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Effects of different mulching materials on soil water, temperature and
growth at the early stage of maize growth

LI Rong, HOU Xian-qing
(School of Agriculture, Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: To provide a theoretical basis for selecting environmental protection covering material in agriculture, ef-
fects of different covering materials on soil water conservation and temperature regulation were compared by carrying out a
pot experiment and a field experiment. Both pot experiment and field experiment studies were conducted to determine the
effects of different mulching materials on soil temperature, soil water and growth of maize at the early growth stage in dry-
farming areas of Ningxia between 2014 and 2015. Four mulching materials including plastic film (DM), liquid film
(YM), bast fiber film (MM), and maize straw (JM) were employed. A flat plot without mulching was used as the con-
trol (CK). Our results showed that the effect of the bast fiber film treatment on water conservation was the best, and
maize straw treatment was the second. The soil water storage ratios in the 20 cm depth soil layer by the bast fiber film
mulching and maize straw mulching treatments were 29.0% and 26.6% , respectively, significantly higher than that by
the control treatment through the emergence till large bell stages of maize. Different mulching materials exhibited greater
soil temperature warming and cooling effects than the control treatment from seedling stage to large bell stage of maize
during the 2 years of study. In 2014, the effects of different treatments on soil temperature warming at the jointing stage
from strong to weak followed the order of MM > DM > JM > YM > CK, and on soil temperature cooling flowed the order of
MM > JM > CK> DM > YM at the large bell stage in the pot experiment. In 2015, the effects on soil temperature warm-
ing at the jointing stage followed as CK > DM > MM > YM > JM, and on the soil temperature cooling as CK > DM > MM
> JM > YM at the large bell stage in the field experiment. The large bell stage of maize was brought forward by 10 ~ 11
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d by the bast fiber film mulching treatment from no mulching treatment at the early stage of maize grwoth. The bast fiber

film mulching treatment promoted the growth at the early stage of maize. Plant height, stem diameter, leaf area and

biomass of maize under this treatment were increased by 48.3% , 27.5% , 158.2% , and 63.5% , respectively, signifi-

cantly higher than those by the control treatment.

Keywords: mulching materials; soil water; soil temperature; maize growth
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Fig.1 Effects of different mulch treatments on soil water content in the 0 ~ 20 c¢m soil layer
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Fig.2  Daily changes of soil temperature at the 0 ~ 10 cm soil layer during early stage of maize
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KAE KR LE YA bn s T 2015 4F K B
TFRARATI, MM AT JM Kb B A SF- H T KR TR 40 )
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F1 ARABZRNEEREFTHE
Table 1~ Growth and development progress of maize by different mulching treatments
ARy B &5 KHL Days after sowing/d
Year Growth stage DM Y™ MM ™ CK
W Emergence 12b 12b 10c 15a 13b
2014 AT Jointing 33¢ 32c 30c 43a 40b
KWL Large bell 56b 56b 53¢ 64a 64a
G Emergence 14¢ 16b 15be 18a 16b
2015 1 Jointing 35¢ 38bc 35¢ 44a 42a
KWL Large bell 62bc 64b 60c 68a 70a

T - DMy 3t A G 40 B, YM DA 90 IR S T, MM g Rt JBR A A T, IMOA RS AT AR B, CK OB B [RIAT A RN P hE R

IR BT 22 57 ik B K- (P <0.05) 0 T 1Al

Note: DM: plastic film mulch; YM: liquid film mulch; MM: bast fiber film mulch; JM: straw mulch; and CK: no mulch. Different letters indicate signifi-

cant differences ( P <0.05) in same line, and hereinafter.

R2 TEKLETEXRGHIERKRR
Table 2 The growth status by different treatments at early stage of maize growth

P Jointing stage(06 — 15)

KT Large bell stage(07 - 15)

ot 2y ey T ot 2y ey T
RO e P S S W S <. S S o WA L
height diameter area 1 height diameter area o
Jem Jem  Aentepla-ty /(PRI Jem Jem Aenteplam-ty /(EPROCD
DM 78.6b 1.25b 146.4a 4.5b 117.7b 1.85h 1787.5b 83.3¢
YM 75.5b 1.22b 133.9b 4.1b 115.9b 1.84h 1498 .9b 83.5¢
2014 MM 91.3a 1.35a 255.2a 5.3a 136.5a 2.05a 2612 .9a 111.8a
M 91.0a 1.30a 241 .8ab 5.9a 135.0a 2.0la 2538.4a 108.9b
CK 58.4c 1.01c 102.5¢ 3.1c 89.3¢ 1.62¢ 866.4c 70.4d
DM 50.8a 1.14a 125.6a 4.2a 90.6b 1.72b 1516.5b 88.8b
YM 41.3bc 1.00b 102.89¢ 3.2b 80.0c 1.62h 1321.6b 67.6¢
2015 MM 44.1b 1.10a 113.7b 3.8ab 103.2a 1.8%a 2208. 1a 9%.1a
M 39.8¢c 1.05ab 95.24d 3.5b 96.5b 1.85a 2049 .4a 90.8ab
CK 34.3d 0.86¢ 90.24d 2.5¢ 72.3d 1.52¢ 1000. 8¢ 55.5d
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