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Effects of different ridging and mulching measures on soil
physical properties and yield of spring maize in
hilly area of central Sichuan basin

XIE Meng-lin, ZHA Li, GUO Ping, WANG Xing-long, MA Xiao-jun, YUAN Ji-chao, KONG Fan-lei
( Key Laboratory of Crop Ecophysiology and Farming System in Southwest China ,
Ministry of Agriculture, College of Agronomy , Sichuan Agricultural University , Chengdu , Sichuan 611130, China)

Abstract: Maize is one of the main grain crops in the hilly area of central Sichuan basin. However its spring maize
production is constrained by low temperature and drought during the early growth stage. Plastic film mulching is an effec-
tive practice to improve soil temperature, soil water content and crop yield in rain-fed farming area. A field experiment
was conducted with the aim to identify the effects of different ridging and mulching measures on soil physical properties
soil temperature, soil water content, soil bulk density, soil porosity, soil capillary porosity and spring maize yield. The
trial was a random block design with 3 replications and 4 treatments which included ridge planting with plastic film
mulching (A1B1), flat planting with plastic film mulching (A1B2), ridge planting with no plastic film mulching
(A2B1), flat planting with no plastic film mulching (A2B2) . The results showed that film mulching effectively reduced
the evaporation loss of soil water of topsoil(0 ~ 20 ¢cm) during maize seedling and jointing stage and thus improved its soil
water content which significantly improved the soil temperature at 0 ~ 20 cm soil layer during the early growth stage as
well. Ridge planting reduced soil bulk density, increased soil total porosity and capillary porosity in topsoil (0 ~ 20 em) .
Ridge planting had more marked effects in promoting improvement of the soil hydrothermal condition and physical struc-
ture when combined with film mulching. Compared with no plastic film mulching treatment, film mulching treatment sig-
nificantly improved maize ear length, ear diameter, grains per spike, 100-grains weight, and reduced barren tip, and its
maize yield increased by an average of 20.2% . The effects of ridge planting on maize ear traits and yield depended on

mulching or not. When under mulching, ridge planting significantly improved the grains per spike, reduced the barren
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tip, and its maize yield increased by 7.7% compared with flat planting; on the contrary, when under no mulching condi-

tion, ridge planting significantly reduced the grains per spike, increased the barren tip, maize yield reduced by 12.6%

compared with flat planting. Correlation analysis revealed that maize yield had a significant positive correlation with soil

temperature, soil water content in early growth stage. The results indicated that ridge planting with plastic film mulching

treatment significantly improved the yield of maize by increasing the early soil temperature and soil water content and im-

proving the soil physical structure, it may be considered one of the most efficient measures for high-yield spring maize

cultivation in the hilly area of central Sichuan Basin.

Keywords: ridge planting; film mulching; soil water content; soil temperature; spring maize; hilly area of central

Sichuan Basin
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Fig.1 Precipitation distribution in maize growth period
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flat planting with no film mulching. The same below.
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Fig.2 The dynamics of soil water content in O ~ 10 cm(A), 10 ~20 cm(B) soil layer during the maize growing stage
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Table 1  Effects of different treatments on soil bulk density atdifferent soil layers
BT Pl 75 0~10 cm 10~ 20 cm
Mulching Planting
modes methods 04-20 06-05 07-12 08-05 04-20 06-05 07-12 08-05
Bl 1.20 b 1.32b 1.22 a 1.26 a 1.32b 1.39b 1.40 a 1.42 a
Al B2 1.40 a 1.45 a 1.28 a 1.29 a 1.57 a 1.52 a 1.46 a 1.47 a
Mean 1.30 A 1.39B 1.25 A 1.27 A 1.45 A 1.46 B 1.43 A 1.44 A
Bl 1.23b 1.34b 1.29 a 1.27 a 1.35b 1.44b 1.41 a 1.43 a
A2 B2 1.38 a 1.53 a 1.30 a 1.31a 1.54 a 1.56 a 1.45a 1.53 a
Mean 1.30 A 1.44 A 1.30 A 1.29 A 1.45 A 1.50 A 1.43 A 1.48 A
A 0.01 6.78" 1.97 0.35 0.01 6.13" 0.01 1.36
F — value B 18.30" " 61.05" " 0.81 1.89 40.66" " 43.28" " 1.75 4.99
AxB 0.28 2.55 0.49 0.01 0.66 0.18 0.19 0.46

1 : FZVEER G A RING IR AR R 22 558 5% B E KT, RKEFRFRR AL A2 M2 758 5% BE KT+ x Fl « 3 HIFRTE 1%
5% KFETEREBE, AP AL A2: AN BL: 281E B2 F1E, T,

Note: Values followed by different lowercase letters in same column indicated the significant difference at 5% level respectively, and capital letters indicated

the significant difference between Al and A2 as well. * % and * indicated the significant difference at 1% and 5% level respectively. Treatments Al: film

mulching; A2: no film mulching; Bl: ridge planting; B2: flat planting. The same below.
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Table 2 Effects of different treatments on soil porosity at different soil layers

