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Relationship between water use of subsoil and wheat yield and
yield stability in dryland wheat on the Loess Plateau
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Abstract; The Loess Plateau of China is a typical dryland area and winter wheat is one of the major cereal
crops on the Loess Plateau. How to further increase wheat yield as well as maintain the yield stability is a crucial is-
sue that needs to be addressed urgently in this region. Wheat production is profoundly affected by the utilization of
soil water due to the region’ s erratic precipitation and the mismatch between the rainy season and the winter wheat
growing season. We collected the data from published studies on the Loess Plateau and found that large amounts of

available soil water remain in soil layer at harvest time. We further analyzed the relationship between grain yield of
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winter wheat and soil water utilization. The results showed that at wheat harvest time, grain yield was 2 640~4 920
kg - hm™ when the residual subsoil water storage (RSWS) was 100~ 130 mm, and it was increased to 5 250 ~
6 576 kg + hm™> when the RSWS was 30~70 mm. Furthermore, the probability of high grain yield was enhanced
by increasing the utilization of subsoil water. When the RSWS reduced from (270 ~210 mm) to ( 150 ~90 mm)
mm, the probability of yield exceeding 4 000 kg « hm™ or 5 000 kg + hm™> was increased from 6% to 92% or 1% to
66% , respectively, under 666 ~766 mm WS (water supply during the growing season and the sum of soil water
storage in 0~200 cm and growing season precipitation) condition. The probability of yield exceeding 5 000 kg -
hm™ or 6 000 kg - hm™ was increased from 14% to 99% or 1% to 41%, respectively under >766 mm WS condi-
tion. In addition, we discussed how to increasing subsoil water utilization by variety and agronomic practices and
exemplified the feasibility of enhancing yield and water use efficiency by increasing subsoil water utilization through
the improvement of agronomic practices.

Keywords: winter wheat; subsoil water utilization; yield stability; water use efficiency; dryland agriculture ;
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Fig.4 The way of increasing wheat root density

in subsoil on the Loess Plateau
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Table 1  Effects of different treatments on soil water storage at harvest time, wheat yield and water use efficiency

ARy fb g W3 - 47k 5% B4 Bt Residual soil water/mm i AR
Y }j Tres Grain yield Water use efficiency
ear reatment 0~1 m 1~2m 2~3 m /(kg~ hmfz) /(kg . mm?] . hmfz)
2014-2015 AR FP 191a 195a 219a 3714h 7.86b
R HP 197a 189a 215a 4300a 9.00a
2015-2016 AR FP 125a 151a 188a 5946h 13.94b
A HP 119a 138b 164b 7265a 15.84a
2016-2017 KB FP 180a 185a 205a 4596h 9.66b
R HP 178a 174h 188h 5927a 12.49a
2017-2018 s FP 133a 179a 204a 4659h 10.81b
AR HP 131a 167b 180b 6109a 13.80a
2018-2019 KB FP 234a 190a 207a 5186h 12.06b
R HP 227a 175b 191b 6621a 15.23a
SEH R FP 173a 180a 205a 4820b 13.10b
Average R 1P 170a 169b 188h 6044a 15.90a
75 S R
- df
Source of variation
A Years 4 % w o w o s ok o s ok
AbFH Treatments 1 ns % % % % % % % PR
AEApy xAb TR
4 ns ns ns ns ns
YearsxTreatments

AR NG FRER R AL BN 22 R A ) B MK F (P<0.05) , + o+ il s = 3B FAR R R [R) b 2L K AR T < A 3R 22 538 5 1%

F10.1% BEKF ns (RERTLREZER(FIH Yang 2522 )

Note ; Different lowercase letters indicate that the difference between treatments has reached a significant level (P<0.05) , * * and * * * indicate

that the difference reached 1% and 0.1% significant levels under treatment, ns indicates no significant difference (quoted from Yang et al. [22)).
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