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Crop Physiologists often analyze the yield production process in grain crops by dividing the process into two 
components – the source and the sink. The source is the photosynthetic machinery that supplies the raw mate-
rials and energy for plant growth. The sink is the seed that utilizes simple sugars from the source to grow. This 
simple division helps us understand a very complex system and makes it easier to determine what is limiting 
yield. If yield is limited by the source (photosynthesis), efforts to increase yield should focus on increasing 
photosynthesis. If the size of the sink (number of seeds per acre) is limiting, increasing photosynthesis will do 
no good – the number of seeds must be increased.  

Source vs sink seems like a simple system – its either one or the other. Unfortunately, it is not nearly as simple 
as it seems. Analysis of plant growth and yield production is rarely simple.  

Generally speaking, yield is source limited. The size of the sink (seeds per acre) is determined during f lower-
ing and seed set by the supply of simple sugars from photosynthesis (the source). Matching seed number to 
source activity adjusts the reproductive output of the crop to the productivity of the environment and usually 
prevents a sink limitation. This adjustment occurs between growth stages R1 (initial bloom) and R5 (beginning 
seed fill) in soybean and from roughly 10 to 15 days before to 20 days after silking in corn.  

High photosynthesis during this period usually results in a large number of seeds and high yield, while low 
photosynthesis results in fewer seeds and lower yield. The source is in control during this period. The crop can 
usually tolerate some stress during vegetative growth, but stress that reduces photosynthesis during the critical 
period will reduce sink size (seed number) and yield.  

As promised, there are exceptions to this simple source limitation. If your corn population is too low, there will 
not be enough flowers on the ear(s) to handle all of the simple sugars from photosynthesis and the crop will be 
sink limited. The source could support more seeds, but there are not enough f lowers. The number of seeds 
limits yield.  

Soybean is not sink limited during flowering and seed set. The soybean plant is flexible, it responds to the sup-
ply of simple sugars from photosynthesis by producing branches with more nodes and more f lowers increas-
ing sink size. Fifty percent flower and small pod abortion in high-yielding soybean crops shows that the poten-
tial sink size is much larger than the actual sink size. There is no sink limitation.  

Corn is sink limited at low populations because corn lacks the flexibility to increase the number of f lowers to 
match the supply of simple sugars. Over the years breeders favored single-ear hybrids which reduced corn’s 
flexibility and made it susceptible to sink limitations. Corn producers increase the number of flowers per acre 
to avoid sink limitations by increasing population. The plant does the adjusting for soybean producers. Corn 
populations increased steadily since the beginning of the high input era (~1940) to avoid sink limitations as 
productivity increased. Soybean populations, in comparison, stayed constant and, in recent years, declined, as 
the plant increased flower number to avoid a sink limitation. This difference is due to the flexibility of the 
plant or the lack thereof. Most corn producers prize ears that are filled to the tip at maturity.  
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Completely filled ears (there was no flower or small seed abortion) can indicate high yield or they can indicate 
a sink limitation (population was too low) with yield left in the field because there were not enough flowers. 
Unfortunately, there is no uncomplicated way to determine if well-filled ears are good news or bad news. 
Crops are normally source limited (assuming adequate corn populations) during the critical period for seed 
number determination, but what about seed filling? 

 Determining seed number is only the first part of the yield production process – the seeds still have to grow to 
their mature size. Source sink relationships during seed filling often depend upon changes in the environment. 
Seed number will be in balance with the capacity of the crop to fill the seeds if the environment doesn’t change 
from the critical period for seed number determination through seed filling. A productive environment that is 
maintained until maturity will produce large numbers of seeds and fill them to their normal size. What if the 
environment changes after seed number is fixed? If the environment deteriorates (i.e., (the rains stop, for ex-
ample, and source activity is reduced), there will not be enough simple sugars to fill the seeds and the seeds 
will be smaller and yield will be reduced. Sink size was set too large for the deteriorating source during seed 
filling. In other words, plants don’t always get it right because they can’t predict the weather.  

What if the environment improves after seed number is i.e., rains come after a dry critical peri od)? Now the 
source is larger than the sink and the capacity of the individual seed to respond to the larger supply of simple 
sugars will determine what happens to yield. The crop will be sink limited if the seed cannot respond to the 
increase in the supply from the source. If the crop cannot convert the increase in source activity during seed 
filling into higher yield, yield will be sink limited. Corn seeds often fall into this category. If the seed can re-
spond to the increase in source activity during seed filling, seeds will be larger, and yield will be increased. 
Soybean seeds fit into this category; improved conditions during seed filling often result in larger seeds and 
higher yields (i.e., the crop is source limited). The response to improved environmental conditions during seed 
filling is always limited by the physical characteristics of the seed and pod. All seeds have a maximum poten-
tial size – after all you can’t expect to find a golf ball in a soybean pod, so there is a limit to how much yield 
can be recovered when the environment improves after stress reduces seed number.  

