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» Nitrogen (N) represents a major input cost for (a) (b) . A e neubater
corn (Zea mays L.) growers in Minnesota. o i
» While large amounts of N are required to  E. \} 3
achieve high vyields, unused N loss to the i } O H]
environment is also a concern. NG 12
i i i i i 10 - > ] Drained Undrained Drained Undrained Drained Undrained Drained Undrained
 Mineralization can provides substantial 0 ,.1| e Wl ,Irl 1N ; 134 0 15
amounts of N’_ but quantlf!catloq of When_ ana Figltjju:re ;.Juirotl;:;l pr:;ipizt();utgiorjse(pa) Z;lpd averalg;; aiz;Jlnerr:;;railtlu;e 2(0k;)g atgle;\e :tS:dy = e
how much N is produced In agricultural fields site during the 2014 growing season. - (b)
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+ Our objective was to determine how much & oo BT .
ammonium, nitrate and total inorganic N (TIN) B 0
is produced during the growing season in corn yaned Lo raed ks s k] e ki
and soybean (Glycine max L. Merr.) in a corn- TS soes reo e e T B R R 0 134 0 15
Soybean rotation under difierent ‘N and soil i ) i -M o ) ) Figure 3 Ammocslrinum (@) and nitrate (b)SOZ:b;:centrations
drainag e managem ent. Figure 2. Volumetric soil water content averaged across N rates and crops. efore and after incubation by sampling (L-8 in X axis) as
. 50 Drained, Corn, ON Undrained, Corn, ON Influenced by drainage, N rate, and crop variables.
Materials and Methods iM " e Precipitation (Fig. 1a) largely influenced soil VWC
» A multi-year study was initiated in the 2014 e, T (Fig. 2). Small precipitation events (late-Jun to mid-
growing season near Wells, Minnesota. Aug) Influenced 0-5 cm depth VWC more than the
- Controlled drainage structures installed in 2011 % oreined. com.13an unaraned, o128 . Other depths.
provided drained or undrained conditions in a %;180 j\/+ tttttt , » AIr temperature was close to the 30-yr mean except In
RCBD with four replications. The top 15 cm of to . o July where 1t was 2.1°C cooler (Fig. 1b).

« VWC at 0-5 cm was lower than other depths and

drained plots contained 1.4 g kg total organic-

N and 19.7 g kg?! total organic-C. The S 858EF SERRTSS CESENRRRROSS consistently greater for undrained than drained

undrained plots contained 1.6 g kg* total Figure 4. Season-long cumulative ammonium and nitrate conditions (Fig. 2). The \_/WC at 5-10 and 10-15 cm

organiC-N and 23.8 g kg-l total organic-C. amounts for drained and undrained conditions for N was also greater for undrained than drained conditions
treatments (pre-plant 0 or 134 kg N ha't) applied to corn. but for the 10-15 cm depth only through July.

* Corn received pre-plant 0 and 134 kg N ha
and soybean received 0 and 45 kg N ha' as
urea-N (46-0-0) broadcast and incorporated by

 Ammonium concentrations overall declined during
Incubation (Fig. 3a) and nitrate increased, especially In
undrained conditions with N applications (Fig. 3b).
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shallow (5 cm) tillage on May 23, 2014. e NS — _ |
» In situ incubation started in June 5, 2014 by * The amount of ammonium present remained nearly
inserting PVC tubes (5 cm diameter, 15-cm 0 oramed Sovbenn 1 e Sorpemn 4o constant or declined as cumulative nitrate amounts
deep) in the soil and capped. Mineralization i J_/«‘ mcr_e_ase(_al ex_cept for t_he undrained conditions with N
and nitrification was measured by the g™ o fertilization in corn (Fig. 4 and 5). |
difference  in ammonium  and  nitrate . T_he season-long cumulative TII\_I (@ammonium !olus
concentrations at the start of the incubation SESENRELRSES nitrate) was greater for undrained than - drainec
conditions regardless of crop or N rate (Fig 6).

(from samples collected near the Incubation Figure 5. Season-long cumulative ammonium and nitrate In corn (after SO bean) there as net positive
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tUbe) and concentrations inside the tube after amounts for drained and undrained conditions for N : .- -y : P
mineralization starting In June even when no N was

Incubation. This process was repeated treatments (pre-plant 0 or 45 kg N ha'*) applied to soybean. _ _
applied; whereas In soybean (after corn) there was net

approximately every 14 days until Aug 27, _ . L ; .
PP 4 Y Y J % Comn,ON %> | Soybean,ON negative mineralization until later In the season

2014. Soil moisture difference In the _ o1V in drained it but N fertilizat
incubation tube vs. surrounding soil was <5%. 5 (especially In drained conditions) bu ertitization
. . z ° helped reduce this effect (Fig. 6).
+ Continuous volumetric water content (VWC) * OQOverall there was a 3.3 fold increase in TIN produced
. produce
and temperature were measured from 0-5, 5-10, 575 . . . . .
and 10-15 cm denths during the season m ) Com, 136N Soybean, 45N | In undrained relative to drained conditions and N
PHS GUFINY ’ 7 180 y e fertilization produced a 10.0 and a 5.9 fold increase in
' ﬁorn atnd soybean grain yield was measured at 27 .+ ee « - TIN production in corn and soybean, respectively
arv_es_. _ _ I e — e S relative to the unfertilized check, indicating that N
o Statistical analysis was conducted using SAS SSSERE3E55E SHEEREREEsgE fertilization enhances mineralization.
assuming drainage systems and N rates as fixed
£ J d bl gk' Y J £f : Figure 6. Season-long cumulative total inorganic N (TIN) Acknor\vledg.ements. |
ETTects an Ocking as random etfect using amounts for drained and undrained conditions for N Rezesrc F:,”d'gg Pro,;’"iid iy thet Mt';‘”es?lt? St‘?IYtbe?”IdReseard; A
PROC GLIMMIX procedure. treatments (pre-plant 0, 45, and 134 kg N ha) and crops. ?;eUEC”K/CI’N";Qr tﬁ:m']élp.a” you 1o the soil fertility Tield crew o