LLE e 77 2 0~ 10 cm 10~20 cm
Mulching Planting
modes methods 04 -20 06 - 05 07-12 08 - 05 04 -20 06 - 05 07-12 08 - 05
B1 54.72 a 50.06 a 53.71 a 52.58 a 50.06 a 47.67 a 47.29 a 46.54 a
Al B2 47.30 b 45.41 b 51.69 a 51.32 a 40.63 b 42.52b 44.78 a 44.53 a

Mean 51.00 A 47.74 A 52.70 A 51.95 A 45.35 A 45.09 A 46.04 A 45.53 A

Bl 53.71 a 49.31 a 51.07 a 52.08 a 50.06 a 45.58 a 46.54 a 45.91 a
A2 B2 47.92 b 42.26 b 50.90 a 50.69 a 41.63 b 41.00 b 45.28 a 42.14 a
Mean 50.82 A 45.79 B 50.82 A 51.39 A 45.41 A 43.29 B 45.91 A 45.03 A

A 0.01 6.78" 1.97 0.35 0.01 6.13" 0.01 1.36
F - value B 18.30" * 61.05" " 0.81 1.89 40.66" " 43.287 " 1.75 4.99
AxB 0.28 2.55 0.49 0.01 0.66 0.18 0.19 0.46

£3 ARALEXMARLELREEEFLIRENZIN %

Table 3 Effects of different treatments on soil capillary porosity at different soil layers

BT 50 R T 50 0~10 cm 10 ~ 20 em
Mulching Planting
modes methods 04-20 06 - 05 07-12 08 -05 04-20 06 - 05 07-12 08 - 05
Bl 37.64 a 37.28 a 39.11 a 36.80 a 37.08 a 38.50 a 38.08 a 39.24 a
Al B2 35.37 a 36.16 a 39.75 a 37.59 a 30.98 b 31.37 b 37.37 a 37.51 a
Mean 36.51 A 36.72 A 39.43 A 37.20 A 34.03 A 34.94 A 37.73 A 38.37 A
BI 36.53 a 35.85 a 39.52 a 36.79 a 37.94 a 35.42 a 39.15 a 38.21 a
A2 B2 35.53 a 33.03 a 40.00 a 38.68 a 32.74 a 31.45 b 38.22 a 37.19 a
Mean 36.03 A 34.44 A 39.76 A 37.83 A 35.34 A 33.44 A 38.69 A 37.70 A
A 0.28 1.87 0.23 0.98 0.71 4.03 2.43 1.76
F - value B 3.40 1.40 0.67 3.91 13.25" 55.49° % 1.76 7.35"
AxB 0.51 0.26 0.01 0.53 0.08 4.51 0.03 0.48
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Table 4 Yield and ear traits of spring maize under different treatments

BT i gy =X 3N TR TRE TTRi%L BRI R i
Mulching Planting Ear length Far diameter Bare tip Kernels Grains 100-grains Yield
modes methods /cm /mm length/cm per row per spike weight/g /(kg*hm~2)
Bl 20.4 a 53.9a 2.0b £2.5a 702.6 a 27.1a 9500.7 a
Al B2 20.6 a 54.5a 2.9a 39.8 a 655.9 b 26.9 a 8821.9 b
Mean 20.5 A 54.2 A 2.5B 41.2 A 679.3 A 27.0 A 9161.3 A
Bl 18.3 b 52.3a 33a 33.4a 573.1b 24.8 b 7108.3 b
A2 B2 19.1a 53.1a 3.2a 35.3a 605.2 a 26.9 a 8133.0 a
Mean 18.7 B 52.7B 3.3A 34.4 B 589.2 B 25.8 B 7620.7 B
A 18.22° " 26.00" " 18.30" " 42.20"" 119.49** 7.32" 155,18~
F - value B 1.29 5.92 4.78 0.15 0.78 5.34 1.96

AxB 0.44 0.02 8.68" 4.92 22.85" " 6.78" 47.43" "
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Table 5 Correlation coefficients between soil physical properties and yield traits of spring maize

B AT Under mulching

&S No mulching

PR

Yield traits 1 Il ik V il Il Il v Vv
R E 100-grains weight/g 0.43 0.52 0.23 -0.12 -0.23 0.29 -0.04 0.15 -0.28 -0.15
TR KL Kernels per spike 0.87°° 0.84"* -0.07 0.07 0.08 0.53 -0.40 -0.26 0.40
FEHE Yield 0.84"*  0.86"" 0.02 -0.02 0.16 0.40 -0.26 -0.30 0.26

FE: DIV VAR R e okt R AR BELEE LB,

Note: I, I, Ill, IV, V represented soil water content, temperature, bulk density, capillary porosity, porosity respectively.
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