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Soil physical and chemical properties and enzyme activities
of rape and rice planting patterns under no-tillage
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Abstract: The study began to design different planting pattern treatments in the rape season at Nanxian no-tillage
experimental base in Yiyang City, Hunan Province in 2016. In order to study the effects of different rape and rice planting
patterns on soil physical and chemical properties and enzyme activities under no-tillage conditions, soil samples of four
planting patterns were collected, including winter idle-rice(IR), winter idle-rice-rice(IRR), rape-rice(OR), rape-rice-rice
(ORR), and soil bulk density, microaggregates, nutrients and enzyme activities were determined from 2018 to 2020. The
results showed that there was no difference in soil bulk density between different rape and rice planting patterns in 2018 and
2019, and the soil bulk densities of IR and IRR patterns were significantly higher than those of OR and ORR patterns in
2020. In 2020, the mass fractions of soil microaggregates in the 0.025-1.000 mm size of OR and ORR patterns decreased by
52.04% and 49.41% compared with 2018. The effects of different planting patterns on the mass fractions of large grain
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microaggregates(>0.010 mm) were greater than those of small grain microaggregates(<0.010 mm). There was no difference

in soil organic matter mass fraction among the four patterns in 2018 and 2019. The soil organic matter mass fraction of ORR

patterns in 2020 was significantly higher than the other three patterns. In the same year, the soil available K mass fractions of

OR and ORR patterns were significantly lower than those of IR and IRR patterns, and the soil cellulase and phosphatase

activities in ORR pattern were higher than those in IRR pattern. In conclusion, rape-rice and rape-rice-rice patterns under

no-tillage could slow down soil compaction rate, change soil microaggregate composition, delay the decrease rate of organic

matter mass fraction, and improve soil cellulase and phosphatase activities.

Keywords: rape and rice planting pattern; no-tillage; soil bulk density; microaggregate; soil nutrient; enzyme activity
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Fig.1 Soil bulk density of different planting patterns
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Table1l The mass fraction of microaggregates under different planting patterns %
W Rt TP R AR o 438
0.250~1.000 mm  0.050~0.250 mm  0.010~0.050 mm  0.005~0.010 mm  0.001~0.005 mm <0.001 mm

2018  OR 30.19a 19.85 22.99 9.86 13.74 3.37

IR 21.04b 21.84 26.15 11.02 14.86 3.77

ORR 29.65a 19.64 23.11 9.67 13.27 3.34

IRR 30.07a 19.49 22.96 8.37 13.28 3.15
2019  OR 24.49a 17.20b 28.52 10.91 13.33 3.42

IR 18.14c 21.96a 29.08 12.37 14.72 3.39

ORR 21.32b 19.01b 29.09 11.71 13.72 3.15

IRR 25.89a 17.74b 28.31 10.95 12.65 3.13
2020 OR 14.48b 17.02 30.60ab 13.38 21.52 4.66

IR 13.83b 17.13 32.52a 13.29 20.64 3.94

ORR 15.00b 17.30 29.97b 12.69 20.07 3.98

IRR 20.58a 16.84 28.51b 11.83 18.67 3.56

(7] 4 P [l 5 AN [ B s PR AR 2 £ 22 57 AT G327 3 3L (P<0.05).
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Table 2 The soil nutrient content under different planting patterns

Efy FRREE pH Wﬁ?‘r%ﬁl/ ﬁiﬁ@él/ @ii%ﬂil/ %’ﬁ/l %@é/l %%*F/l FELi)iT/
(mg-kg ) (mg-kg ) (mg-kg ) (g'kg ) (g'kg ) (g'kg ) (g'kg )
2018 OR 797  2034la 18.85b 58.16b 272 1.29 25.29 41.01
IR 783 192.34b 19.36b 66.32a 2.59 1.26 25.58 39.34
ORR 791  187.93b 21.19ab 59.49b 276 1.28 25.25 41.67
IRR 7.89  207.67a 2521a 66.39a 2.97 1.37 2491 39.65
2019  OR 812  166.19b 15.83b 56.94c 2.40 1.19 23.15 34.02
IR 8.09  163.63b 15.16b 60.52b 2.47 1.16 22.96 33.81
ORR  8.09  166.54b 16.39b 55.63¢ 2.54 1.17 23.65 35.65
IRR 8.06  175.26a 19.34a 63.47a 2.50 1.21 23.81 3491
2020 OR 8.13  147.83b 10.25b 52.19b 2.01 1.14 2233 32.56b
IR 8.06  131.6lc 9.81b 57.81a 1.96 1.09 22.24 32.68b
ORR 814  151.55b 10.93b 50.37b 2.12 1.16 21.86 3537a
IRR 8.08  168.16a 14.41a 62.49a 2.28 121 22.00 33.05b

(7] 4 P [ 5 AN [ B s P AR 2 1) 22 57 AT G327 3 3L (P<0.05).
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Fig.2 Soil enzyme activity under different planting patterns
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