36 6 Vol.36 No.6

2018 11 Agricultural Research in the Arid Areas Nov. 2018
: 10007601 ( 2018) 06-0159-09 doi: 10.7606/j.issn.1000-7601.2018.06.24
1 2 1 23 23 1 2
23 1 23 2 3
(1. 712100; 2. 712100;
3. 712100)
. . 5 (CK) . 15t + hm™(BC1) .
30 t * hm™?( BC2) .45 t * hm*( BC3) (SR) » . .
; (0~200 cm)
; 30t hm™
6 640 kg * hm™>.18.1 kg * hm™ * mm™' ( CK) 17.2%17.8%;
(SR) 10.5% o
18512.1°1 TA

Effects of biochar levels on winter wheat yield and
water-use efficiency in Loess Plateau
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Abstract: A field trial was conducted to study the effects of biochar application rates and the straw—return on
soil water content soil nutrient crop yield and water use efficiency. There were five treatments: no biochar( CK)
15 t * hm™ biochar( BC1) 30 t * hmbiochar( BC2) 45 t * hm™ biochar( BC3) and straw-return. Results
showed that the soil NO;—-N NH;—-N available K and organic matter content increased with increasing applica—
tion rates of biochar in all growth stages of wheat.Soil water storage available P and crop yield water-use effi-
ciency increased initially but decreased subsequently with increasing application rates of biochar. Compared to the
control and other biochar rates the 30 t * hm™ of biochar significantly achieved peak yield (a 17.2% increase over
CK to 6 640 kg * hm™®) and water-use efficiency ( an increase of 17.8% to 18.1 kg * hm™ * mm) . The straw—
return increased yield by 10.5% but no effect on the water-use efficiency. Therefore applying the appropriate rate

of biochar can significantly improve soil fertility crop yield and water-use efficiency.
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1
Table 1 Influence of biochar and straw—return on winter yield and yield components
Yield Biomass Panicle Spike grain number  1000—grain weight
Tre 5 _ . HI
reatment /(kg * hm™2) /(kg * hm™2) /(10* No * hm™) / grain g
CK 5666+165¢ 11106+356¢ 508+8b 38.3x1.2a 45.4+0.2a 0.51+0.03a
BC1 6450+58ab 13288+55ab 578+7a 42.9+0.3a 45.7+0.5a 0.49+0.00a
BC2 6640+112a 13475+ 144a 579+9a 41.1+0.9a 46.8+0.4a 0.49+0.01a
BC3 6204+92b 12587+39b 523+18b 40.4+2.0a 46.1+0.5a 0.49+0.01a
SR 6259+145b 12819+366ab 530+20b 38.6+2.5a 45.9+0.7a 0.49+0.00a
( P<0.05) .
Note: Different lowercase letters mean significant difference( P<0.05) . The same below.
( P<0.05) .
Note: Different lowercase letters mean significant difference ( P<0.05) The same below.
3 0~200 ¢cm
Fig.3 Influence of biochar and straw—return on soil water content in 0~200 cm layer
4
Fig.4 Influence of biochar and straw—return on soil NO;-N
5 53.9%40.3%;,
o 45t » hm™( BC3) ( SR)
-2
45 t « hm™( BC3) ( CK) ( CK) 52.6%50.6%
56.9%56.3%; 45 ¢ : BC3>BC2>BC1>SR>CK.
* hm*( BC3) ( SR) ( CK)
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5

Fig.5 Influence of biochar and straw-return on soil NH; -N
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6
Fig.6 Influence of biochar and straw—return on available soil P content
7
Fig.7 Influence of biochar and straw—return on available soil K content
8
Fig.8 Influence of biochar and straw-return on soil organic matter content
2
Table 2 Influence of biochar additions and straw-return on water use efficiency
/mm
Soil water content hff‘ecllve Water consumption Yield WUE
Treatment rainfall / /( ke * hm2 (ke * hm? » 1
Before sowing After harvest /mm mm (g« hm™) (g« hm mm-)
CK 440.4£13.0a 269.4+5.1be 369.4+8.3a 5666+165¢ 15.3+0.2b
BC1 458.1+12.3a 283.2+6.1bc 373.3+6.7a 6450+58ab 17.3+0.3a
BC2 442.4+18.7a 271.9+4.6bc 198.4 368.9+15.6a 6640+112a 18.1+0.8a
BC3 450.5£18.3a 266.1+5.7¢ 382.9+12.7a 6204+92b 16.2+0.7ab
SR 476.8+2.1a 293.2+1.9a 385.3+2.0a 6259+145b 16.2+0.5ab
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