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Research on the Basic Soil Fertility Characteristics of
Farmlands in Lhasa and Its Effects on the High
and Stable Yield of Highland Barley

CHEN Chuhong, YUAN Chengli, Suolangdanzeng, Suolangduoji,
HE Yuting, KANG Zhen, Mijiucizhen, Zhaxiquncuo, GAO Lei, Nimazuola

(Lhasa Agriculture Technology Research Extension Stations.Lhasa Xizang 850000, China)

Abstract: This study analyzed the characteristics of farmland basic soil fertility and its impact on highland barley yield based on data from 91
“3414” field experiments conducted in Lhasa City from 2008 to 2024, aiming to provide theoretical support for improving cultivated land quali-
ty and precision fertilization in cold plateau regions. The results show that the average basic soil fertility yield of highland barley in Lhasa is
2 596.35 kg/hm?, with an average soil fertility contribution rate of 53.66 % —significantly higher than those in the Qinghai-Xizang (40.4 %)
and Gansu-Xinjiang (38.7%) regions. This indicates that cultivated land basic soil fertility is the core driving force behind highland barley yield
formation, exhibiting a significant positive correlation with soil contribution rate and a significant negative correlation with fertilizer contribu-
tion rate. The soil contribution rates of nitrogen (N), phosphorus (P), and potassium (K) nutrients exhibit logarithmic relationships with
basic soil fertility yield, with N showing the strongest correlation. Under medium-low soil fertility levels <<3 000.00 kg/hm?, the per-unit
chemical fertilizer yield increase is higher than that under high soil fertility levels. Nitrogen (N) fertilizer exerts the most significant yield-in-
creasing effect on highland barley (yield increase rate: 55.69%), whereas phosphorus (P) and potassium (K) fertilizers show relatively low

effects. Analysis of the yield sustainability index (SI) and yield stability index (YSI) reveals that under medium soil fertility levels (2 250.00 —
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3 000.00 kg/hm?), Sl is the highest (0.95) and YSI the lowest (0.05) , representing the key management interval for balancing yield and ecolog-

ical sustainability. Although the fertilization-induced yield increase is the highest 3 150.00 kg/hm? under high soil fertility levels (=3 750.00 kg/hm?) ,

attention is warranted to the reduced sustainability caused by excessive fertilization. The study suggests that for low-yield fields, nitrogen (N)

fertilizer input should be enhanced; for high-yield fields, N input should be controlled while increasing organic fertilizer application; and for

medium-fertility fields, emphasis should be placed on coordinating nutrient input and ecological protection. This provides a new paradigm for

improving cultivated land quality and enhancing chemical fertilizer reduction and efficiency in alpine regions.

Key words: highland barley; soil basic productivity; soil contribution rate; fertilizer contribution rate; yield sustainability; yield stability;
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