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Agriculture: the largest water user

• The 2nd largest industry with $120 billion

• Potato production uses up to 38 inches of water 

• We have to face challenges of water shortages in 

the near future. Conservation agriculture is critical 

(Commissioner Adam Putnam).

Water consumption in Florida:

Agriculture (ca. 70%) Others (ca. 30%)



Additional 200 M gallons/day needed 

in the Orlando area alone in 2030

Water extractability from Floridan Aquifer

(850 M Gallons/Day)

Water extraction today

(800 M Gallons/Day)

New Needs 

in 2030
(200 M G/D)

Shortages
(150 M G/D)



Primary water source:

Floridan Aquifer 

• Water sources in Florida: 

1. Floridan Aquifer (90%)

2. River Water (10%)

• Aquifer extraction:

 Orlando area: 800 × 106 gal/day, remaining: 50 ×

106 gal/day

 Manatee County: 127 × 106 gal/day, Agriculture: 

85 × 106 gal/day (67%)

--Hank Largin



Saving water is our goal
• Water usage of potato production: 32–38”

• Potato water requirement: 16–18”

• Water saving potential: 16–20”

• Potato acreage in FL: 35,000 acres

• Our goal is to save 350,000 acre inches of 

water in FL per potato growing season

• 350,000 acre inches are much enough for 

220,000 people to use for one year



Trials on Private Farms

• Objective: to evaluate water savings 

by using center pivot irrigation

• Treatments: (1) Seepage (CK); (2) 

Center pivot irrigation

• Measurements: Water usage, Soil 

moisture, rainfall, tuber yield



Trial locations



Seepage (SP) vs. center pivot (CP)

Seepage
Water table indicator

Center pivot



Devices used on the farms

Soil moisture

Water level

Flow meters
Rain gauge



Farm 1

Farm 2



Farm 3



Farm 4



Trials from 2012 through 2015

Farm Irrigation
Acreage

2012-2013 2013-2014 2014-2015

1
Seepage 10 10 10

Central Pivot 130 170 170

2

Seepage 25 25 25

Central Pivot 142 142 142

3

Seepage 8 8 8

Central Pivot 135 207 207

4

Seepage 140 140 140

Central Pivot 300 580 300

Total 2 890 1282 1002



Varieties and acreage

• Chipping (Atlantic): 45%

• Tablestock (Red LaSoda): 55%

4 farms, 890-1282 acres

• Farm 1: 140-180

• Farm 2: 167

• Farm 3: 143-215

• Farm 4: 440-720



SP and CP are side by side

Or

Chipping

Tablestock



Harvest methods

• Manually harvested 

• 2 × 20 feet inside rows per plot 

• 50 feet apart from the row ends



Calculation of water savings

100(%) 



SP

CPSP

WU

WUWU
WS

• WS = water savings (%)

• WUsp = water usage of seepage irrigation (gallons/acre) 

• WUcp = water usage of center pivot irrigation (gallons/acre)



Results

• Water usage

• Water use efficiency

• Water savings

• Potato tuber yields



Water usage



Irrigation water usage
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Average water usage, 2012-15
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Rainfall
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Seepage 

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

9
-J

a
n

1
6

-J
a

n

2
3

-J
a

n

3
0

-J
a

n

6
-F

e
b

1
3

-F
e
b

2
0

-F
e
b

2
7

-F
e
b

6
-M

a
r

1
3

-M
a

r

2
0

-M
a

r

R
a

in
fa

ll
 (

in
c
h

)

Center Pivot 



Rainfall and Evapotranspiration (ET)
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Overall water usage
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Water Table

 Seepage plots had higher water tables than center pivot plots.
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Difference in soil moisture

Seepage Center Pivot



Summary: 
water usage

• Seepage: 543 (329~803) ×1000 gal/A

• Center pivot : 231 (125~361) ×1000 gal/A

• Seepage: higher water table, dry top soil

• Center pivot: lower water table, moisturized 

top soil



Water use efficiency

)(

)(
)/(

galWater

ozTuber
galozWUE 



Water use efficiency
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Water use efficiency
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Summary: 
water use efficiency

• Seepage: 0.9 (0.5~1.4) oz/gal

• Center pivot: 1.5 (1.0~2.0) oz/gal

• Center pivot: 60% greater than 

seepage



Water savings

100(%) 



SP

CPSP

WU

WUWU
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Water savings: 
1.0 billion gallons saved!

Year Acreage
Total water savings

Gallons

2013 890 393,492,331

2014 1282 372,175,341

2015 1002 204,156,117

Total 3174 969,823,789



Water savings: 53-60%
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Water savings: 57.5%
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Summary: 
water savings

• The farm: ~1,000,000,000 gal

• FL: potentially~10 billion gal/season

• Potential savings: additional 30%



Potato tuber yields



Average tuber yields
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Average yields, 2012-15
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Overall N use efficiency, 2012-15 
(lb tuber per lb N)
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Uptake of NPK by potato plants 
and current fertilization practices



Soil NO3-N level at harvest
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Cover crop growth

July 8, 2014

Center Pivot Seepage



Summary: 
tuber yields

• Seepage: 354 (280~420) cwt/acre

• Center pivot: 318 (260~360) cwt/acre

• Tuber quality: similar



Conclusions
The center pivot irrigation saved 
57% water. 

Water use efficiency increased by 
60%

N use efficiency reduced 10%

Fertigation should be adopted to 
reduce nutrient leaching
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