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Compensation effects of ridge and furrow mulching
on growth and yield of late-sown summer maize

YANG Zhichao, LI Yuannong, GU Xiaobo, CHEN Yitong, ZHAO Xiao
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of
Ministry of Education, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract; To solve the adverse effects of late sowing on the growth and development of summer maize, three
planting methods including ridge with plastic film mulching and furrow without mulching ( LN) , ridge with plastic
film mulching and furrow with straw mulching (LJ) , ridge and furrow with plastic film mulching (LM) were adopt-
ed. The conventional sowing period flat planting without mulching ( CK1) and late flat planting without mulching
(CK2) were used as controls. The effects of different ridge and furrow planting methods on field soil moisture, soil
temperature, growth and yield of late-sown summer maize were analysed, and the compensation effects of different
methods were compared. The results showed that the ridge and furrow planting pattern significantly increased the
soil temperature in the 0~25 ¢m soil layer of summer maize and promoted the growth of late-sowing summer maize.
During the growth period, the moisture content of 0~200 cm soil layer was maintained at 18% (75% of field ca-
pacity ) or higher in each treatment, thus the influence of film mulching on soil moisture was not obvious. The over-
all growth status of summer maize planted in ridge and furrow planting pattern caught up with the CK1 treatment in
mid-to-late August ( tasselling to filling stage ). The above-ground dry matter reached or exceeded the CKI

treatment at the maturity stage. Low temperature and heavy rainfall resulted in the extended growth period of late-so-
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wing summer maize by 8 ~9 days. The lodging rate of ridge and furrow planting was low, and the highest value was

only 3%. The lodging rate of CK1 and CK2 treatment was 73.1% and 20.1% , respectively. All growth and yield in-

dicators of CK2 treatment were low throughout the growth period. L] treatment had poor growth status in the early

stage and greedy growth in the later stage, and ultimately reduced production by 7.9% compared with CK1 treat-

ment. The yield of LN treatment was 9 783.8 kg + hm™, which was the same as that of CK1 treatment. The highest

yield of LM treatment reached 11 101.7 kg + hm™, which was an increase of 12.2% compared with CK1 treatment.

Considering soil moisture and heat, growth and yield of summer maize, the ridge mulching and furrow mulching

method achieved the best compensation effect under rainy conditions.

Keywords: summer maize; sowing date; ridge and furrow mulching; soil moisture and heat; growth; yield
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Fig.1 Temperature, rainfall, sunshine and wind speed during the growing period of summer maize
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Fig.2  Soil moisture content in 0~200 cm depth of different treatments
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Fig.3 Soil temperature in 0~25 c¢m depth of different treatments
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Table 1 Change process of growth index of summer maize under different treatments
H it Qb3 KRS/ cm 22/ mm i FR AR S o TR / (kg - hm™?)
Date(m-d) Treatment Plant height Stem diameter Leaf area index Aboveground dry matter
CK1 92a 16.8a 0.59a 606a
CK2 53¢ 10.4¢ 0.27be 194¢
07-12 LN 55¢ 9.5¢d 0.23¢ 211c
L) 55¢ 8.2d 0.20c 217¢
LM 63h 12.3b 0.32b 267h
CK1 258a 26.8a 4.23a 5767a
CK2 206bc 25.1a 2.44c¢ 3444h
08-06 LN 194¢ 24.6a 2.53¢ 3350b
L) 211b 26.3a 3.12b 3750b
LM 217h 24.3a 2.74¢ 3628h
CK1 256h 23.1a 3.68bc 10928a
CK2 259h 21.8a 3.35¢ 8183b
08-29 LN 238¢ 22.1a 4.04ab 8144b
LJ 278a 24.1a 4.45a 8856b
LM 260b 21.8a 3.82be 8750b
CK1 258h 20.5a 2.03¢ 12561¢
CK2 261b 19.3a 2.63b 13561b
09-25 LN 254b 21.4a 3.20a 15172a
LJ 270a 21.0a 3.32a 15189a
LM 262b 20.4a 3.18a 14800a

. RN Rl AR 3 R b ) 25 573 .25 (P<0.05) , R,

Note; Different letters within same column mean significant difference among treatments, the same below.
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Table 2 Growth process and lodging of summer maize under different treatments

s FEFH(m-d) i (m-d) i (m=d) JRFA (m=d) ek (m-d) 2EFWH/ BIR=E/ %
Treatment Sowing Emergence Tasseling Mature Harvest Whole growth period  Lodging rate
CK1 06-10 06-17 07-31 09-18 09-30 100 73.1a
CK2 06-21 06-27 08-11 10-07 10-11 108 20.1b
LN 06-21 06-27 08-13 10-08 10-11 109 3.0¢
L) 06-21 06-27 08-13 10-07 10-11 108 2.5¢
LM 06-21 06-27 08-11 09-30 10-11 101 1.2¢
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Table 3 Yield and yield component indexes of summer maize under different treatments
QbR B/ em FHEH/ mm TERIEL BRI H/ g FERLFE R/ kg - hm™2 )
Treatment Ear length Ear diameter Kernels per spike 100—grain weight Grain yield
CK1 15.7¢ 50.0b 498¢ 35.0a 9896.0b
CK2 16.2be 49.7b 571ab 29.0d 9423.8cd
LN 16.7ab 51.9a 562ab 30.3¢ 9783.8bc
LJ 15.8¢ 48.8b 543b 28.7d 9118.2d
LM 17.1a 52.5a 604a 33.8b 11101.7a
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