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Fertigating with Groundwater Nitrogen

FWhat is “Fertipation™?

Fertigalion is the process ol applying commercial
fertilizer solutions through an irrization svstem while
watering the crop. It can be a very efficient meuns lo
apply soluble nutrients to crops in a timely manner.

In some situations, however, fertigation can
oceur with every irrigation, even though commercial
fertilizers are not being injected into the irrigation
system, This is besause some groundwaters used for
irrigation can contain plant nutricnts, semcthing that
should be carefully considerad when developing and
implamenting a nutrient management plan. This can
help 1o save money (e.g., reduce fertilizer costs) and
also prevent the over-application of nutrients,
especially nitrogen (N) which can pollute ground and
surface waters.

Why is Growndwater Nitrogen a
Concern in Delaware?

Milragen s ome ol the most impardant pland
nulricnls and 1s vital Lo successiul crop produclion,
The most common sources of N used in Delaware
today include commercial fertilizers (e.g., ammonium
nitrate. ammonium sulfate, urea, wrea-ammonium
nitrate solutions) and animal manures. Onee added
toy soils the N in these materials is converted rapidly
to nitrate-N by soil microorganisms. Although it is
readily available 1w plants, nilrate-N s also yery
susceplible o leaching through soils inle shallow
groundwalers. Preventing nitrale-N  leaching  has
always been difficult in Delaware because of a warm,
humid climate, plentiful rainfall, shallow
sroundwalers, and the exlensive use ol [ertilizer and
manure N for crop production. Today, unfortunately,
many  Delaware  groundwaters  have  elevated
concentrations of nitrate-M and some exceed the LLS.
Frvironmental Proteetion Ageney (LISEPA)drinking
waler  standard (10 parts per millon (ppm}
nitrale-M). Given these coneerns. there is a need 1o
improve agricultural N use efficiency to protect and
nnprove groundwater quality. One simple method 1o
do this is to test irrigation waters Tor nitrate-N.

Wiy Test Terigatinon Waters for Nitrogen?

Testing irrigation waters for nitrate-N i3
impartant because the N decigation waters 15 just
as available lo crops as that in Tertilizors, Knowing
how much planl available-N is provided (o crops
with each irrigation allows for reductions in the
amount of fertilizer and/or manure N applied, thus
saving money and reducing the over-application of
M to crops. By applying only as much N as is
needed 1o attain ceanomically optimum erop yields,
thi putential for groundwater contamination by
nilrate-N i reduced.

[owy much nitrogen are crops getting from the
nitrates in the groundwater when each irrigation
occurs? The only sure way to answer this question
is to have the irrigation water tested for nitrate-M.
cither  hy  stale apencics or privale festing
laboratories, For indormation on how o have
irrigation waler fested, comtact the University of
Delaware Cooperative Extension.

How to Interpret Irrigation Water Tests

The results of irrigation water analvses are
usually  given in parts per million (ppm) or
milligrams per fiter (mg/L) of nitrate-N (NN
Some laboratories may report the results as ppm of’
nileate (N Tocanver! from MO, e NO-N, use
the following cquation:

MM (ppmi) = NOs, ppm | 30,222
To determing how many pounds of plant
available NOy-N are inan "acre-inch” of irrigation
walar, use the Tellowing cquation;
MO M (Hsfacrel = [NMO-N. ppm | x 0227
A table summarizing the amount of nitrate-N

apphed for a range of wrigation waler analyses is
provided on the back of this fact sheet.
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CONSIDER GROUNDWATER NITROGEN CONTENT WHEN IRRIGATING
TO SAVE MONEY AND PROTECT DELAWARE GROUNDWATERS

Water Analysis Resulis

Amount of Plant Availuble
N Added per Acre-Inch
of Irrigation Water Applied

Economic Value of Y
Applied per Acre-Inch
of frrigation Water

NO-N (ppm ) NO, (ppm)

(Ihs Niacre) ($/acre)’
1 4.5 .23 .05
2 9 (h.45 .04
3 13.5 .68 0.15
4 18 .91 18
5 p ] 1.1 .22
[ 27 1.4 .28
T 31.5 1.6 0.32
by 36 1.8 0.36
1 4.5 2.0 0.40
10 45 2.3 0.46
Nitrate-N Concentrations in Groundwaters =10 ppm Exceed USEPA Drinking Water Standurd
11 49.5 2.5 (.50
12 54 2.7 .54
13 58.5 2.9 0.58
14 63 3.2 .64
15 67.5 3.4 .68
20 99 4.5 0.90
25 112.5 5.7 1.14
30 135 6.8 1.36
a5 157 8.0 1.60
40 150 0.1 1.82
45 202.5 102 2.4
S 125 113 2.26
ol 2710 13.G B3
Eil 315 15.9 3.18
& Jnlh 18.2 3.04
H) 45 2.4 4.08
1K} 454 2.7 4.54
Focample:

|, Assume the irrigation water contains 20 ppm NO,-N and that 10 acre-inches of irrigation are applied per year.

[

From the table above, cach acre-inch supplics 4.5 Ths MNiacre, so 10 acre-inches provide 45 s Niacre,

1. The economic value of the M in the irrigation water is about $9 per acre | {45 lbs Niacre) x (50.20/1h N} |

"Based on the assumption that fertilizer N costs 20¢ per pound,




