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Effects of whole plastic-film mulching of double ridges and
planting in catchment furrows on soil moisture
and temperature of maize in drought years

SUN Yu-lian'"?, BIAN Xue-jun’,JIA Xiao-qin>, HUANG Cheng-xiu?, WEI Bo-long?, LI Yun?, YAN Xu-dong’®
(1. Gansu Provincial Meteorological Bureau, Lanzhou 730020, China;
2. Linxia Meteorological Bureau of Gansu Province, Linxia 731100, China)

Abstract: This paper investigated the effects of whole plastic — film mulching of double ridges and planting in
catchment furrows on soil moisture and temperature of dryland maize. The study was conducted in a typical semiarid area
and measured the variations of soil moisture and temperature at the different growth stages under the three treatments, in-
cluding whole plastic-film mulching on double ridges and planting in catchment furrows (T1), flat film (T2), and non-
covering flat planting (CK) . The results showed that: (1) The water content of T1 was 0.3 percentage points and 0.5
percentage points higher than T2 and CK during the whole growth period, respectively. The largest difference of 0 ~ 200
cm soil layer water content appeared between emergence and seven-leaf stage, T1 was 0.7 and 3.2 percentage points
higher than T2 and CK, respectively. By contrast, the smallest difference occurred at silking stage, with T1 only in-
creased by 0.4 percentage points compared with T2 and being similar to CK. T1 was 0.4 percentage points higher than
T2 but 0.5 percentage points lower than CK at the milky maturity stage. (2) At soil layer of O ~ 40 cm, water content of
T1 was 0.5 and 0.9 percentage points higher than T2 and CK during the whole growth period, respectively. The largest
difference was detected in the 20 ~ 40 c¢m soil depth, with T1 being 0.5 percentage points and 1.3 percentage points
higher than T2 and CK, respectively. At the 40 ~ 80 cm soil layer, T1 was 0.4 percentage points and 0.5 percentage
points higher than T2 and CK. At the 80 ~ 200 cm soil layer, T1 was 0.5 percentage points higher than T2 but 0.4 per-
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centage points lower than CK. (3) The soil temperature of T1 was 0.7°C and 2.5°C higher than T2 and CK during the
whole growth period at the 0 ~ 40 cm soil layer, respectively. The maximum difference was observed at seedling stage,
with T1 being 0.8°C and 4.9°C higher than T2 and CK, and the minimum difference at silking stage, with T1 0.8°C
and 0.7°C . It was concluded that the techniques of whole plastic-film mulching on double ridges and planting in catch-

ment furrows significantly improved the soil temperature and water content, suggesting that is a highly efficient cultivation

pattern of dryland corn.

Keywords: dryland maize; whole mulching of wide ridges and planting in the furrow; plastic film mulching pat-

tern; soil moisture; soil temperature
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Table 1  The soil temperature at different soil layers during maize growth periods under different treatments

] s TR Soil depth T
Growth stage Treatment 0 em 10 em 20 em 40 em Mean
Tl 22.6 20.4 15.2 17.5 18.9
T2 20.8 19.8 14.9 16.7 18.1
o
kil CK 14.8 3.5 13.3 14.2 14.0
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T2 26.2 26.3 26.2 22.2 25.2
I
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7 — leaf
T1 -T2 1.8 -0.1 0 0.1 0.5
T1 - CK 5.9 4 4.1 2.2 4.1
T1 28.8 23.2 23.6 21.3 24.2
T2 27.9 21.5 21.6 20.9 23.0
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Nt 24 )
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T1 - CK 4.6 0.1 0.1 -2 0.7
Tl 19.9 15.5 15.5 17.6 17.1
LB T2 18.8 14.9 14.9 17.6 16.6
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T1 - CK 3.7 0.3 0.3 1.1 1.3
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T2 18.1 13.9 13.9 17.5 15.9
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