
Title: Determination of the water irrigation quality on the heavy metals concentration in 

agricultural soil and maize cultivated in the Valle del Mezquital, Hidalgo, Mexico

Author: Edgar VÁZQUEZ-NÚÑEZ, Mario HERRERA-TELLEZ

Conference: 7th INTERNATIONAL CONGRESS

Crowdsourcing Scientific-Technological and Innovative

Booklets

RENIECYT  - LATINDEX  - Research  Gate  - DULCINEA  - CLASE  - Sudoc - HISPANA  - SHERPA   UNIVERSIA  - E-Revistas - Google Scholar   DOI  - REBID  - Mendeley -

DIALNET  - ROAD  - ORCID

www.ecorfan.org

Editorial label ECORFAN: 607-8324

BCIE Control Number: 2016-01
BCIE Classification (2016): 221116-0101

Pages: 18

RNA: 03-2010-032610115700-14

ECORFAN-México, S.C.

244 – 2 Itzopan Street
La Florida, Ecatepec Municipality

Mexico State, 55120 Zipcode

Phone: +52 1 55 6159 2296

Skype: ecorfan-mexico.s.c.

mailto:contacto@ecorfan.org
mailto:contacto@ecorfan.org
https://www.facebook.com/ECORFAN-M%C3%A9xico-S-C-717112418391483/
https://www.facebook.com/ECORFAN-M%C3%A9xico-S-C-717112418391483/
https://twitter.com/ecorfanc
https://twitter.com/ecorfanc


Content

Introduction

Methodology

Results

Conclusions

References

ECORFAN® 7th International Congress
Scientific, Technological and Innovative Crowdsourcing

Edgar Vázquez-Núñez*, Mario Herrera Tellez



Areas of physical and economic water scarcity 

ECORFAN® 7th International Congress
Scientific, Technological and Innovative Crowdsourcing

Edgar Vázquez-Núñez*, Mario Herrera Tellez



IWMI, 2010; Cosgrove 2014
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Food security risk Index - 2011

Maplecroft, 2011; Bernahuer 2012
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MEXICO  FAST  FACTS

Area Total: 1,964,375 sq.km

Climate From tropical to desert

Natural

Resources

Petroleum, silver, copper,

gold, lead zinc, natural

gas and timber

Land use Arable land 12.98%;

permanent crops 1.36%,

other 85.66% (2011)

Population 116,220,947 (Jul 2013)

Crop production of:

• Sugar Cane

• Corn

• Sorghum

• Wheat

• Bean (1.04 billion of tons)
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Valle del Mezquital

Mezquital Valley

Cultivated area: 

134,000 ha 

Antiquity:

91 years in continual operation

Use of wastewater in agricultural practices

CONAGUA, 2014
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Average temperature: 16 °C.

Minimun : 4 °C – January

Maximun : 27 °C –April and May

Raining season:

June to September 800 mm per year

Warm humid Humid Subhumid Dry
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Irrigation Systems Area (ha) covered  Cultivated ✜ Water Volume (106 m3 a-1)    

Irrigation data for the Mezquital Valley

TOTAL 82,707 83,088 5,799

District 03 (Tula)       45,214 55,258 1,148

District 100 32,118 22,380 651

(Alfajayucan)

Private units 5,375 5,450 4,000

 Covered area refers to irrigable land with irrigation infrastructure
✜ Cultivated area includes some areas with more than one crop per year 

SAGARPA, 2016
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Crop Untreated water Natural water % of Increase

Maize 5 2 150

Barley 4 2 100

Tomato 35 18 194

Oats 22 12 83

Chili 12 7 71

Alfalfa 20 7 271

Wheat 3 2 50

* Yield in Ton ha -1

Yield * increase due to wastewater, Mezquital Valley
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Duty 36 m3/seg

Sludge generated 643 ton/ day

Irrigated area 88,000 ha

Plant area 160 ha

CONAGUA, 2012

Sewage Treatment Plant

Atotonilco, Hidalgo
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The aim of this study was to evaluate the effect on the wastewater treatment

used for watering maize cultivars on the metals concentration in soil and plant.

Cultivars irrigated with non polluted water was used as control

Question…

What is the effect of wastewater treated on the metals concentration in soil and maize

(Zea mays) cultivated in an agricultural soil of the Valle del Mezquital?
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Results

Physical and chemical values for the analyzed soils
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Physical and chemical values for water samples
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Determined values for soil, maize and water samples
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The irrigation with wastewater of agricultural soils in the Valle del provides high

amounts of organic matter (C and N), showing positive effects in terms of high crop

yields and reducing costs by eliminating the use of fertilizers, however at long term it

could bring negative effects by increasing salinity and compaction in soils.

Conclusion

the concentration of heavy metals in the irrigation water did not exceed the limits

according to the Mexican environmental standards; however, the application for long

time could increase the concentration in the soils, affecting the future of crop

production.
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