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3 1 1 5
75 kg/hm?)
35 kpa 225 m’/hm?
1.4
1 (
1.1 ) 0~10cm
2015 5 10 10 ~20 cm
(107°18'E
40°41'N 1041 ~ 1043 m) 3d (10 cm) 6:00
8:00 2h 3d
140 mm
6.8°C 0~15cm 15~30cm
32299h 130d
1/6 000 (9]
1.2 [1]
_ [20] [21]
1.5
400°C 8h Microsoft Excel 2003
1 SPSS 19.0
F1 MR E R MR SRR LR LSD (P<0.05)
Table 1 Physico-chemical properties of tested soil and biochar
before initiation of experiment 2
pH( 1:5) 8.5 9.04 2.1
(uS/em) 3185 | 688 0~10cm( 1A) 10~20cm( 1B)
(g/kg) 14.473 -
(mg/kg) 65.89 159.15 0~10 cm
(mg/kg) 5.3 394.18
(mg/kg) 184 783.98 Al5 A30 A45 A0
¢ () - 47.17 11.95% 13.74% 9.60%
N ) - 071 A30 A0 10.42%
H (%) - 3.83 Al A45
(C/N)(%) - 67.03
A30  A45
1.3 A0 8.94% 8.06%
Al5
4 10 ~20 cm 1B
0 thm*(A0) 15 thm® (A15) 30 t/hm’
(A30) 45 t/hm* (A45) 3 12 Al5  A30 11.43%
90 m*(15 m x 6 m) 12.39% A45 A0
6 30 cm 60 cm A30 A5 A0 5.27% 4.79%
55556 /hm’ (N: A45
P,0s: K,0 = 14: 39: 0)450 kg/hm’ (N: P,0s: A30 A45 7.84%
K,O = 30: 5: 5)337.5 kg/hm’ ((CO  4.31% Al5 A0

(NH,),) = 46.67%)375 kg/hm*(
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Fig. 1 Soil moisture in maize growth period (A. 0 —10cm B. 10 — 20 cm)
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Fig. 2 Soil fertility of plough layer in maize growth period
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Fig. 3 Daily variation of soil temperature (10 cm depth) in maize growth period
F2 HELTEESKE. BKR. BMFS. HESEYRERASHNHEXIHN
Table 2 Correlation coefficients between biochars with soil moisture, organic matter, available nutrients, 10 cm depth temperature of plough layer

0~10cm 10 ~20 cm
0.423 0.200 0.906™ 0.897" 0.874™ 0.973" 0.538"
0.539" 0.502* 0.004 0.675" 0.827" 0.977" 0.571"
0.590" 0.523* -0.313 0318 0.824" 0.939” 0.231
0.776" 0.550" -0.036 0.939" 0.913™ 0.919™ 0.213
—0.135 -0.420 0.932” 0.237 0.918™ 0.934” -0.065
* P<0.05 o P<0.01 (n=12)
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Effects of Biochar on Soil Water-Heat-Fertility Behavior Effect
Under Mulched Drip Irrigation

GAO Lihua, QU Zhongyi'
(Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: Field plot experiments were conducted to study the effects of biochar on the hehavior of soil moisture,
temperature, organic matter and available nutrient contents in different growth periods of maize under mulched drip irrigation
conditions. The dosages of biochar were set at 0 t/hm* (A0), 15 t/hm* (A15), 30 t/hm> (A30) and 45 t/hm? (A45), respectively.
Results showed that, with the increase of biochar use, soil moisture increased first and then decreased in plough layer during the
growth period of maize. Soil moisture in the treatments with biochar were higher than that in control (A0), significant differences
were observed in the jointing, tasseling and filling stages of maize and the highest increase rate (13.74%) was found in A30. At
three-leaf stage and early jointing stage, biochar application increased the temperature of surface soil layer remarkably. At
tasseling, filling and maturity stages, the temperature of surface soil layer followed an order of A30>A0>A45>A15, with no
significant correlation to biochar rate. Moreover, organic matter and available phosphorus contents in plough soil layer increased
with biochar rate. During the growth period of maize, as compared with control (A0), soil organic matter contents in A15, A30
and A45 increased by 14%, 20% and 58%, while available phosphorus by 62%, 99% and 113%, respectively. The application of
biochar significantly increased alkali-hydrolyzable nitrogen and rapidly available potassium contents in plough soil layer. In
comparison with control (A0), alkali-hydrolyzable nitrogen of A15, A30 and A45 increased by 13%, 17% and 10%, while rapidly
available potassium increased by 35%, 48% and 63%, respectively. In conclusion, biochar use under mulched drip irrigation
effectively increased soil moisture, temperature, organic matter and rapidly available nutrients in plough soil layer, which indicate
that biochar could maintain soil water-heat-fertility, is of great significance in improving soil water and fertilizer use efficiency.

Key words: Mulched drip irrigation; Biochar; Soil moisture; Temperature; Organic matter; Rapidly available nutrients
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