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Fig.1 Planting area and proportion of main crops in
each city (prefecture) of Sichuan Province
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Interannual evolution of the total water footprint of crop production in Sichuan Province from 2000 to 2018
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Table 1 Total, blue and green water footprint of crop production in each city (prefecture) of Sichuan Province
oK WK 27K JsVie WK 2EIK J=Vi Wk 7K
DG LMz md Rz md EdMemd B md M md R md R md ML md ML md
2000 £ 2000 4 2000 4 2010 4£ 2010 4£ 2010 4¢ 2018 4 2018 4E 2018 4E
BT 28.9 9.4 19.5 28.8 8.0 20.8 30.3 7.8 22.6
HoTi 9.1 2.8 6.2 9.3 2.6 6.7 10.2 25 7.8
R 2.3 0.7 15 22 0.8 1.4 23 0.6 1.7
P T 13.2 44 8.8 13.7 41 9.6 15.3 3.9 11.4
PP 14.4 48 9.6 14.0 4.0 10.0 15.1 4.1 11.0
ZRBETH 19.6 5.3 14.3 19.0 48 14.2 208 48 16.0
I 12.0 29 9.2 12.4 28 9.7 139 27 11.2
oSt 12.7 2.8 9.9 12.8 2.6 10.2 14.4 2.6 11.8
ML T 11.2 3.0 8.1 11.7 2.7 9.0 131 2.7 10.4
Sl 11.1 3.0 8.0 11.8 2.8 9.0 134 28 10.5
Ml 23.0 5.2 17.8 23.1 49 18.2 255 5.0 205
HIET 16.3 5.1 11.2 16.8 49 11.9 18.6 4.6 14.0
i 135 3.8 9.7 13.6 35 10.2 14.9 35 115
T 21.0 5.2 15.7 21.4 5.0 16.4 238 53 185
Vi) 41 0.9 33 43 0.8 36 47 0.7 40
e ehil 12.1 33 8.8 12.3 3.1 9.3 13.4 33 10.1
JE LT 13.7 42 9.6 14.0 35 10.5 15.4 36 11.8
FERH 20.7 47 15.9 21.1 41 17.0 237 41 19.7
(b ey 3= FE| 1.6 0.3 1.4 1.7 0.3 1.4 1.9 0.3 16
HHoEUE H B M 15 0.3 1.1 15 0.3 1.1 1.6 0.3 13
o LB IR R M 11.4 3.0 8.4 11.7 33 8.5 12.8 25 10.3
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Fig.3 Net virtual water inflow of major crops in Sichuan Province from 2000 to 2018
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Table 2 Water stress of agricultural production in each city (prefecture) of Sichuan Province

&2 @IEET ) RAAZRFTRED

AWSl, AWSI* AWSI AWSl, AWS|* AWSI AWSI, AWS|* AWSI
i o 2000 £ 2000 £ 2000 4F 2010 £ 2010 4 2010 4F 2018 £ 2018 ££ 2018 4
AT 0.414 0.064 0.478 0.268 0.341 0.609 0.181 0.439 0.620
Ebii] 0.941 0.089 1.029 0.529 0.072 0.601 0.470 0.040 0511
E 2] 0.076 0.071 0.148 0.074 0.205 0.278 0.033 0.160 0.193
PPN T 0.142 0.009 0.151 0.205 0.068 0.272 0.170 0.047 0.217
TERA T 0.424 -0.073 0.351 0.264 0.008 0.272 0.158 0.021 0.179
4PH T 0.150 -0.016 0.134 0.119 0.020 0.139 0.077 0.032 0.109
IVt 0.143 0.026 0.169 0.081 0.016 0.097 0.087 0.058 0.145
B 0.556 -0.016 0.540 0.585 0.246 0.832 0.454 0.629 1.082
AT T 0.939 0.200 1.139 0.482 0.384 0.866 0.502 0.337 0.839
Sl 0.077 0.022 0.099 0.074 0.026 0.101 0.059 0.020 0.078
MR 0.283 0.012 0.295 0.220 0.076 0.297 0.388 2.818 3.206
BT 0.211 0.027 0.238 0.339 0.086 0.425 0.182 0.469 0.651
-] 0.336 0.045 0.381 0.409 0.108 0,518 0.544 0.116 0.659
TN T 0.125 0.018 0.142 0.239 0.116 0.355 0.206 0.055 0.261
b =) 0.016 0.001 0.017 0.013 -0.001 0.012 0.011 0.087 0.099
e 0.098 0.018 0.116 0.114 0.061 0.175 0.146 0.056 0.202
JE T 0.219 0.001 0.220 0.108 0.016 0.124 0.106 0.587 0.693
ERHT 0.539 -0.062 0.477 0.451 0.060 0.510 0.345 -0.024 0.321

