DEPARTMENT of SOIL SCIENCE

MESIEUEENNEESINE N management for high population
corn production in wide and narrow rows
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Introduction - el
Recent trends of planting corn (Zea mays L.) at e e | R \ ;g';
higher populations and in narrow rows could ‘ 3283 ;§ §§ ;
influence optimum N management. If N deficiency A _, S ,§§§§ 23533 §§.§§
occurs, stress at a specific point in the plant’s life el §§§ é’é- .".'r %‘,‘:‘g"é
cycle should have the greatest effect on the yield :::?.% f§§§§ gigg
components determined at that specific growth Al e s L ~§§§f: §§§;
stage. Specific corn grain yield components have | §§§§§: .2::.":5

- - »

been used for detalled assessments of effects
associated with  breeding  programs, N
management, and population. Individual corn yield
components contribute to grain yield as the
product of the following:
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Table 1. Site characteristics, management, and linear-plateau N response parameters.

Management
Characteristics Wide-row Narrow-row Dates Linear-plateau response model
Y=plants/ha x ears/pl x rows/ear x kernels/row x kernel mass _ — _ — _ _ _
Final Row Within-row Final Row Within-row Side-dress Y Optimum Optimum
: : Site Year County Soil series Soil class Tillf popul.8 spacing plant spacing] Popul.8 spacing plantspacingy Cultivarf Plant (stage) Harvest R? intercept Slope N rate# Yield
Although there can be considerable overlap In the A e A L Mghal Mgkgl kgha' Mg hat
temporal determination of values for each yield Coastal Plain Region
_ _ _ 1 2010 Pamlico Wasda Histic Humaqguepts CT 84900 102 12 89 700 51 22 P33M57 4/12 5/10(V5) 8/19 0.96 9.4 0.016 141 11.7
component, in general the order of determination 2 2011 Pamlico Wasda ‘ ‘ CT 91600 102 11 91 300 51 21 P1615HR 4/18 5/16 (V5)  8/16 0.79 845  0.0251 52 9.8
_ _ o 3 2012 Pamlico Wasda “ “ CT 88200 102 11 91 100 51 22 P1546RRB2 4/9 5/10(V5)  8/30 0.97 11.86 0.0278 141 15.8
IS the same as their order of |IS’[Ing above. 4 2011 Tyrrell Hydeland ~ Umbric Endoaqualfs CT 73 300 91 15 79 400 51 25 P31G71 4/7  5/9 (V5) 8/11 096 878 0.0079 2311t 10.6
5 2011 Perq. Portsmouth  Typic Umbraquults CT 57900 102 17 87 300 51 22 P35H42RRLL 4/22 5/18 (V5) 8/18 0.98 6.62 0.0242 235 12.3
6 2012 Perq. Portsmouth “ NT 77400 102 13 77 500 51 25 B6733 4/16 5/24 (V6)  9/4 0.98 282  0.0224 231t 8.0
Obectlves 7 2012 Pasq. Perquimans Typic Endoaquults CT 85000 102 12 84 900 51 23 SN68B3111  4/3  5/15 (V5) 8/14 0.98 6.45 0.0234 2311t 11.8
J 8 2010 Perg. Tomotley " “ NT 78900 102 12 77 300 51 25 P35H42 4123  6/1 (V7) 9/8 0.97 373 0.0179 141 6.2
 Determine effects of row spacing, N timing, and Piedmont Region
N rate on corn early-season growth, yield 9 2010 Union  Badin Typic Hapludults NT 70400 76 19 71 300 38 37 P31G71 4/21 5/26 (V5)  9/3 091 514 0.0197 186 8.8
_ _ _ _ ’ _ 10 2011 Union  Tatum NT 75800 76 17 68 200 38 39 P31G71 4/20 5/26 (V5)  8/23 0.97 4.9 0.0353 96 8.3
components, and grain yield in high population Mountain Region
: : 11 2010 Hend. Comus Fluventic Dystrudepts CT 82900 91 13 93 500 51 21 P31G71 4/30 6/7 (V6) 10/21 0.92 13.15 0.0591 52 16.2
density SySte_m_S across North C_:am“na 12 2011 Hend. Comus “ “ CT 88900 91 12 67 600 51 29 P31G71 4125  6/5 (V6) 10/24 099 1458  0.0306 96 17.5
Assess the timing of N stress via early-season N 13 2012 Hend. Comus CT 84900 91 13 87 600 51 22 P31G71 429  6/4 (V6) 10/4 091 1557 0.0122 141 17.3
uptake and y|e|d Component responses T Till: CT- conventional tillage included multiple combinations of disk & cultivator passes; NT- no-till
T Cultivar parent company abbreviations: B- Beck’s, P- Pioneer, S- Syngenta
_ 8§ Mean population at harvest calculated across all N management treatments
1 Mean plant within-row spacing calculated from row spacing and final plant population
MethOdS & Materlals # Optimum N rate was the minimum fertilizer rate required to attain the yield plateau level
e 13 Non_irriga’[ed experiments IN rotation 11 No yield plateau detected, so this was the maximum N rate applied. Table 3. Aboveground dry matter and N at V5 to V7.
following soybean during 2010-2012 Letters indicate differences, p<0.1; with lower-case
. - - - - . letters comparing dry matter and upper-case letters
Regions — Coastal Plain, Piedmont, Mountain Table 2. ANOVA results for fixed effectst. Early-season growth & N uptake omparing dry PP
. . . . C comparing plant N.
» Experimental design — split-plot RCBD, 4 reps were sampled before sidedress, so timing effects NA.
. . Dry matter Plant N
— Main plot factor — row width: Pre-si
e-sidedress N rate at
« wide (76-102 cm) or narrow (38-51 cm) Dry N  Plants Ears Rows Kernels kernel Grain planting Narrow  Wide Narrow Wide
. -1 -1 -1 -1 i kg hal lant1 kg hal
— Subplot factors — N rate & timing Effect matter uptake ha plantt ear row mass yield 90 - bg P . - 9 fon
Row width (RW) + + - - - -
° . 1
Rates: 0, 45, 90, 134, 179, 224 kg N ha N ) ) 45 581 29ab 9.3 AR 9.0 AB
— Al plots received a low rate of starter N: 7 kg Timing of N (Time)  NA NA ¥ 594 34 a 56b  10.1A 39B
N ha+* as 11-37-0 band, except 1 site with 56 N rate (N) + - Kk K Kok
kg N hal granular broadcast
. . . . I * *
» Timing: at planting or sidedress (V5 to V7) RWx Time NA NA Summary
» 3-4 wide or 6-8 narrow rows by >9 m RWX N T T * Uniform starter fertilizer supported most of the early
: -1 "
. Early season aboveground plant samples, at V5 Time x N NA NA + season N uptgke (9 kg N ha )1, although a minor
to V7 prior to sidedress (dry matter and N RW x Time X N NA NA Increase (additional 1 kg N ha™*) occurred with an

