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ABSTRACT

Nitrogen (N) application with Nutrisphere-N polymaiay affect soil Nitrate-Nitrogen (NEN) movement in
the soil. The objective was to evaluate two N aapibn methods (all at planting and split applmafiand
five N rates (0, 45, 90, 135 and 180 kg N*havith Nutrisphere-N polymer on soil NN in dryland corn
(Zea mays L.) near Blackville, SC from 2010 to 2012. Soitrgdes were collected from the soil depth of 90
cm and divided into 15 cm increments following cbarvest. Compared to uncoated fertilizer, NutespkN
improved NQ-N concentration by 29.8% with 180 kg N hén split applications at 0-15 cm depth and by
44.7% at 90 kg N hAapplied at planting at 15-30 cm depth. SoilNDcontent increased with Nutrisphere-
N by 26.2, 36.1, 28.0 and 17.3% at 45 kg, 90 k&, i@and 180 kg N h&in split applications at 15-30 cm
depth, respectively. Nutrisphere-N improved soilsN\Oconcentration by 40.1 and 31.6% at 90 kg andkiB5
ha’ over uncoated treatment for N applied in splitlispfions at 30-45 cm depth, respectively. Soil NO
content improved with Nutrisphere-N by 36.9% at 185 N ha' applied at planting, while NEN
concentration improved by 33.9 and 34.9% at 13%uid) 180 kg N ha with Nutrisphere-N applied in split
applications at 45-60 cm depth, respectively. AZF6m depth, Nutrisphere-N decreased soikNKzontent
by 22.0% at 180 kg N Raapplied at planting and increased content by 2n& 59.9% with split N
applications of 90 kg and 135 kg harespectively. Soil N@N concentration increased with Nutrisphere-N
by 30.6% over untreated fertilizer at 135 kg N'ha split applications at 75-90 cm depth. Generay
applications with Nutrisphere-N helped to redudéNd®;-N losses.
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1. INTRODUCTION relatively high rainfall (Hubbaret al., 2004). Luoet al.
(2011) observed some differences betweens-NCand
Fertilizer recommendations depend on estimatingNH,-N losses. In poorly drained soils, N lost through
supplied and immobilized nutrients in the soil denitrification may contribute to soil Nitrous Oxid
(Anthony et al., 2012). More applied fertilizers to (N,O) emissions and therefore to global warming and
sustain crop production may lead to environmental ozone depletion (Nasét al., 2012). Pelsteet al. (2011)
issues (Niet al.,, 2011) and soil and groundwater reported that conversion from conventional to flage
Nitrogen (N) pollution, which is a concern for awiis may increase emissions of @ especially with N
and humans (Hubbard al., 2004). Franzest al. (2011) applications. Producers need to optimize agricailtur
noted that nitrification and ammonia volatility arigal in production to reduce negative impact of these éomss
improving N use efficiency. Leaching of N®I and NQ- on environment (Naskt al., 2012). Vaioet al. (2008)
N to groundwater are important issues, especiallthe expressed concerns of negatively impacting enviesmm
southeastern Coastal Plain due to warm temperaamets from N loss. Optimum N management is important to

/////’ Science Publications 64 AJABS



Pawel Wiatrak / American Journal of AgriculturadaBiological Sciences 9 (1): 64-71, 2014

reduce NGN leaching below the root zone (Martinez- Inc., Windsor, CO) mounted on a tractor. These soil
Alcantaraet al., 2012). In field trials, controlled release samples were divided into 15 cm increments and
fertilizers may help to conserve environmental ipal analyzed for N@N content.

through increased N Use Efficiency (NUE) and redude Additionally, weather data (air temperature and
application rates (Shojet al., 2001). Therefore, the precipitation) were recorded during corn vegetatising
objective of this study was to evaluate the effett a weather station located near the experimenéal sit
Nutrisphere-N polymer on soil NN movement under

two application methods and five N rates in drylanch. 2.2. Statistical Analysis

The study design was a Randomized Complete Block
2. MATERIALS AND METHODS with four replications. Data were analyzed usingegal
linear models in SAS (2011) and means with standard
error bars were shown for N rates by N application

This study was conducted on Dothan loamy sandmethods.

