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Characteristics of Water Consumption and Root Growth
of Winter Wheat under Different Covering Modes
in Arid Tableland of the Loess Plateau
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Abstract: Field experiment was conducted to explore the effects of different covering modes on charac-
teristics of water consumption and root growth of winter wheat in arid tableland of the Loess Plateau.
Minirhizotron root monitoring system was used to study the root length density and soil moisture in a
0—130 cm soil profile at different growth stages for two years. There were four treatments:flat plot
without mulching(T0), flat plot with straw mulching(T1), plastic mulching on soil ridges(T2), and
plastic mulching on soil ridges and straw mulching in furrows(T3). The results showed that T1, T2
and T3 had no significant effect on total water consumption in comparison with TO. However, water
use efficiency of T1, T2 and T3 was increased by 25.42%, 9. 68% and 20.13%, respectively. T1, T2
and T3 also reduced the depth of root enrichment zone, and shallowed depth of root enrichment zone

in the order of T2<CT3<CT1<{T0. Moreover, the average yield of T1, T2 and T3 was increased by
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23.10%, 12.24% and 20.70% , respectively, compared with TO. Therefore, all covering modes could
reduce the depth of root enrichment zone, increase water use efficiency and yield of winter wheat,
compared with traditional non-mulching treatments, and flat plot with straw mulching is the best
mode.

Key words: Covering modes; Minirhizotron; Root development; Soil moisture; Yield
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Table 1 Basic physiochemical properties of soil at the experimental site
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Fig.2 Diagram of minirhizotron installation and roots of winter wheat detected by minirhizotron at different periods
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Table 2 Effect of biomass and root length root under different covering modes

Year Treatment &ﬁl?hyrfg/) (lfglcir?i:b’/z) consugp?ttiirn/mm (kg * hggE-/mm’l)
2013—2014 TO 5 8814471a 17 5724499a 324.13+33.06a 18.21+1.51a
T1 6 2434854a 19 58045 322a 331.91+38. 26a 19.20+5.12a
T2 6 473+ 642a 16 62341 649a 326.58+27. 24a 19.81+0. 49a
T3 5 4834+903a 19 02542 023a 306.93+18. 75a 17.85+2.47a
2014—2015 To 51954+790b 10 83741 219b 259.35+18.39a 19.99+2.10b
T1 739241 717a 17 81342 785a 258.91+8.63a 28.7147.41a
T2 5 959a+640ab 13 15541 499b 269.76+6.60a 22.0942. 19ab
T3 7 886a+525a 17 640+936a 282.16+12. 80a 28.04=43.09ab

(P<<0.05),

Different letters after the values in same columns mean significantly different among the treatments in same year at 0. 05 level.
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