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relationship with soil physical &. chemical properties under long-term different fertilization, and to provide a
scientific basis for reasonable fertilization on rainfed farmland in Guanzhong area. [ Methods | Five treatments
were selected from a long-term fertilization experiment on rainfed farmland: No fertilizer (CK), Nitrogen
fertilization (N), Nitrogen-Phosphorus fertilization (NP), Nitrogen-Phosphorus-Potassium fertilization
(NPK) ., and Organic manure combined with NPK fertilization (MNPK). The soil organic matter (SOM),
cation exchange capacity (CEC), plasticity, bulk density and water characteristic curves were measured. The
soil water characteristic parameters and pore size distribution were obtained by V-G model, and the
mechanism of soil water characteristic change caused by long-term fertilization was analyzed. [ Results ]
Compared with CK, long-term nitrogen fertilization (N) only significantly increased SOM (rate of increase,
6.8%), bulk density (8.7%) and plasticity index (3.0%), whereas other fertilization treatments significantly
increased SOM (31.4%~78.4%), CEC (1.5%~7.7%), upper plastic limit (8.1% ~14.8%), lower plastic
limit (7.9% ~18.7%) and plasticity index (8.3% ~10.4%), in which MNPK increased these indicators the
most. The change trend of soil water characteristic curves was basically the same for all treatments, which
could be well simulated by V-G model. Compared with CK, MNPK significantly increased soil field water
capacity (39.0%), wilting point (64.7%), effective water content (22.5%), rapidly available water content
(18.1%) and slowly available water content (37.5%), however, other fertilization treatments only increased
some of soil water characteristics indexes. Fertilization reduced the proportion of macropores, while the
treatments of MNPK, NPK and N increased the proportion of mesopores and micropores. The total
explanatory degree of SOM, CEC, bulk density and plasticity index on the variation of soil moisture
characteristics was 99.99% (p<C0.05), in which SOM (55.2%, p =0.034) and CEC (40.7%, p=0.022)
contributed significantly. [ Conclusion] Combined application of organic manure and inorganic fertilizer can
significantly reduce soil bulk density, increase SOM, CEC, soil saturated water content, field water holding
capacity, effective water content, and can improve soil water retention and supply better, which is the best
fertilization mode for rainfed agriculture in arid and semi-arid areas. SOM and CEC are two important factors
affecting soil water characteristics, and the higher the SOM and CEC, the stronger the soil water retention
and the more soil available water. Improving the level of SOM is the primary way to improve soil water
retention and utilization efficiency in rainfed farmland.

Keywords: rainfed farmland; long-term fertilization; soil physical and chemical properties; water characteristic

curve; soil water constants
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Table 1 Soil basic physical and chemical properties under long-term different fertilization
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NP 17.7740.15b 1.14+0.02¢ 18.1640.36a 38.32+0.17b 22.00+0.11b 16.3240.09a
NPK 17.7740.24b 1.21£0.04bc 17.2140.06b 37.21+0.06¢ 21.20+0.05¢ 16.0140.06b
MNPK 24.12+0.09a 1.22+0.11bc 18.264-0.46a 39.51+0.04a 23.31+0.04a 16.2040.06ab
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Soil water characteristic curves under

different long-term fertilizations
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Table 2 Parameters of soil water characteristic curve by V-G modle under different treatments
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0./% 0./% FI o EL @) FEm AHBR?

CK 0 48.25b 0.2388ab 1.1725ab 0.1471b 0.9988" " 0.0273
N 0 45.67¢ 0.0423c¢ 1.2167a 0.1781a 0.9972" " 0.0200
NP 0 48.88ab 0.3511a 1.1210b 0.1079b 0.9984" " 0.0194
NPK 0 45.63¢ 0.1000bc 1.1747ab 0.1487ab 0.9982" " 0.0338
MNPK 0 49.93a 0.0532¢ 1.1464ab 0.1464ab 0.9969" " 0.0676
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Table 3 Soil water constants under different

fertilization treatments
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CK 24.12¢ 9.43b 14.69¢ 13.09bc 1.60¢
N 27.21b 11.51b 15.69bc  13.84ab 1.86b
NP 29.77b 15.32a 14.45¢ 11.88¢ 1.80b
NPK 27.03bc  10.53b 16.50b 14.31ab 1.81b
MNPK 33.53a 15.53a 17.99a 15.46a 2.20a
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Fig. 2 Soil equivalent pore size distribution
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Table 4 Effects of environmental factors on

soil water characteristics
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Fig. 3 Redundancy analysis of soil physical properties

soil moisture characteristic index
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