uptake determined) additional 224 kg N hat applied at planting.

« Grain yield: manual harvest, 6.1 m (wide) or
12.2 m (narrow) row segments

T To permit factorial consideration of N rate and timing effects, analysis excluded check plot data.
+, *, ** ***|ndicate significant effects at 0.1, 0.05, 0.01, & 0.001 probability levels, respectively.

*Positive contributions of 3 ear yield components
(rows ear, kernels row, and kernel mass) were

* Yield components: associated with grain yield responses to N fertilizer

— population and ear counts from harvested
segment

— 5 ears for row & kernel counts and mean

Table 4. Grain yield and component
responses to N rate main effect. Letters
Indicate differences, p<0.05.

Table 5. Kernels row! and grain
yields resulting from row width and N
timing interaction®. Letters indicate

* Delaying N application until sidedress increased
grain yield, although there was an interaction with row

iIndividual kernel mass determination Rows Kernels Indiv. Grain differences, p<0.05. width:
. - N ratet ear' row?! Kkernel mass yield ) : U : :
Data analy.5|s | ghat  # . e Vg ha Timing  Kernels row’ Grain vield :Igrl]ii:igﬂg %laerlfloswo::(;:vl;réi?nW|th sidedress
— Factorial analysis of management 0 1546 970 - o 68 Narrow Wide Narrow  Wide PP row - |
treatments ' | ' row row row row - Sidedress N application and/or more persistent
. 45 1539c  296c¢ 237 ¢ 9.96 d ----Mghat---- N sources may be needed to maximize the
 SAS Proc MIXED, site & rep random . . .
90 15.72bc 31.2b 243 b 10.86 ¢ formation of ear yield components & grain
At plant 30.2b 316ab 11.0B 10.8 B
* Least square means, ttest p<0.050r 0.1 134 1591ab 32.0ab 247D 11.34 b yield.
— N response regressions 179 1593a 325a 253 a 11.75 ab Sidedress 32.0a 322ab 11.7A  11.1B *In press: Agron J. AJ13-0280
’ At _eaCh Slte’ pOOIed acros_s r_OW width & 224 15.89ab 32.2 a_b _ 253 & 11.79a T ON rate treatments excluded to permit factorial effect analysis.
timing based on ANOVA findings Relative increase (%)
3 19 12 35
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