17.32+0.17b 40.04+0. 35¢ 30.2940. 12¢ 151.7541.53b
YD 10. 64=+0. 08e 60.47+0. 37a 35.3840.08a 94.3740.68d
2023 Y] 12.9340. 03¢ 52.73+0. 34b 32.35%0. 44ab 112.39+1. 30¢
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MD 18.85=+0. 19a 35.45+0.05d 24.5440.51d 183.14+1. 32a
D 17.9940. 29b 38.85+0.71c 27.1440. 22¢ 162.3643.25b
YD 9.88+0. 22d 58.49+1.03a 33.3640. 14a 100. 1341. 93d
1 R RN TR R R [ — 4 3 AN [R) Ak 3 i) 22 55 2 25 (P<<0. 05) .
Note: Different lowercase letters in the Table indicate significant differences among treatments in the same year (P<<0.05).
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x5 AEAXBEHBRAS K
Table 5 Costs and benefits of different treatments of grassland (CNY *hm™)

b3 B Gross income HHit A Net income -5 Average
Treatment 2022 2023 2022 2023 % Expenditure B A Gross income #li A Net income
YJ 18864 16715 9891 7742 8973 17790 8817
YM 16975 15251 8165 6441 8810 16113 7303
MD 9174 8435 324 —415 8850 8805 —45
JD 8216 7719 —759 —1256 8975 7968 —1007
YD 16116 13956 7816 5656 8300 15036 6736
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