Gilbert C. Sigua™, Kenneth C. Stone, Philip A. Bauer and Ariel A. Szogi
USDA-ARS, Coastal Plains Soil, Water and Plant Research Center, Florence, South Carolina, USA 29501

BACKGROUND AND OBIJECTIVE MATERIALS AND METHODS ARS Laboratory Equipment, Florence, SC Effects of Irrigation Scheduling on Pore
; Water Nitrate in Four Soil Types

®Irrigation management for maize (Zea Experimental Treatments/Sample Analysis
mays L.) production in the southeastern Normalized Difference

region of USA is difficult because of e e T
the highly variable climate along with
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types of soils in southeastern coastal ——
USA l.'lqve.dlffer'ent water hold!ng Irrigation Scheduling Methods: B SomL. TvPE = ko
capacities: therefore may require *Irrigator Pro(IPRO) 3" 2
different depths and rates of water *Normalized Difference Vegetative Index (NDVI) b s -
application to reach field capacity and *Soil Water Potentials (SWP) 7 e
minimize potential runoff and/or Levels of Nitrogen Applications:
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groundwa.rer IeQChlng Of nutrients. 224 kg N/ha (irrigated rate) L O R " RQi"fG" . If'f‘igﬂ'ﬁOn and Samp“ng Dates IRRIGATION TYPES IRRIGATION TYPES

Soil T}_/pe 40 - 1000
® ) Actual Date When Samples (* - Lysimeter; V- Plants/Soils) were Collected 900
®There is still limited information on the otk ot (N . TN L SUMMARY AND CONCLUSION
effects of irrigation scheduling and its *Dunbar Soil (Dn) = o :
interaction with nitrogen management *Noboco Soil (NcA) s v VvV UV vV Vv Vv 2 A three-year (2012-2014) field study
on nitrate leaching in humid regions 1 Sl flakiiiai 2 - :V'_“‘S C°f‘df‘c":d to ;O'L\P:{f'e Thef :fjec(;:ss :{
such as the southeastern Coastal Plain. : : : z | 2012 2013 w00 2 raz leeliflds) denzelllng siZitioels ‘
Plot Map Showing the Different Soil Types| B8 <- W B8-I 17RO, NDVI and SWP) and two levels of N
. | and Irrigation Treatments (Center Pivot) 0! - (157 and 2.24 kg N ha'l).on the pore T
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was conducted to evaluate the ertects b o el oo = = : e Coastal Plain, . The following
of three irrigation scheduling methods g8 Soil Type 1-BnA e T conclusions are drawn from this study:

(ISM): Irrigator Pro (IPRO):
Normalized Difference Vegetative
Index (NDVI): and Soil Water
Potentials (SWP) and two rates of N
applications (NM) on pore water nitrate
in four soil types (ST) with maize

Based on our three-year study, with
different rainfall distribution throughout
the corn growing season, our results have
shown that each of the three ISMs
provided the adequate amount of
irrigation water (WUE) to produce good to

RESULTS

Pore Water Nitrate, corn yield and WUE
as affected by different irrigation
scheduling, nitrogen and soil types

2012 - 2014 Corn
Treatment

Irrigator Pro

Soil Type 4 - NCA

NDVI

N . . L1 LN —— Water U
production in Coastal Plain Region, Ttmets | N, | Ve Efficlency excellent maize yields for the region;
USA . __ (mg L-'I) (Mg ha_'l) (kg grain ha-! mm_'l)
\\_ A. Irrigation Method Of The Three ISM, IPRO (73i16 mg L_l)
ABSTRACT D = - | has the lowest concentration of soil pore
g N S~ T 1. lrrigator PRO 11.1b* 13.4a 23.3a . .
y ~_ — = water nitrate at soil depth below 30 cm
- §¢/ 2. NDVI 17.9a 13.3a 23.7a : e
Of the three ISM, IPRO (7.3+1.6 mg * _ 3 swe — ’a 40 compared with NDVI (10-_3’-’2.3 mg L-%)
L-1) has the lowest concentration of B. Nitrogen and SWP (10.9+2.1 mg L™%):
soil pore water nitrate at soil depth Pore Water Sampling - Suction Lysimeters - 157 ka Nihe . However, application of 224 kg N/ha
below 30 cm compared with NDVI at two depths: @30 ecm and @90 cm 2.224 kg N/ha 17.0a : . ;
-1 pThs. C. Soll Tyne yielded greater concentration of soil pore
(10.7£2.3 mg L-!) and SWP (10.9+2.1 , R . :
ma L 1) : [y R C N 1. Bonneau (BnA) 17.2a 12.9a 23.0ab water nitrate when compared with
9 ‘ N PN - V4 ¥ 2. Norfolk (NkA) 12.2a 13.2a 23.6ab application of 157 kg N/ha; and
" 3. Dunbar (Dn) 16.5a 12.9a 22.6b
®Since the IPRO method resulted in 4. Noboco (NcA) 14.8a 13.7a 24.5a Results of our study suggest that irrigation
lower soil pore water nitrate and el il eiictotulll management decision may affect nitrogen

availability for achieving optimum yield
while potentially minimizing nutrient losses
via leaching.

phosphate, the results indicate
scheduling method may be a way to
reduce fertilizer N and P losses to

leaching on these soils; and Collecting Soil Samples at Different Stages m157 kg N/ha ~ m224 kg N/ha
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