(fine loamy, kaolinitic, thermic Plinthic Kandiudylat
Clemson University, Edisto Research and Education 3. RESULTS
Center (REC) near Blackville, SC (3321'N, 81°19'W)
under dryland conditions from 2010 to 2012. These a 3.1. Weather Conditions
deep, well drained soils with slow permeability ssail
pH was 6.2. Wheat cover crop was planted i

2.1. Site Preparation and Management

The average monthly air temperature was generally
N similar to 30-yr average, except for March 2012riAp
2011, May 2010 and 2012, June 2010 and 2011, July
2011 and August 2012 when temperature was 3.5, 1.3,
1.8, 1.3, 2.3, 2.3, 1.3 and 1.1°C higher and M&@h2
and June 2012 when temperature was 2.8 and 1.4°C

killed in early March of the following year. Corrv.c
‘Pioneer 31G71’ was planted following wheat coveapc
at 69,200 seeds Hain strip-till using a Univerferth
Ripper-Stripper (Unverferth Mtg. Co., Inc., FalidaH)

implement and John Deere 1700 MaxEmerge XP lower th_ar_1 3Q-yr average, respectiveTyabI_e D. .
Vaccum planters (John Deere Co., Moline, IL) on 25, Precipitation was 169 mm greater during corn grgwin
and 14 March in 2010, 2011 and 2012, respectiviig. season in 2012 and 24 and 34 mm lower in 2010 @hdl 2

plot size was 6.1 m long by 3.9 m wide with fourrco  than 30-yr average, respectivelyaple 1). Insufficient
rows and 0.96 m row spacing. precipitation was recorded in March and July 204xil
Nitrogen treatments consisted of two N application in all 3 years, May 2011, June 2011 and 2012 ahdidu
methods (all at once at planting and as a splitiegtjpn 2010 and 2012. Higher than 30-yr precipitation was
with 35 kg N ha' applied at planting and the rest as a recorded in March 2011 and 2012, May 2012, Jun®,201
side-dress application at V6 corn sltb?ge) and fitregen July 2012 and August in 2010, 2011 and 2012.
rates (0, 45, 90, 135 and 180 kg N S .
Liq(uid fertilizer 25-S (formulgtion of 25 Nand 35 -2 Soil NitrateNitrogen (NOs-N)
S) was applied on both sides of corn rows to seteplots Soil NOy-N content varied for application methods and
using a Reddick fertilizer applicator (Reddick Hmuent N rates Fig. 1 and 2. Application of 180 kg N K& in
Co,, Inc., Williamson, NC) following corn plantingorn  gpjit with Nutrisphere-N polymer improved soil Nrtent
in selected plots was side-dressed with differenatds at by 29.8% over untreated fertilizer at 0-15 cm steipth.

V6 stage using a Reddick fertilizer applicator @ghMay Similar or sliahtly higher NGN content was observed
2010 and 9 May in 2011 and 2012. Weed control was mi 9ty g © W v

based on the South Carolina Extension recommemsatio \;V:g ;‘:;rzfnr;; rf]:(;\lr Eoiym”eer;(;t OTQE:":\I applicaticates
Corn was harvested using either Almaco (Almaco, P P 9:

Nevada, lowa) or Kinkaid 8XP (Kinkaid Equip. Mtg, At 15'30 cm S_O” depth, NEN content was 44'_71;/0
Haven, Kansas) small grain plot combine on 27, @ 4n greater with Nutrisphere-N polymer at 90 kg N ha

August in 2010, 2011 and 2012, respectively. applied at plantingRig. 3). At 45 kg, 90 kg, 135 kg and

Soil samples were collected for MO following 180 kg N ha in split applications, Nutrisphere-N
corn harvest from the soil depth of 90 cm using increased N@N content by 26.2, 36.1, 28.0 and 17.3%

