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wheat harvest is long and the utilization efficiency of light, heat, and water resources is relative low; thus, it is important to study the
effects of different green manure utilization patterns on maize yield and water use characteristics. In the Shiyang River basin, the
effects of different green manure utilization patterns on the yield formation and water use characteristics of maize were studied
through a field experiment on the wheat-green manure-maize rotation system. Different green manure utilization patterns included
tillage with full quantity of green manure incorporated in the soil (TG), no-tillage with full quantity of green manure mulched on the
soil surface (NTG), above ground green manure harvested and tillage with root incorporated in the soil (T), no-tillage with above
ground green manure harvested (NT), and conventional tillage without green manure (CT) as the control. The results showed that the
average maize grain yield for treatments of NTG and TG reached 14 274.9 kg-hm™ and 14 687.5 kg-hm™, respectively, which was
18.2% and 20.4% higher, respectively, than that of CT. This is mainly due to the fact that the number of ears, seed number per ear,
and seed weight of maize for NTG were 5.4%, 9.6%, and 20.8% higher, respectively, than those of CT, and the effect was
significantly higher than that of root utilization patterns (treatments T and NT). Meanwhile, TG and NTG treatments significantly
increased maize leaf area index, dry matter accumulation, and average net assimilation rate. The average water use efficiency of the
NTG treatment reached 24.4 kg-hm>mm™, which was 29.9% higher than that of CT, which significantly increased the soil water
storage before maize sowing to 26.9%, with an average of 280.7 mm. In addition, under NTG treatment, the water consumption of
maize during the whole growth period was significantly lower than that of the other green manure treatments. Under the conditions of
green manure root utilization (treatments T and NT), the water use efficiency of maize was 16.7% and 16.0% higher, respectively,
than that of CT. Therefore, in the arid oasis irrigation area, for the wheat-green manure-maize rotation system, employing no-till with
full quantity of green manure mulched on the soil surface achieves high yield of maize while achieving efficient use of water
resources.

Keywords: Wheat-maize rotation; Green manure utilization patterns; Maize; Yield; Water use characteristics
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Table 1 Green manure utilization and crop planting patterns of different treatments in the experiment
Treatment Pattern of green manure utilization and crop planting

CT

TG

NTG

NT

Conventional tillage and leisure without green manure after spring wheat harvest

7 , 10 ; 4
Planting green manure after spring wheat harvest in July, tillage with full quantity of green manure incorporated in the soil in Octo-
ber, and flat planting maize with film mulching in April of the next year

7 .10 , 4
Planting green manure after spring wheat harvest in July, harvesting and removing above ground green manure and tillage with root
incorporated in the soil in October, and flat planting maize with film mulching in April of the next year

7 , 10 s 4
Planting green manure after spring wheat harvest in July, no-tillage with full quantity of green manure mulched on soil surface in
October, and flat planting maize with film mulching in April of the next year

7 , 10 , 4
Planting green manure after spring wheat harvest in July, no-tillage with above ground green manure harvested and removed in
October, and flat planting maize with film mulching in April of the next year
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Table 2 Maize yield and yield components under different green manure utilization patterns
Year Treatment Grain yield (kg-hm™?) Ear number (ears-hm ) Seed number per ear 100-seed weight (g)
2018 CT 11 185.8+235b 73 256+1 431b 470+11.2b 32.0+2.6¢
NT 11 686.8+168b 74 274+1 325b 419+14.6¢ 37.6£3.1b
NTG 14 015.3+423a 77 156+1 502a 516+10.5a 40.6+3.4a
T 12 386.0+498b 74 4131 322b 501+14.5a 34.1+£2.9bc
TG 14 372.7+154a 78 249+1 445a 492+16.5a 40.5+3.6a
2019 CT 12 198.9+142¢ 74 117+1 224b 478+18.6b 32.842.3¢
NT 13 861.2+201b 73 356+1 445b 546+10.5a 34.6+2.1b
NTG 14 534.44+399a 78 595+1 448a 533+12.3a 41.243.5a
T 13 717.5£195b 74 004+1 223b 514+ 9.8ab 36.6+3.3ab
TG 15 002.24+268a 78 891+1 523a 557+9.1a 39.7+2.7a

1

P<0.05

The planting method of each

treatment is shown in table 1. Different lowercase letters in a column in the same year represent significant differences among treatments at P < 0.05

level.
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shown in table 1. Different lowercase letters represent significant differences among different treatments in the same year at P < 0.05 level.
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