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The Oklahoma Cooperative Extension Service 
Bringing the University to You!

for people of all ages.  It is designated to take 
the knowledge of the university to those persons 
who do not or cannot participate in the formal           
classroom instruction of the university.

•	 It utilizes research from university, government, 
and other sources to help people make their own 
decisions.

•	 More than a million volunteers help multiply the 
impact of the Extension professional staff.

•	 It dispenses no funds to the public.

•	 It is not a regulatory agency, but it does inform 
people of regulations and of their options in meet-
ing them.

•	 Local programs are developed and carried out in 
full recognition of national problems and goals.

•	 The Extension staff educates people through 
personal contacts, meetings, demonstrations, 
and the mass media.

•	 Extension has the built-in flexibility to adjust its 
programs and subject matter to meet new needs.  
Activities shift from year to year as citizen groups 
and Extension workers close to the problems 
advise changes.

The Cooperative Extension Service is the largest, 
most successful informal educational organization in 
the world. It is a nationwide system funded and guided 
by a partnership of federal, state, and local govern-
ments that delivers information to help people help 
themselves through the land-grant university system.

Extension carries out programs in the broad catego-
ries of  agriculture, natural resources and environment; 
family and consumer sciences; 4-H and other youth; 
and community resource development. Extension 
staff members live and work among the people they 
serve to help stimulate and educate Americans to 
plan ahead and cope with their problems.

Some characteristics of the Cooperative Extension  
system are:

• 	 The federal, state, and local governments       
cooperatively share in its financial support and 
program direction.

•	 It is administered by the land-grant university as 
designated by the state legislature through an 
Extension director.

•	 Extension programs are nonpolitical, objective, 
and research-based information.

•	 It provides practical, problem-oriented education 

Figure 1. Soil seeding condition rating (A), surface 
residue (B) and drill condition rating (C) from on-
farm evaluations during the 2009 and 2010  wheat 
planting seasons.
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Introduction
	 Stand establishment is the first step in producing a 
good wheat crop, and most producers intend to obtain 
a uniform stand of wheat. However, intentions are not 
always the same as reality when it comes to wheat 
establishment. A study conducted in the early 1990s by 
the OSU Small Grains Extension Program compared 
producer perception of wheat seeding accuracy with 
actual field measurements. Researchers found that 
producers expected an average of 77 percent planted 
seeds to result in established wheat plants, but in 
reality only 57 percent of viable wheat seed actually 
emerged. Poor emergence was partially explained 
by the fact that a mere 21 percent of producers were 
planting at their target seeding depth and 90 percent 
of fields surveyed had greater than 0.25-inch variation 
in seeding depth. 
	 Several improvements in drill design and seed 
quality have occurred during the past 20 years, so 
we designed a similar study to determine if these 
advances have resulted in actual improvements in 
stand establishment. During the 2009 and 2010 wheat 
planting seasons, producers who were in the process 
of sowing were stopped and asked to participate in our 
survey. Upon their consent, we made visual observa-
tions of overall drill condition, soil seeding condition and 
surface residue. We surveyed a total of 30 producers 
(one field per producer) across western Oklahoma.

Field and wheat drill condition
	 Soil seeding condition was determined by moisture, 
firmness and size of clods and rated on a scale of 1 
to 5 with 1 being excellent and 5 being poor condi-
tion. No fields received a soil seeding condition rating 
of 5. Soil seeding condition was rated 2 or 3 for 83 
percent of the fields and 13 percent had an excellent 
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rating of 1 (Figure 1A). Surface residue ratings were 
based on percent ground coverage by residue using 
10 percent increments. Most of the fields surveyed 
were conventionally tilled and had less than 10 percent 
surface residue (Figure 1B). The exceptions were two 
no-till fields, that had greater than 80 percent surface 
residue. Drill condition was rated on a scale of 1 to 
4 with 1 being excellent and 4 being poor condition. 
Overall drill condition was better than expected with 
80 percent of drills having condition ratings of 1 and 2 
and no drills receiving condition ratings greater than 3 
(Figure 1C). These observations indicate that seeding 
conditions and equipment was generally in above-
average condition.

Planting accuracy and wheat emergence
	 Drill calibration accuracy was determined by placing 
containers on several drill tubes, traveling 100 feet and 
weighing caught seed. Actual seeding rate calculated 
from the in-field drill calibration was compared to the 
producer’s self-reported target seeding rate. Results 
show the majority of producers’ actual seeding rates 
were lower than their target seeding rates (Figure 2A). 
	 Drill calibration is not an exact science, so we 
also looked at the data using a ± 10 percent window 
of accuracy for each producer’s target seeding rate. 
For example, if a producer had a target seeding rate 
of 100 pounds per acre, their accuracy window was 
between 90 and 110 pounds per acre. As long as they 
were sowing within this range, their seeding rate was 
considered accurate. Using this more lenient accuracy 
threshold still resulted in only 25 percent of producers 
surveyed falling within their ± 10 percent accuracy 
window.
	 Some of the inconsistency between the measured 
seeding rate and reported seeding rate is likely attrib-
utable to calibration method. Many growers calibrate 
according to total seed applied to a given acreage. 
That is, if they wish to sow 100 pounds per acre on 
80 acres, they would expect to use 8,000 pounds of 
seed. However, this does not allow for overlap. A grower 
using this method and overlapping 20 percent would 
actually apply approximately 80 pounds per acre on 
the bulk of the field and a 2X rate on the overlap areas. 
	 Stand counts were taken in a 1-yard by one-row 
area in five random locations throughout the field ap-
proximately two weeks after the initial visit with the 
producer. In situations where seed germination was 
hindered because of a lack of moisture, stand counts 
were not taken until the area received rainfall sufficient 
for wheat emergence. The length of time between the 
initial and second visit to the field, however, never 
exceeded three weeks. Percentage emergence was 
calculated by dividing the average number of plants 
per yard of row by the number of seeds sown per yard 