Giddings hydraulic soil probe (Giddings Machine Co. compared to untreated N, respectivelfFig( 4).
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Fig. 1. Influence of N application rate at planting withitNsphere-N on soil NON at 0-15 cm. Vertical bars indicate standardrerro
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Fig. 2.Influence of split N application rates with Nutrdige-N on soil N@N at 0-15 cm. Vertical bars indicate standardrerro
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Fig. 3.Influence of N application rate at planting withtNiphere-N on soil N@N at 15-30 cm. Vertical bars indicate standardrerr
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Fig. 4. Influence of split N application rates with Nupiigere-N on soil N@N at 15-30 cm. Vertical bars indicate standardrerr
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Fig. 5. Influence of N application rate at planting with taphere-N on soil N@N at 30-45 cm. Vertical bars indicate

standard error
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Fig. 6. Influence of split N application rates with Nupiigere-N on soil N@N at 30-45 cm. Vertical bars indicate standardrerr
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Fig. 7.Influence of N application rate at planting witlitNsphere-N on soil NN at 45-60 cm. Vertical bars indicate standardrerr
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Fig. 8. Influence of split N application rates with Nupiieere-N on soil NN at 45-60 cm. Vertical bars indicate standardrerr
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Fig. 9.Influence of N application rate at planting withthsphere-N on soil NN at 60-75 cm. Vertical bars indicate standardrerr
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Fig. 10.Influence of split N application rates with Nugiiiere-N on soil N@N at 60-75 cm. Vertical bars indicate standardrerr

337 —4— Control
5.0 4 ~——Nutrisphere-N
45

40 -

Soil NOs-N (ppm)
(98]
(=]

0 45 90 135 180

N rate (kg ha1)
Fig. 11.Influence of N application rate at planting witlitNsphere-N on soil N@N at 75-90 cm. Vertical bars indicate standardrerr
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Fig. 12.Influence of split N application rates with Nupieere-N on soil N@N at 75-90 cm. Vertical bars indicate standardrerr
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Table 1. Monthly average air temperature and precipitatioring soybean growth near Blackville, SC from 2012@12

Month

Year Mar. Apr. May June July Aug. Average/Total
Temperature (°C)

2010 11.3 18.2 23.7 27.5 27.6 16.9 20.9
2011 13.4 19.1 22.3 27.4 28.0 18.0 21.4
2012 17.6 18.5 23.2 23.8 27.7 18.8 21.6
30-yr avg. 14.1 17.8 21.8 25.2 26.8 17.8 20.6
Precipitation (mm)

2010 64 25.0 88.0 187.0 103.0 162.0 629.0
2011 123 57.0 59.0 58.0 140.0 182.0 619.0
2012 119 44.0 173.0 80.0 970.0 309.0 822.0
30-yr avg. 105 80.0 87.0 129.0 130.0 122.0 653.0

For N applied at planting, soil NEN contentat 30-45
cm was similar for treatments with and without
Nutrisphere-N polymerHig. 5). However, Nutrisphere-N
improved soil N@N concentration by 40.1 and 31.6% at

effective under higher soil moisture conditions doe
reduced MO emissions (Drurgt al., 2012).

This study showed that compared to uncoated tredtme
Nutrisphere-N polymer improved NN concentration by

90 kg and 135 kg hhover uncoated treatment at the same 29.8% with 180 kg N hain split applications at 0-15 cm

soil depth for N applied in split applicatiortsad. 6).

At 45-60 cm depth, Nutrisphere-N polymer improved
soil NOy-N content by 36.9% at 135 kg N happlied at
planting, while N@-N concentration improved by 33.9
and 34.9% at 135 kg and 180 kg N'haith Nutripshere-

N in split applications, respectivelfi§. 7 and §.

The NG-N content in soil at depth of 60-75 cm
decreased with Nutrisphere-N polymer by 22.0% &tKkg
N ha' applied at plantingHig. 9). With split N applications
of 90 kg and 135 kg A3 Nutrisphere-N increased soil
NOs-N by 37.5 and 59.9%, respectivelyid. 10).

At 75-90 cm depth, similar soil NEN concentrations
were observed for N applied at planting with antheut
Nutrisphere-N Fig. 11). However, at the same depth soil
NOs-N concentration increased with Nutrisphere-N
polymer by 30.6% over untreated fertilizer at 13p &
ha® in split applicationsKig. 12).

