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High-Frequency Low-Nitrogen fertigation (HFLN), also called “split-application,” is a little-investigated and simple by Depth and Treatment By Depth and Treatment
approach which may reduce nitrate (NO;") leaching. It may also reduce emissions of the important greenhouse gas
nitrous oxide (N,O) in some systems, depending upon the N fertilizer used, and upon soil microbial community ) )
effects. Choice of N fertilizer can have important effects on the location and magnitude of N,O production (Smith et }: > :
al., 1997), as well as on the microbial processes which applied N will undergo. Information on the quantity of NH,*, T " . | | ! * * *
NO;  and N,O at different depths in the soil profile following fertigation is essential to explaining any differences . 20 e ' . 20 —St ]
seen in NO;™ loss or N,O emission when comparing N-fertilizers and N-fertigation systems. g ' H—* | g Chafn:;er
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1. UAN-Standard: UAN applied over 4 fertigations, HFLN was expected to reduce NO;™ leaching and total | | | | ' S—_—
300 Ibs N/acre N,O emissions. Within HFLN, we expected a high-NO;’ N;O (ppm) gradient on ambient N,O (ppm) gradient on ambient GasSambling
2. UAN-HFLN: UAN applied over 20 fertigations, treatment to yield lowest N,O emissions. Determining - Tubes,
300 Ibs N/acre factors were expected to include N concentration in B3 CEEpet
3. NO,-HFLN: Ca(NO;), (61%) + KNO; (39%) applied soil solution, species of N, conditioning of soil microbial Lost Hills Soil Profile NyO Production 2013 Lost Hills Soil Profile N»O Production 2013
over 20 fertigations, 300 Ibs N/acre community, and location of applied N in the soil profile. Winter Day 2 Spring Day 1
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1. NO; leaching results do not appear likely to show differences. However, the higher quantities of N,O found at 80 S 10 | S 10-
cm depth under Standard fertigation suggest greater N penetration into the soil profile under Standard. % %
2. The first year’s data showed slightly lower yield under HFLN, although differences were not significant. HFLN 2 6 8 -
SChedUIing may require modification. - - o UAN - Standard (90 Ibs N Net N,O Production/Consumption Rate per soil layer,
3. HFLN with UAN has little to no effect on N,0 emissions vs. standard fertigation strategies. o UAN - Standard (90 Ibs N) . @ - - UANHFLN(151bs N) calculated using points of profile gas concentration
4. HFLN with high-NO;" fertilizers lowers N,O emissions significantly compared to HFLN-UAN. HFLN may be a good 80 o EQNNOT;EL(&;?&)N) -80 o caosANEsEN
option using high-NO;~ fertilizer formulations, with lower N concentrations reducing NO;™ leaching risks. e e e 7600 qi — i1 de;
5. Patterns of N,O production in the soil profile clearly show the spatial separation of processes affecting different N -100 +— . . : -100 : . . . ' ' ' (hy = ZitZi11 ZitZi 1 + F Ai
fertilizer sources. Very high amounts of N,O are recorded in the soil profile, up to 1000x higher than ambient. Most -40 -20 0 20 400 -200 0 200 400 600 800 1000 1200 7 7
N,O appears to be consumed within the soil rather than emitted from the surface. N,0 production, ng cm ™ hr N,0 production, ng cm ™ hr*
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Combining results like those above with water-filled pore space data
(WFPS) can reveal rates of net N,O production and consumption, using

NZO Emissions Comparison of NO3' Loss and the 1-dimensional model to right, above (Yoh, 1997). Gross mineralization (m) 8.70 3.15 11.4 3.80
N,O Emissions

Studies of 15-N fate in this soil (right) show the effects of soil depth on

+ .
the dominant processes affecting applied Nitrogen. NH4 consumption (CNH4) 12.3 238 151 2.33
.. Annual N,0
L Emission . . . L . s e s
Fertigation Fact Emissions . 50 Combined with soil parameters, such data may facilitate the Gross nitrification (n) 520 046 123 1.74
Strategy dCton = "’ development of N,O predictions using hydrological models.
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 What difference does applied N concentration make
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Methods E o
N,O emissions and NO;™ losses are being assessed in a San Joaquin Valley almond orchard (Prunus dulcis) in Belridge, California under drip g 600 -
fertigation laid out in an RCB design with 5 blocks. Yield is being evaluated over 5 years. The soil is a calcareous sandy loam (pH 8.3) with Q, 1907
two clay layers (50-80 cm, approx. 30% clay; 180-250 cm approx. 45% clay). z 400
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