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Effects of different mulching treatments on yield and water use
efficiency of winter wheat in Weibei Highland
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Abstract: In order to elucidate the effects of different mulching treatments on yield and water use efficiency (WUE)
of winter wheat, we studied the yield, nutrient absorption and WUE on full plastic-film mulching and dual mulching of
full plastic-film and wheatgrass during summer fallow and different periods throughout the year. The results showed that
both full-year and summer fallow mulching treatments can improve wheat yield, the yield of full year with full plastic-film
mulching had reach 5 383 kg*hm ™2, which was the highest in all treatments and increased yield by 15.4% compared
with conventional tillage with no mulching; full year with full plastic-film mulching had remarkable improvement on wheat
agronomic characteristics compared to no mulching treatment, kernel number per row and ear number per hectare was in-
creased by 16.2% and 33.0% , respectively. Compared to no mulching mode, the total absorptions of N, P and K were
increased by 12.3% , 21% and 21.8% in grain and 55.1% , 36.7% and 29.3% in stems and leaves in the treatment
of full year with full plastic-film mulching, respectively. The mode of mulching had significantly improved WUE of
wheat, the yield of full-year with full plastic-film mulching was the highest which was increased by 11.3% compared to
no mulching. Generally, full-year with full plastic-film mulching was the best mode which could promote the wheat yield,
WUE, absorptions of N, P and K, and improve agronomic characteristics of winter wheat.

Keywords: wheat; mulching; yield; water use efficiency; WeiBei Highland
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Table 1 Yield and agronomic characteristes ofwheat with different mulching treatments

ISty s RS [=3S TR TR TR
Treatment Yield Plant height Ear length Kernel number Ear number per 1000-grain
reatmen

/(kg*hm=2) /cm /em per row hectare/ (J7 +hm~?) weight/g

CcT 4666¢ 86.9d 8.24b 39.3b 569¢ 41.8a

FSp 5045b 91.1a 9.18a 43 .5ab 663b 40.5a
SSP 4399bh 88.5bc 8.52b 40.8ab 605d 39.5ab
FFP 5383a 89.3b 9.22a 45.7a 757a 35.9cd
SFP 4918b 87.7cd 8.41b 40.5b 625¢ 37.9bc

T [ 5Bt 5 /NS FREFR R A B 25 57 B #E (P<0.05) o Rl

Note: Different lowercase letters in the same row represent significant difference at P <0.05 between treatments. The same as below.
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T Ak v FH L DR VA /N A R A R A 3 o, (R 25
WRBE, SFEEEELT, /N EEINE
SRR SRR N AL BN )
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Table 2 Effects of different mulching treatments on nutrient absorption of aboveground wheat

FRE Nitrogen content/ ( kg hm™ 2)

sy Phosphorous content/ ( kg hm™ 2)

E 5L Potassium content/ ( kg hm™ 2)

T8 &0t it ¥EE 20 e Kk e it
Grain Steam leaf  Total quantity Grain Steam leaf ~ Total quantity Grain Steam leaf  Total quantity
CT 88.7¢ 44.3d 133.0d 6.05d 3.13d 9.18¢ 79.6e 87.3d 166.9e
Fsp 99.3a 55.0b 154.4b 7.50a 4.23a 11.73a 94.0b 113.1a 207.1b
Ssp 98.5a 47.5¢ 145.9¢ 6.27c 3.39¢ 9.66b 90.7¢ 100.6b 191.3¢
FFP 99.6a 68.7a 168.3a 7.32b 4.28a 11.60a 97.0a 112.9a 210.0a
SFP 94.4b 54.2b 148.6¢ 6.26¢ 3.72b 9.98b 88.4d 90.8c 179.3d
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Table 3 Effects of different mulching treatments on water use efficiency of winter wheat
s AEHT0-200 em KR HCH 0~ 200em WOk AN A KA RTHCH
Treatment Soil water storage Soil water storage Rainfall in growth Total water WUE
reatment presowing /mm post-harvest/mm period/mm consumption/mm /(kghm=2-mm~")
CT 577.3 366.8 252.6 463.1 10.08d
Fsp 569.1 363.2 252.6 458.5 11.00b
Ssp 564.5 367.5 252.6 449.5 10.90bc
FFP 594.6 367.5 252.6 479.6 11.22a
SFP 562.7 361.6 252.6 453.7 10.84¢
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