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Effects of Soil Straw Hole Injection on Soil Moisture Content and Crop Growth
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Abstract; [ Objective] The effects of soil straw hole injection on soil moisture content and crop growth were
studied to provide a theoretical basis for increasing rainwater storage capacity and improving water use
efficiency in dry farmland. [ Methods] A field trial of a maize-wheat rotation was carried out, with four
treatments including conventional tillage (CK), and soil straw hole injection of 2 holes/m*(T,), 4 holes/m?
(T,), and 8 holes/m*(T;). [ Results] All three hole injection treatments increased the surface soil moisture
during the entire experimental period. The T, and T; treatments increased the deep soil moisture content at
harvest time, and the moisture content in the 60—80 cm soil layer increased 29.19% and 28.18%,
respectively, compared with CK at the end of the experiment. Soil straw hole injection treatments increased
plant height, yield, biomass, precipitation use efficiency, and water use efficiency. The T, and T; treatments
had the most obvious effect on soil moisture and crop growth, with no significant difference between them.
[Conclusion] Water retention and yield were increased by soil straw hole injection treatments. Considering
the cost and effects, soil straw hole injection of 4 holes/m*(T,) is recommended.

Keywords: soil straw hole injection; soil moisture content; maize-wheat rotation; water use efficiency
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Fig.1 Surface soil moisture in different periods
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Fig.2 Soil moisture content in different soil layers
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Table 1 Crop economic yield and biomass
i EkK /N
Zp e/ (kg » hm %) Y/ (kg » hm %) Z5r &/ (kg » hm %) Y/ (kg » hm %)

CK 9 073.91+188.9° 16 703.14196.5" 7 278.3+317.4° 14 584.0+1 267.4"
T 9 458.7+84.1™ 16 692.5+119.2* 7 600.9+621.3" 16 977.4+562.9"
T, 9 953.8+69.9° 17 696.04+100.4° 9 300.84+131.5° 19 730.94-263.5"
T, 9 848.0+135.2" 17 484.8+18.2" 9 400.94519.2° 20 900.9+427.3°
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Table 2 Crop precipitation use efficiency and water use efficiency of maize

1 b3 ek &t /mm ¥k i/ mm (@ﬁﬁﬁﬁWﬁfﬁw (hfﬁjﬁ?ﬁfﬁw
CK 371.6 387.342.6° 24.4240.51° 23.4340.49°
. T, 371.6 384.942.7° 25.4540.23¢ 24.5740.22°
£k T, 371.6 382.340.8" 26.7940.19° 26.0340.18°
T, 371.6 382.841.6° 26.5040.36* 25.7340.35¢
CK 195.1 282.8+6.3% 37.29+1.63" 25.73+1.12"
T, 195.1 301.944.2° 38.95+3.18" 25.1742.06"
h T, 195.1 270.04-10.8" 47.66+0.67° 34.4540.49°
T, 195.1 249.946.4° 48.17+2.66° 37.6142.08¢
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