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Water N treatments were applied by drip

Treatment Descrlptlon

Unfertilized control (approximately 2 PPM NOs-N in the irrigation water)
Standard Fertilizer (150 Ib N/Acre applied in 5 weekly fertigations of AN20)
12 PPM NOz3-N In irrigation water

22 PPM NO3-N In irrigation water
42 PPM NOs-N in irrigation water
42 PPM mineral N (12 PPM NO3-N and 30 PPM NH4-N in irrigation water)
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Irrigation Manifold for Simulating Water with
Varying Concentrations of Nitrate

= " =Nitrogen salts: Calcium Nitrate,

., Sodium Nitrate, Ammonium Sulfate
.~ ~ " =Salts proportioned to maintain o
A . . .

'~ “sodium adsorption ratio (SAR)

="~ between 1.8 and 2.4 or a Ca:Na ratio




Two irrigation rates were evaluated
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Applled Water
Irrigation Treatment Sprinkler  Drip Total

" 110% Crop ET 3.7 7.0 106
. 160% Crop ET 3.7 10.1  13.8
I et fall crop ------------------
.~ 120%Crop ET 3.7 5.5 9.1
" 210% Crop ET 3.7




How is nitrate in irrigation water
converted to applied N?

Ibs of N/acre=

applied water (inches) x NO;-N conc (ppm) x 0.23

Fertilizer N value

Applied
ET Treatment Water 12ppm 22 ppm
inches lbs N/acre ----
110% 7.0 19.3 354
160% 10.1 27.9 51.1




Verifying N concentration of irrigation water
treatments

RN - e

Measured N concentration”

Irrigation water treatments NO3-N  NH;-N  Mineral N

Unfertilized Control
Fertilized Standard

12 ppm NO;-N
22 ppm NO3-N
42ppm NO3-N
42ppm N (30 ppm NH,-N)
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‘{'\ Average of 17 irrigations
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Nitrate in water affected both plant size and color
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Irrigation Water Treatments Affected Untrimmed
Plant Weight

Summer

® water N (110% ETc)
B fertigation N (110% ETc)
O water N (160% ETc)

B fertigation N (160% ETc)

N fertilizer at planting

1 =17 Ib/ac
0O 20 40 60 80 100 120 140 160 180 200

Total Applied Nitrogen (Ibs/acre)

Fresh Plant Weight (Ibs/plant)
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Fall
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® water N (120% ETc)

B fertigation N (120% ETc)
O water N (210% ETc)
B fertigation N (210% ETc)

N-fertilizer at planting

= 38 Ib/ac
O 20 40 60 80 100 120 140 160 180 200

Total Applied Nitrogen (Ibs/acre)




Irrigation Water Treatments Affected Biomass Yield
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Biomass yield (Ibsx1000/acre)
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Summer Fall
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® water N (110% ETc) @ ] e
B fertigation N (110% ETc) = ® water N (120% ETc)
o
O water N (160% ETc) D 40 A B fertigation N (120% ETc)
B fertigation N (160% ETc) S, O  water N (210% ETc)
7 B fertigation N (210% ETc)
N fertilizer at planting g 20 4 N :
=17 Ib/ac ) N fertilizer at planting
\l/ m =38 Ib/ac
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Total Applied Nitrogen (lbs/acre)

Total Applied Nitrogen (lbs/acre)



Irrigation Water Treatments Affected Tissue N

Summer
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water N (110% ETc)
fertigation N (110% ETc)
water N (160% ETc)
fertigation N (160% ETc)
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N content of plant tissue (%)
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N fertilizer at planting
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Total Applied Nitrogen (Ibs/acre)

N content of plant tissue (%)

R o A S A R R < R
o u o u o wu o
1 1

o
[

o
o

Fall

water N (120% ETc)
fertigation N (120% ETc)
water N (210% ETc)
fertigation N (210% ETc)

EOHE®

N fertilizer at planting
= 38 Ib/ac
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Irrigation Water Treatments Affected Crop Uptake of

Nitrogen
Summer Fall

160 160
) ® water N (120% ETc)
= 140 A —~ ] . .
3 0 [ 140 B fertigation N (120% ETc)
Z 120 1 & 1204 | O waterN (210% ETc)
@ > B fertigation N (210% ETc)
= 100 - 0 -
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© N fertilizer at planting 2 N fertilizer at planting
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Crop N uptake (Ibs N/acre)

120 -

100 A

80 -

60 -

40 A
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Crop uptake of N was similar for NH, and NO;
sources in irrigation water

Summer Fall

mmm NO, 120 | mumm NO,

mmm NO, + NH, mmm NO, + NH,
100 - b b

a a

80 A

60 -

40 -

Crop N uptake (Ibs N/acre)

20 -

110% ETc 160% ETc 120% ETc 210% ETc
Water N treatment (40 ppm N) Water N treatment (40 ppm N)



Crop N uptake (Ibs N/acre)
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Crop Recovery of N from irrigation water:

Summer Fall
140
1 N uptake = 20.75+0.86x N applied 2 1201  Nuptake =40.37+0.41x N applied
2 _ S 2 _
| R®=0.99 CEG 100 | R°=0.99
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® waterN (110% ETC) o ® water N (120% ETC)
O water N (160% ETc) 5 04 O water N (210% ETc)
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Total Applied Nitrogen (Ibs/acre) Total Applied Nitrogen (Ibs/acre)

H,0 =86%, Fertilizer std =55% H,0=41%, Fertilizer std =20%



Did N levels in water affect soil nitrate
concentration?

Fall: Soil Mineral N 0-1 foot (14 days before) harvest)

# Treatment Description NO3-N Mineral N
1 Unfertilized control (2 PPM NO3-N) 4.5 5.5
2 Standard Fertilizer (150 Ib N/Acre ) 17.3 183
3 12 PPM NO3-N In irrigation water 8.7 9.7
4 22 PPM NO3-N in irrigation water 5.1 6.1
5 42 PPM NOz-N In irrigation water 12.0 13.0
6 42 PPM N ( NO3+NHy) 12.0 13.3

LSDg o5 6.8 6.8



Summary

Low concentrations of nitrate-N (12 ppm) in
irrigation water were taken up by lettuce

Fertilizer value of NH, and NO; sources of N
were equivalent

Volume of water applied to the crop did not
affect the recovery rate of N from the irrigation
water

2014 trials will evaluate if N in water is
equivalent to fertilizer N




