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Effect of cultivation patterns on growth of maize root and water use efficiency
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Abstract Field experiments were conducted in 2008~2009 to study the effects of 7 cultivation patterns on the distributions of
maize roots, yield and water use efficiency (WUE). The objective of the study was to further make clear the enhancing mechanisms
of maize production under full film mulching and double furrow system in northwest China and to lay the theoretical and techno-
logical basis of cultivation techniques for high-yield maize in arid/semi-arid areas. The results showed that while root length and dry
weight gradually increased with growth duration, and they gradually declined with soil depth under different cultivation patterns.
Root length in the 0~150 cm soil layer under even row-spacing sowing in furrow with whole film mulching was significantly longer
than those under sowing in furrow with semi-film mulching and conventional cultivation with or without film mulching. Pinch sow-
ing in furrow with whole film mulching had the highest percent root length distribution in the 120~150 cm soil depth, followed by
even row-spacing sowing in furrow with whole film mulching. Conventional cultivation without film mulching had the least percent
root length distribution in the 120~150 cm soil layer. Most of the root dry weight was concentrated in the 0~30 cm soil layer, and was
higher in furrows than in ridges. Root dry weight order was as follows: sowing in furrow with whole film mulching > conventional
cultivation with film mulching > sowing in furrow with semi-film mulching, even row-spacing sowing > pinch sowing. The results
further showed that even row-spacing sowing in furrow with whole film mulching improved grain yield by 17.72%, 22.01% and
47.00%, and WUE by 6.41%, 18.54% and 43.57%, respectively, compared with sowing in furrow with semi-film mulching, conven-
tional cultivation with film mulching and conventional cultivation without film mulching. Even row-spacing sowing in furrow with
whole film mulching was the optimum maize cultivation method in Longdong area of northwest China.
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Fig. 1 Dynamic variation of maize root length along soil profile under different cultivation methods at tasseling stage (a) and
grain-filling stage (b) in 2008, tasseling stage (c) and grain-filling stage (d) in 2009
A: Even row-spacing sowing under conventional cultivation without film mulching; B:

Even row-spacing sowing in furrow with semi-film mulching; C:

mulching; D:

Pinch sowing under conventional cultivation with film mulching; F:

Even row-spacing sowing in furrow with whole film
Even row-spacing sowing under conventional cultivation with film mulching; E:
Pinch sowing in furrow with whole film mulching; G:

Pinch sowing in furrow with semi-film mulching. The same below.
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Table 1 Effects of different cultivation methods on yield and water use efficiency of maize

2008  Year 2008 2009  Year 2009
Treatment
Water consumption (mm)  Yield (kg*hm’z) WUE (kg-mm’lhm’z) Water consumption (mm)  Yield (kg-hm’z) WUE (kg~mm’]~hm’2)
A(CK) 308.68ab 6 405.00f 20.75d 270.01bc 5 605.00d 20.82d
B 277.13b 10 570.05b 38.14a 252.46¢ 9 695.05ab 38.40a
C 321.10ab 12 512.55a 38.97a 292.43a 10 149.88a 34.71b
D 324.82a 8461.20¢ 26.05¢ 284.49ab 8294.53¢ 29.22¢
E 301.85ab 9379.95d 31.08b 273.52b 9213.28b 33.68b
F 299.81ab 9966.30c 33.24b 271.81b 9004.97bc 33.12b
G 289.95b 9310.05d 32.11b 263.62bc 7 720.05¢ 29.28¢
WUE: Water use efficiency. (P<0.05) Different small letters in the same column mean significant

difference among treatments at 0.05 level.
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