of row (determined from calibration measurements at 
planting).  
	 All but one of the 30 seed lots tested had germina-
tion of 85 percent or greater in the laboratory. Field 
emergence deviated significantly from lab germination 
with a range of 36 percent to 100 percent emergence 
(Figure 2B). While none of the producers surveyed 
expected their emergence to be below 80 percent, 
20 of the 30 producers fell below this benchmark. 
One seed lot had 70 percent germination in lab tests, 
and poor field emergence was attributed to bad seed 
in this case. However, the remaining 19 survey sites 
with less than 80 percent emergence were the result 
of seeding issues rather than seed quality. Our results 
are similar to those from the early 1990s study where 
researchers determined that poor stand establishment 
was generally not the result of poor seed germination 
and further indicate the need for improved precision 
and attention to detail when seeding wheat.

Seeding depth
	 When checking emergence, we excavated 6 inches 
of row to measure depth of seed placement at four of 
the five stand count sites in each field. Seeding depth 
was determined by measuring excavated seedlings 
from seed remnant to soil surface. Since target seed-
ing depth is frequently determined by soil conditions, 
we compared actual seeding depth to target seeding 
depth, which was self reported by producers during 
our initial visit. A producer planting within ± 0.25 inch 
of target seeding depth was considered to be plant-
ing accurately. Actual seeding depth ranged from 1.5 
inches deeper than target to 0.75 inch shallower than 
target seeding depth (Figure 2C). Twelve producers’ 
actual seeding depth fell within the range to be consid-
ered accurate, leaving 18 of our surveyed producers 
(60 percent) planting at depths much different than 
their target depth. Most (77 percent) producers were 
planting deeper than their target depth. 

Comparison with 1992 survey
	 Researchers conducting the 1992 survey con-
cluded that most producers were planting less than 
their target rate. The majority of producers in our survey 
were also sowing less than their target rate, and 75 
percent of the producers were sowing outside of the ± 
10 percent window of accuracy. These results indicate 
that drill calibration is still not being performed on a 
regular basis by Oklahoma wheat producers and is 
resulting in lower than optimal seeding rates in many 
fields. 
	 Producers in 1992 averaged 57 percent emergence 
with only 13 percent of the fields having at least 80 

percent emergence. Producers surveyed in the 2010 
study were better at obtaining a stand of wheat with an 
average emergence of 75 percent and 33 percent of 
producers having greater than 80 percent emergence. 
While this trend is promising, there is still room for 
improvement. 
	 Results for seeding depth in 1992 showed that 78 
percent of producers planted seed at depths different 
than their target, and the majority of these producers 
were planting deeper than their target depth. In our 
study, we found that 60 percent of producers were 
planting at a depth different than target. Similar to the 
previous study, the majority of producers were planting 
deeper than their target depth.

Conclusions 
	 Most producers were operating drills that were 
either in good or functioning condition. However, a 
few drills in the survey needed maintenance such as 
replacing worn disks, press wheels, bearings, drive 
chains and sprockets. Soil seeding condition ratings 
indicated most producers were doing an adequate job 
of preparing seed beds for sowing. The sites considered 
to have poor soil seeding condition were generally the 
result of a lack of moisture and large clods. Improve-
ments in soil seeding condition can be obtained by 
tilling in favorable conditions to reduce clods and by 
increasing seedbed firmness. 
	 A small percentage of producers had their drills 
planting at an accurate rate, but most drills were set 
to deliver less than the target seeding rate. This issue 
could be easily corrected by a quick drill calibration 
every time the field conditions change. The settings 
provided on the underside of the drill box lid can be 
used to get close to the desired seeding rate, and 
this setting is a good starting point when performing 
calibration on a drill. 
	 Seedling emergence results were generally lower 
than germination. Planting high quality seed, having 
functioning press wheels and double-disc openers, 
decreasing the depth of the tillage operation prior to 
sowing, and occasionally checking seeding depth 
throughout the field will all improve seedling emer-
gence. A seed treatment also can be used to improve 
emergence in situations where disease is likely.
	 Seeding depth frequently differed from the target 
depth and in several cases by more than 1/2 inch. 
Seeding depth is particularly important because wheat 
varieties differ in coleoptile length. If a producer is plant-
ing a variety with a short coleoptile and the planting 
depth is deeper than targeted, emergence will be sig-
nificantly hindered. Seeding depth should be checked 
randomly across the field and should be adjusted as 
field conditions change.

Figure 2. Deviation from target seeding rate (A), 
deviation from 80 percent emergence (B), and 
average deviation from target seeding depth (C) 
from on-farm evaluations during the 2009 and 2010 
wheat planting seasons.
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