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Coupling Effect of Biochar and Fertilizer on Soil Water Content
and Tomato Yield

GOU Mangmang' QU Zhongyi*”
(1. Water Conservancy and Civil Engineering Department, Inner Mongolia Technical College of Mechanics and Electrics ,
Huhhot 010070, China
2. College of Water Conservation and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China
3. Institute of Irrigation and Drainage in Cold and Arid Regions, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: To explore the effects of biochar and fertilizer interaction on tomato soil moisture content and
yield, five biochar levels were set at 0 t/hm”*(B1), 10 t/hm*(B2), 20 t/hm*(B3) , 40 t/hm*(B4) and
60 t/hm* ( B5) ; two fertilization levels were set at mid-fertilizer ( F1) and low-fertilizer (F2). The
results showed that with the increase of biochar application, the soil water content of the high-biochars
were increased. Among them, B4F1 was the most significant and was increased by 40% . However, the
soil water content in 20 ~40 cm was opposite to that of 0 ~20 cm. Compared with the control, it showed
a downward trend. Among them, B4F1 and B4F2 had the smallest soil water content, which was only
70% of the control. The overall changing trend of soil water content in 40 ~ 80 cm was consistent with
that in 20 ~40 cm. After the application of biochar, the changing range (K,) and variation degree (C,)
of soil water content were decreased. For the same depth of soil, with the increase of application rate, the
biochar K, and C, appeared decreasing trend. Compared with the control, the C, under high application
of charcoal (B4F1, B4F2, B5F1 and B5F2) was relatively small. With the growth of tomatoes, the
effect of soil water content on the vertical profile showed that compared with the control the higher

application of biochar (B4F1, B4F2, B5F1 and B5F2) effectively maintained the effective water. With
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the increase of biochar application, the increase in tomato yields was firstly increased and then

decreased, and both were higher than that of control. The yield of B4F1, B4F2, BSF1 and B5F2 were

increased by 46.34% , 58.61% ,

49.63% and 39.18% ,

respectively. Among them, the yield of B4F2

treatment was the highest. There was no significant difference in different fertilization treatments. The

research results can provide a basis for agricultural production in semi-arid regions of Inner Mongolia.

Key words: tomato; biochar; fertilizer; soil water content; yield; semi-arid region of Inner Mongolia
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Tab.1 Program design in field experiment
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Fig. 1  Variation of soil water content in 0 ~20 cm within

whole growth period
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Fig.2  Variation of soil water content in 20 ~40 c¢cm within

whole growth period
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Tab.2 Statistical analysis result of soil moisture variation

fh T2 E/ em
20 40 60 80
K, 1. 645 1.533 1.347 1.340
BIF1 c, 2.044 2.160 1. 889 1. 835
K, 1.570 1.532 1. 494 1.492
BIF2 C, 1.904 2.269 2.214 2.354
K, 1. 456 1.531 1.354 1.340
B2F1 C, 1.912 1.937 1. 680 1.610
K, 1. 487 1.532 1.338 1.345
B2F2 C, 1.444 1. 866 1.267 1.499
K, 1.487 1.532 1.338 1. 340
B3F1 c, 1.985 1.827 1.434 1.549
K, 1.674 1.530 1.354 1. 504
B3F2 C, 2.558 2.068 1.570 2. 190
K, 1.375 1.393 1.247 1. 250
B4F1 c, 1.820 1.387 0.919 0.829
K, 1.250 1.266 1. 134 1.136
B4F2 C, 1.279 0. 981 0.596 0.542
K, 1.218 1.232 1.230 1. 190
B5F1 c, 1.230 1.098 1.257 0.926
K, 1.287 1.231 1.238 1.209
B2 ¢ 1.748 1.988 1.396 1.190
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Fig.3  Soil moisture contour map of B1F1 treatment
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Fig.4  Soil moisture contour map of B4F1 treatment
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