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Effects of Combined Application of Nitrogen, Phosphorus and Potassium on the
Yield and Quality of Highland Barley under Different Irrigation Capacities
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Abstract: To explore the optimal rate and ratio of nitrogen, phosphorus, and potassium combined application and to study the
effects of combined application of nitrogen, phosphorus and potassium on yield and quality of highland barley under different
irrigation capacity, in this study, the spring two—edge highland barley (Longqing 1) was cultivated for field experiments during
2018 to 2019 in the Hexi Irrigation District, Gansu Province, and a split—plot test design was adopted with irrigation treatment as the
main plot and fertilization treatment as the split—plot. Analysis of variance was used to analyze the barley yield, its constituents and
quality. Results indicated that under each irrigation treatment, at least one of highland barley yield constituent factors was
significantly correlated with other variables. Under the same combination ratio of nitrogen, phosphorus and potassium, the average
yields of 2 times irrigation (W) and 1 times irrigation (W) were significantly increased by 59.5% and 52.8%, respectively compared
with Wy, and yield of W, was increased by 4.4% compared with that of W. All 13 fertilization treatments under each irrigation
treatment showed significant increasein yields compared with the control (no fertilization), yield increase rates for Wy, W, and W, were
0.1% to 26.2%, 0.9% to 28.3% and 7.8% to 22.7%, respectively, and yields with the fertilization treatment of N,P,K;, N,P,K, and

N;P.K, were always higher. Under each irrigation treatment, the ternary quadratic regression equations of fertilization (nitrogen,
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phosphorus, and potassium) amount and highland barley yield were statistically significant. According to the quadratic equation with

one unknown variable between highland barley yield and fertilization amount, the corresponding fertilization amount for the optimal
highland barley yield were shown as N: 189.11 kg/ha (W), 186.75 kg/ha (W,) and 196.5 kg/ha (W,), P,Os: 61.69 kg/ha
(Wo), 48.77 kg/ha (W,) and -27.38 kg/ha (W), K,0: 61.11 kg/ha (W), 60.60 kg/ha (W) and 77.44 kg/ha (W,). Overall, the protein

content of highland barley grains decreased with the increase of irrigation capacity, while the starch content of grain increased with

the increase of irrigation capacity. For the spring highland barley production of the studied area, it is recommended to irrigate 1 time

at the elongating stage at the capacity of 1 500 m*ha, under this particular irrigation capacity, it is ideal to fertilize N, P,05 and K,0
at rates of 186.75, 483.77 and 60.60 kg/ha, respectively which could reach a grain yield of 4 355.24 kg/ha.
Key words: Highland barley; Iirigationg capacity; Nitrogen, Phosphorus and Potassium combined application; Yield; Quality
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