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The importance of
crop establishment
Why plant population, seed placement and uniformity decide final

yield — and what to look for when you walk fields this spring.

W H AT  T O  M E A S U R E

Stand count · uniformity

Growth staging · root

development

C O S T  O F  D E L AY

2-day emergence delay = 3%

yield loss

≈ 7 bu/ac on a 220 bu/ac crop

P R O D U C T S  D I S C U S S E D

GroPak A.I.

Upward

Jason Aldean may have penned the perfect lyrics to describe spring

when he wrote “On his knees every night he prays, please let my

crops and children grow”. Over the past month, and for weeks to

come, our customers have been spending long days getting seeds in

the ground. We are quickly entering an important time where I want

to encourage you to take time and visit your customers as their crops

begin emerging. You may ask, why are we so concerned about this

establishment phase? Let's take a few minutes to discuss why we

spend so much time and energy on maximizing plant establishment.

01 Why are we concerned with plant establishment?

I like to start with a basic and simple statement, plant population and vigor

can impact final yield (Lutau and Banoc 2020, Assefa et al 2017, Lawles et al

2014)! (While many of our newer hybrids, and crops like soybeans and cotton
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can compensate for reduced establishment, plant populations are still key to

success.) When visiting and walking fields in the early spring, I focus on

utilizing season long management to development (ears, pods, bolls) and

increase yield. (Managing from start to finish, sound familiar?)

Traditionally, hybrid improvement was credited with 40%-80% of yield

improvements (Smith et al 2014). However, the most recent body of literature

emphasizes the importance of management for yield improvement (Rizzo et al

2022). Bleasdale (1982) emphasized the most straight forward method to

improving yield is by enhancing seed establishment and uniformity. We have

been following this reasoning for years but may not have recognized it. Our

first data point of the year is a stand count followed by a comment of how

“good” or “bad” the crop looks.

02 What do we look for when walking fields?

Walking into a field with a grower and agronomist can seem intimidating, so

let's start simple. Begin with taking a stand count. All you need to conduct a

stand count is a tape measure, flagging (optional), notepad, and pen.
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S TA N D  C O U N T

1. Determine row width in inches (15, 30,

40-inches)

2. Reference chart to determine how long

of a row to measure to equal 1/1000th of

an acre

3. Count the number of live plants along

the length

4. Multiply the counted number by 1,000 to

determine the plants per acre

5. Repeat at multiple locations across

the field

R O W

W I D T H

R O W  L E N G T H  T O

M E A S U R E

15” 34’10”

20” 26’2”

30” 17’5”

36” 14’6”

40” 13’1”

EXAMPLE

I am walking Mr. Gunny “Corn King” Kreps' corn field. We measure and

determine his rows are 30”. From the chart we find that we need to measure

17'5” for 1/1000th of an acre. We count 33 live plants along the transect.

Simply multiple the 33 plants x 1,000 = 33,000 plants per acre. Then repeat

this a few more times across the field.

So, what are the key talking points while doing a stand count?

I start with how close we are to the goal population. While achieving a 100%

stand count is unrealistic, we want to be close to the desired seeding rate. If

the producer is not happy with the stand count, we need to begin discussing

potential issues. Did we have lots of “skips” in the rows? Are the seeds simply

slow to emerge? Is the cool and wet soil impacting germination? We have

ample data and pictures to support our conversations.
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If you notice skips and doubles, we have great trial work from Iowa that

demonstrates how GroPak A.I. can enhance seed placement over just a

standard 80/20 talc/graphite (Figure 1).

Figure 1. Singulation rates in corn recorded during a study in Iowa.

While we often focus on GroPak A.I. while discussing plant establishment, I

also want us to consider the importance of Upward. This past week I was with

Ron in Arizona, and we were able to conduct side-by-side comparisons of

stand counts in cotton. The only difference between the study was the use of 2

quarts of Upward on the treated plants. We used the drone imagery to conduct

stand counts at six random locations within the field. After analyzing the data

in Pix4D, the Upward treated field had 2,500 more cottons plants per acre than

the untreated control!
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Figure 2. Average plant populations measured

between treatments

Figure 3. Plant counts across six randomly collect

drone plots on irrigated cotton.

However, seed placement is not the only variable we need to consider. Lawles

et al (2012) published an interesting study which found a delay in seedling

establishment of only two days could reduce grain yield in corn by 3% (Figure

4)! The impact became greater as the delay increased. While a 3% yield

reduction may not seem massive, on a 220 bu/acre corn crop this could mean a

loss of almost 7 bu/acre!
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Figure 4. The impact of emergence delay on corn yield as percent of maximum. Data summarized from Lawles et

al 2012.

An easy way to determine uniformity is to simply stage the plants. In corn we

focus on the number of visible leaf collars. In the picture below, each collar is

identified with a red arrow. The plant would be considered in the V3 growth

stage. After identifying the average growth stage of the plants, find a few

delayed plants, gently dig them from the row, and let the grower visualize the

negative impacts of slow germination and poor plant vigor! Slow germination

is not only an above ground issue, look at the impact of root development

when plants are slow in developing.
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With soybeans we focus on the cotyledon, unifoliate, and first trifoliate leaf

visible to stage the crop. Make sure to distinguish the thick, waxy cotyledon

from large unifoliates. In soybeans, the V1 stage begins with the first fully

open trifoliate leaf. After identifying the structures, make sure to demonstrate

the impact of management on establishment and plant vigor!
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In my mind, it all boils down to management. If we want to have the

numbers on the yield monitor at the end of the season, we must

develop the crop at every stage through the year. We are only given so

many chances each season to influence yield, and we need to manage

our way to success. I hope the reviews of published literature and

documentation of our products gives you the confidence to be in the

field this spring. As always, please feel free to reach out to your

agronomy team for any help. I truly believe “Solid Agronomics gives

Real Economics”!
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