SI[U The Effects of Precision Planting and Termination Management on Winter Wheat and Subsequent Corn Performance
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» The continuous loss of nitrogen (N) in corn (Zea mays WW Management and Measurements :/':]V [\’T g\‘;’m’g-‘g I — : —
L.) -corn or corn -soybean (Glycine max) cropping . WW lanted bet Oct. 25 to Oct. 31 durin ot an were similar between the two planting

losses. One of the most effective farm practices as | N . Corn Plant Population and Grain Yield
identified by the 2017 lllinois Nutrient Loss Reduction * WW population was targeted at 1.57 million seeds acre 100 -

. . . A)
Strategy (NLRS) is winter cereal cover crops (WCCs). and a small grain drill was used for planting. x

The common planting method (NP) involves the solid- * WW was terminated as early as April 14-19 (ET) to May
row planting of winter wheat (WW; Triticum aestivum 5-12 (LT, RR).

L.) cover crop prior to corn, often results In

overlapping zones (Fig. 1A) which can negatively \
impact corn yield by reducing nitrogen availability due e . 3 | B . B
to the high C:N ratio of WW residue, depleting soil ) 2024

. . . B Fallow BETNP SNETSTCR BLTNP BLTSTCR BRRNP BRRSTCR
moisture early in the spring.

* A strategic approach to mitigate the negative impacts
of W_m_ter Whea_t (WW) (_)n _SUbsequent corn crops Is Fig 2. Early (ET) vs. late (LT) termination in normal (NP) vs. precision planted (STCR)
precision plantlng or Sklpplng the corn row (STCR). winter wheat (left) Greenseeker handheld crop sensor along with AccuPAR (LP-80;
This involves avoiding overlapping zones between METER Group, Puliman, USA) ceptometer (right).

corn and WW roots by leaving the corn row free of Corn Management and Measurements

WW (Fig. 1B). | y Corn (DKC 64-35) was planted between May 5 and May 13
'L N Y - using a no-till grain drill, with a total N application of 200 Ibs e o | A and 4 @) as inf . |
—1 - - : Ig. 5. Corn plant population and grain yie as influenced by year an
acre™". At phyS|0log|Ca| maturlty’ ten corn plants were cover crop treatments. Error bars indicate standard error. F: fallow; ET: early termination, LT: late
harvested to assess y|e|d Components and grain termination; RR: residue removal; NP: normal planting; STCR: precision planting
subsample for nitrogen concentrations. Subsequently, the
middle rows of each plot were harvested with a combine to
determine total grain yield.
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* In 2024, plant population for corn in the ETSTCR treatment
was lowest (Fig. 5A).
Implementing STCR had inconsistent effect on the corn

Fig. 1. Schematic presentation of solid planting of WW (A) and skipping the corn . . population (Fig- SB)-
row (STCR; B). Results and Discussion In 2023, all treatments had similar corn grain yields,

however in 2024 the fallow treatment yielded higher than the
rest of the treatments especially in comparison the RR

2500 - treatment (Fig 5B).

2000 - The corn grain yield were the lowest in the RR treatments

1500 - for the both years. This results were similar from those

timi.ng and methods .(early vs. late jcermination .and 1000 - obtained in the previous years of study (data not shown) (Fig
residue removal) on (i) WW plant height, normalized 500 - 5B).

difference vegetative index (NDVI) and leaf area index - - 0 -

. ] . L. Early T Late T 2023 | 2024
(LAI), (i) WW biomass production, (iii) corn plant Termination timing Year

pOpUIatiOn and corn yield- We hyp0theSized that STCR Fig. 3. Effect of planting method (STCR vs. NP), termination timing (A), and year (B) on Prellmlnary CO“CIUS'O"S
can |ead to h|gher plant populatiOn and potentia”y corn wheat dry matter (DM) biomass. Error bars are standard error. Delaying the termination increased WW above and

grain yield. » Winter wheat DM biomass was comparable between the STCR belowground biomass.

and NP at early termination (Fig. 3A). Delaying wheat termination There was no negative effect of the STCR on WW
led to an increase biomass in both treatments but NP exhibited biomass production. This suggest that adopting STCR

Materials and Methods greater biomass production than the STCR. It seems when wheat is more economical due to reduced seeding rate in this
Study Sites enters the heading stage, filled tillers in STCR may exhibit treatment

Trials were initiated in 2019 in the Agronomy Research reduced weight compared to those in the NP system.

Center (ARC, Carbondale, IL) and has been continued Among termination treatments, RR should be avoided
’ ’ o Wi - o - or future research should focus on delayed planting into
until present; 2022-2023 and 2023-2024 growing Winter wheat biomass was similar between STCR and NP in yea p g

. 2023 and in 2024, but 2023 had higher DM biomass (Fig. 3B). harvested WW to avoid stand reduction and thus, corn
seasons. To make the presentation simple, we refer to yield penalty.

these growing seasons as 2023 and 2024.

) A) B Normal BSTCR 3000 - B) mNormal mSTCR

Objectives

The objectives of study were to evaluate the effect WW
planting method (STCR and NP) and termination

Wheat biomass (Ibs acre)

toq | mNormal STCR STCR had a positive effect on corn production, but the

300 - effect was not statistically significant.
250 -

200 -

150 - https://wwwz.IIIinois.goﬁeepi;?lsgcﬂ %grﬁliepa/water-
“5)8 : quality/watershed-management/excess-nutrient/NLRS-Biennial
0 - . -Report/NLRS%20Biennial%20Report.pdf

Main plots were WW planting methods including a 2023 Year 2024

no-CC control, normal planting of WW (NP), and Fig. 4. Effect of year and planting method (STCR vs. NP) year by planting method on '»[LL.ND.S Acknowledgements 'b[mm.s

preCision planted WW (STC R) wheat root biomass. Error bars are standard error.

« The subplots were WW termination methods * In 2024, the root biomass of winter wheat was greater than in

including early (ET), late (LT), and residue removal 2023, presenting a marked contrast to the observed shoot
(RR). biomass trends, which did not exhibit similar growth (Fig. 4).

Experimental Design and Treatments

 Experimental design was a randomized complete
block design with split plot arrangement and four
replicates.

Root biomass (Ibs acre)

This project was funded by lllinois NREC.

We thank Randy Lange, Casey Kula, Thomas Stamberger, Addie
Hemrich, Justin Berberich, for helping with data collection and trial
management. We thank Chris Vick for facilitating trial set up.




	Slide 1