4. DISCUSSION

depth. Soil N@N content increased with Nutrisphere-N by
44.7% at 90 kg N haapplied at planting and by 26.2, 36.1,
28.0 and 17.3% at 45 kg, 90 kg, 135 kg and 180 kgt

in split applications at 15-30 cm depth, respebtive

For N applied in split applications at 30-45 cm ithep
Nutrisphere-N improved soil NEN concentration by
40.1 and 31.6% at 90 kg and 135 kg'tmver uncoated
treatment, respectively. Soil N@I content improved
with Nutrisphere-N by more than 30% at 135 kg N*ha
applied at planting and 135 kg and 180 kg N lapplied
in split applications at 45-60 cm depth.

At 60-75 cm depth, Nutrisphere-N decreased soil
NOs-N content by 22.0% over control at 180 kg N*ha
applied at planting and increased N® content by 37.5
and 59.9% with split N applications of 90 kg and Kg
ha’, respectively. Compared to untreated fertilizet] s
NOs-N concentration increased with Nutrisphere-N by
30.6% at 135 kg N hain split applications at 75-90 cm
depth. Similar concentrations for treatments witid a
without Nutrisphere-N were observed at 0-15 cm480-

Results from previous studies generally showedcm and 75-90 cm depth for N applied to corn at fjrgn

reduction in soil N loss and improved N use efficie with
products slowing N release. Weh al. (2001) reported
greater N recovery from coated than regular feetili

5. CONCLUSION

because N release better matched crop N demand and This study investigated the effect of two N apiaa

uptake. Controlled release fertilizers, especialhyymer-
coated urea helped to reduce NO leaching in potato
(Solanum tuberosum L.) and may allow reduction of split N
applications (Wilsomt al., 2009).

methods and five N application rates with NutrigpHe
polymer on soil NN movement in corn grown under
dryland conditions. Compared to untreated N, apfitio of
180 kg N ha in split applications with Nutrisphere-N

Slow release products reduced nutrient losses andmproved soil N content by 29.8% at 0-15 cm sojitteAt

improved water use efficiency under insufficienfall

15-30 cm depth, Nutrisphere-N increased soil ;INO

(Ni et al., 2011) and polymer-coated urea was very content by 44.7% at 90 kg N Thaapplied at planting and
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26.2, 36.1, 28.0 and 17.3% at 45 kg, 90 kg, 13&ridy180
kg N ha' in split applications, respectively. Nutrisphere-N
improved soil N@N concentration by 40.1% and 31.6% at
90 kg and 135 kg Rhover uncoated treatment at 30-45 cm
soil depth for N applied in split applications. #6-60 cm
soil depth, soil N@N content improved with Nutrisphere-
N by 36.9% at 135 kg N Raapplied at planting, while
NOs-N concentration improved by 33.9 and 34.9% at 135
kg and 180 kg N ha with Nutripshere-N applied in split
applications, respectively. At 180 kg N ~haapplied at
planting, soil N@-N content decreased with Nutrisphere-N

Luo, L.G., S. Itoh, Q.W. Zhang, S.Q. Yang and Q.Z.

Zhang et al., 2011. Leaching behavior of nitrogen
in a long-term experiment on rice under different N
management systems. Environ. Monit. Assess., 177:
141-150. DOI: 10.1007/s10661-010-1624-z

Martinez-Alcantara, B., A. Quinones, M.A. Forner-

Giner, D.J. Iglesias and E. Primo-Mil al., 2012.
Impact of fertilizer-water management on nitrogen
use efficiency and potential nitrate leaching imus
trees. Soil Sci. Plant Nutr.,, 58: 659-669. DOI:
10.1080/00380768.2012.733678

by 22.0% at depth of 60-75 cm. At the same depth,Nash, P.R., P.P. Motavalli and K.A. Nelson, 2012.

Nutrisphere-N increased soil N® by 37.5 and 59.9%
with split N applications of 90 kg and 135 kg ha
respectively. At 75-90 cm depth, soil M8 concentration
increased with Nutrisphere-N polymer by 30.6% over
untreated fertilizer at 135 kg N Han split applications. Ni
Similar soil NQ-N concentrations were observed for
treatments with N applied at planting with and with
Nutrisphere-N at 0-15 cm, 30-45 cm and 75-90 crh soi
depth. More research is needed to evaluates-NO
movement in the soil after fertilizer applicationittiw
Nutrisphere-N under different soil types and irtigia
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