BT LGB T VR 0.002 0.634 0.636 0.002 0.016 0.018 0.002 0.027 0.029

H T B BN 0.001 0.049 0.050 0.002 0.030 0.032 0.001 0.024 0.025
T BRI R 0.013 0.007 0.020 0.020 0.042 0.062 0.012 0.041 0.053
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interactions. [Result] In comparison to the control, application of biochar significantly increased soil pH and
available potassium (P<0.05). Application of lime nitrogen alone increased pH, ammonium nitrogen, and nitrate
nitrogen in the soil (P<0.05). Combined application of biochar and lime nitrogen significantly increased pH,
electrical conductivity, ammonium nitrogen, nitrate nitrogen, and available potassium of the soil (P<0.05). It was
found that applying biochar alone or in combination with lime nitrogen significantly reduced the fungal Shannon
diversity index (P<0.05), although there were no significant differences in the relative abundance of the dominant
fungal phylum between the treatments. Additionally, combined application of biochar and lime nitrogen led to a
significant reduction in the relative abundance of Fusarium (P<0.05). The Mantel-Haenzel test revealed significant
positive correlations between the Fusarium community and soil conductivity, ammonium nitrogen, and aroma
diversity of the fungal community (P<0.05). Network analysis showed that separate or combined application of
biochar and lime nitrogen reduced the number of both positive and negative connections and nodes between the
Fusarium community and fungal community. [ Conclusion] The combined application of biochar and lime nitrogen
enhanced the competition between the Fusarium community and the fungal community, which is beneficial for
mitigating soil pathogens.

Key words: greenhouse; biochar, lime nitrogen; Fusarium; fungal community diversity
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Spatiotemporal Evolution in Agricultural Water Stress in Sichuan Province

Evaluated from the Perspective of Virtual Water
ZHAO Sixiang', WANG Wei*", LIU Yilin®, ZHANG Ping®, ZHANG Huimin®
(1. College of Water Conservancy and Hydropower Engineering, Sichuan Agricultural University, Ya’an 625014, China;
2. The Research Center of Soil and Water Conservation and Ecological Environment,
Chinese Academy of Sciences and Ministry of Education, Yangling 712100, China;
3. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: [Objective] This paper aims to assess the indirect influence of virtual water flow on metropolitan-scale
agricultural water stress in Sichuan province. It investigates the spatiotemporal variation in this context, elucidating
how persistent growth in agricultural water use and the movement of virtual water through agricultural products
across the province indirectly impacts regional water stress. [Method] The AquaCrop model was employed to
calculate the water footprint of 16 different crops from 2000 to 2018 in all metropolitan cities within the province.
The calculation of inter-province virtual water flow was based on annual balance between crop production and food
demand, by considering the minimum transportation costs cross the province. These calculated results were then
used to analyze the influence of virtual water flow on agricultural water stress. [Result] From 2000 to 2018, the
average water footprint of crop production in Sichuan was estimated to be 28.4 billion cubic meters per year. The
total water footprint of crop production in the province exhibited a fluctuation during the studied period, with the
most notable change observed in Leshan. The province experienced a net increase in virtual water inflow, with the
Western areas receiving more inflow than the Eastern regions. The continuous influx of virtual water has contributed
to the alleviation of agricultural water stress in the province, reducing the number of cities experiencing increased
water stress due to virtual water outflows from four in 2000 to one in 2018. [ Conclusion] The analysis of physical
and virtual water highlights the need for Sichuan province to enhance the regulation and optimization of virtual
water trade as a means to mitigate agricultural water stress.
Key words: water footprint of crop production; spatiotemporal evolution; virtual water; agricultural water stress;
Sichuan Province

TR #H F

121



