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Effects of different irrigation conditions on soil
physicochemical properties and rice yield
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Abstract; To explore suitable irrigation saving methods in rice production, a large field experiment was con-
ducted at Ningxia Nuanquan Farm from 2017-2019.A three-factor comparative design with three different rice irri-
gation saving methods ( moisture retaining dry direct seeding MDDS, post-sowing top water dry direct seeding IDFS
and mulching drip irrigation dry crop FMDI) was used in this study.The effects of different irrigation saving methods
on soil physicochemical properties and yield of rice were investigated. The results showed that: (1) FMDI signifi-
cantly increased the daily average ground temperature in 0~ 10 cm during tillering stage by 1.7°C on average in 3
years( P<0.05). (2) FMDI had obvious water saving effect, still maintaining high soil water content under irrigation
level of 80% field water holding capacity (20.1% ,19.9% and 20.3% respectively in three years). (3) The soil
compaction of MDDS and IDFS are 1.74 and 1.77 times higher than FMDI respectivley. (4) There was a significant
increase in soil organic matter, total nitrogen, total phosphorus and total potassium in the FMDI treatment for 3 con-

secutive years compared to the other two tillage treatments. (5) There was a significant yield increase in the FMDI
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treatment, which had the highest 3—year economic yield and harvest index, while the 3—year FMDI water use effi-

ciency increase was 54.0%, 60.0% and 56.0%, respectively. Therefore, the mulching drip irrigation dry crop

(FMDI) wasthe most suitable soil tillage cover measurefor this area’s rice productionin terms of water storage and

moisture conservation, temperature increase and stabilization, land fertilization and high yield efficiency.

Keywords: rice; dry crop; mulch drip irrigation; soil physical and chemical properties; yield
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Table 1  Daily average ground temperature of O~ 10 cm soil surface

layer at tillering stage of rice under different treatments

AF[E] Time(y-m—d)

Ak
T 2017-05-23 2018-05-26 2019-05-23
reatment
—06-13 —06-16 —06-13
MDDS 25.9b 22.1b 23.5b
IDFS 26.7b 22.7h 24.3a
FMDI 27.4a 23.3a 24.9a

TE: R 81 A [6] /N5 o7 B 3 78 b B ] 22 5 0k B 3 K (P <
0.05), T,
Note: Different capital letters within the same column mean signifi-

cant differences among treatments ( P<0.05) ,the same below.

F2 AEAEKFEHEER 0~60 cm TR TIEFHEKE %

Table 2 Average soil water content of 0~60 cm layer under

different treatments at tillering stage of rice

Lh 3R 4AEA)y Year

Treatment 2017 2018 2019
MDDS 23.2a 24.4a 24.9a
IDFS 23.2a 23.1b 24.3h

FMDI 20.1b 19.9¢ 20.3¢
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Soil compaction of 0~60 cm depth under different treatments at tillering stage of rice
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Table 3 Soil organic matter and total nutrient content in 0~20 cm

layer of rice tillering stage under different treatments in 2019

bi3:i T AR £ R0 L4
. R < pe K Treatment  Soil organic matter Total N Total P Total K
F MDDS ;2017 4F FMDI % MDDS F1 IDFS W3k 45 g
AR E 5.57% 1 2.09% ,2018 B4 B4R 9.80% MDDS 11.6b 0.56b 0.74b 24.6h
1 4.47% 2019 4E4F BIEES 11,529 71 5.29% . JiTq IDFS 11.7b 0.57b 0.72b 24.3h
. o FMDI 12.5a 0.61a 0.76a 25.7a
AbF R FMDI Ak B Y 28 5% 7 s FIUSORR H B8
F4 20172019 FRRADARFEBHAFEX R
Table 4  Yield components and related shapes of rice under different treatments in 2017-2019
. prgs THRBLEEE g RE AWCR AP R
AR Ab P Shoot dry . . . o viel ological viel
Year Tyeatment Plant weight per Fulfilled grain  Thousand-grain Economic yield Biological yield Harvest
’ T height/cm I;lant/g/ percentage/ % weight/g /(kg-hm™2) /(kg-hm™?) index/ %
MDDS 77.45h 1.65b 0.84b 25.63b 8232.17b 16342.8b 50.4b
2017 IDFS 79.43a 1.66a 0.85a 25.67a 8386.74a 16229.6a 51.7a
FMDI 80.37a 1.67a 0.86a 25.70a 8773.16a 16498.2a 53.2a
MDDS 86.54b 1.61b 0.83b 24.99b 7803.25b 16112.3b 48.4b
2018 IDFS 87.23a 1.63a 0.85a 25.17b 8566.87a 16823.5a 50.9a
FMDI 87.37a 1.64a 0.86a 25.20a 8631.68a 16823.4a 51.3a
MDDS 77.55b 1.63b 0.84b 25.15b 7766.46b 16287.5b 47.7b
2019 IDFS 79.39b 1.66a 0.86a 25.18a 8431.13a 16693.2a 50.5a
FMDI 80.58a 1.69a 0.88a 25.25a 8758.25a 16326.8a 53.6a
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