But as often happens in life, there is no downside limit – there is no limit to how much stress during seed fill-
ing can reduce seed size and yield in both corn and soybean. Thinking about sources and sinks helps us better 
understand the yield production process. It pro vides us with insights into the response of crop productivity to 
the environment, the effect of population on crop yield and many other aspects of crop yield. These insights 
lead to more informed management decisions that ultimately improve the bottom line. “Flix qui potuit rerun 
cognoscere causes” (Fortunate is he who understands the cause of things) (Virgil, Italian poet, 70 – 19 BC).  

March 

Apply pre-emergent herbicide for crabgrass control before April 7th for Western Kentucky. A good indicator 

plant to use for knowing when to apply this product is when the forsythia shrub is blooming.  

Perform a soil test and apply lime and fertilizer recommendations based on soil test results.  

Gradually harden off vegetable seedlings grown indoors two weeks before planting outdoors. Each day, in-

crease the plant's time outside by a few additional hours and then eventually work up to 24 hours a day for a 

couple of days to help toughen them. 

Prepare the garden soil for planting.  

Move transplants of cabbage and kohlrabi to the garden on March 15th for western Kentucky and March 25th 

for central Kentucky.  

Start seeds outdoors of beets, carrots, collards, kale, mustard, peas, spinach, early potato seed pieces, radishes, 

turnips, green onions, and endive on March 15th for western Kentucky and March 25th for central Kentucky.  



Upcoming Events 

 

Estate Planning  

March 12 at 5:30pm  

Union Co Extension Office 

 

Downtown Morganfield 
Farmer’s Market Meeting  

March 19 at 5:30pm  

Union Co Extension Office  

New and Returning Vendors  

should attend 

 

27th Annual Spring Prayer  

Gathering for Farmers 

April 1, 2025  at 7AM-7:30AM  

Union Co Extension Office  

 

 

Upcoming Events 

 

2025 CPH60 Sale Dates 

Apr 24, Aug 14, Dec 4 

 

UKY Wheat Field  

May 13,2025  

More information to Come  

 

Union County Fair  

June 23-28, 2025 

Follow their Facebook Page  

Union County KY Fair  

 

Union Co Hay Show  

June 23, 2025 

9AM-11AM Union Co Fairgrounds  

More Information to Come 

 

Upcoming Events 

 

Pest Management Field Day  

June 26,2025 

More information to Come  

 

Union Co Rinse and Return  

July 14, 2025  

9am-11am Union Co Road Dept  

 

Corn, Soybean & Tobacco Field 
Day  

July 22, 2025 

More information to come  



March and April  Garden Calendar, Continued; 

March  

Begin trays of tomatoes, eggplant, and peppers indoors 

on March 15th for Western Kentucky and March 25th 

for Central Kentucky. 

 Plant cool-season herbs like dill and parsley. Plant as-

paragus and rhubarb crowns in the home vegetable gar-

den. Fertilize established plants with 1 lb. 5-10-10 per 

100 sq. ft. Dig and divide any 4-year-old rhubarb 

plants.  

Plant cool-season flowers such as pansies, ornamental 

cabbage, and kale to add spring color to the garden and 

landscape. These flowers work great in containers, too! 

 Get the lawn mower ready for the season by sharpen-

ing mower blades and performing other needed mower 

maintenance.  

Prune fruit trees in the orchard or backyard to help in-

crease sunlight and airflow potential. Remove clip-

pings from the area and discard them properly. 

 Incorporate organic matter like compost into garden 

soil to improve soil structure.  

Prune back roses in the garden or landscape.  

Repot houseplants if you notice decreased plant growth 

and the roots running out of the container's drainage 

holes.  

Monitor young fruit and landscape trees for vole dam-

age.  

Remove dried plant material from perennial flowers 

and cut back grasses to stimulate new growth. 

April  

April is National Garden Month, so celebrate with fun 

activities for the family! Some ideas may include creat-

ing a DIY newspaper pots, making a living Easter bas-

ket filled with seasonal flowers, starting seeds on DIY 

seed tape, or designing and planting a spring salad 

bowl garden.  

Plant trees in the landscape for Arbor Day. For Ken-

tucky this date is the first Friday in April.  

If you live in an apartment, garden in containers. Plants 

ideal for container production are labeled as dwarf, 

compact or miniature varieties.  

Build raised bed gardens if you have poor soil or lim-

ited space in the backyard. Raised bed gardens provide 

better soil, improved soil drainage and often less weed 

pressure.  

Incorporate edible plants such as fruits, flowers, herbs 

and vegetables into the landscape.  

Avoid working wet soil since this practice can damage 

soil structure and promote soil clodding.  

Use the rototiller only when incorporating garden soil 

amendments like lime, fertilizer and organic material. 

Decreased amounts of rototilling helps soil microbes.  

Plant a succession of spinach, peas, lettuce, cabbage, 

potatoes and kale every 2 weeks to have a continuous 

supply of vegetables.  

Plant other cool season vegetable transplants like broc-

coli, cauliflower, collards, lettuce, Chinese cabbage, 

and Swiss chard outdoors in the spring garden on April 

1 for western Kentucky.  

Set up supports for peonies, delphiniums and other tall 

plants 

Divide fall blooming perennial flowers in spring when 

new growth is emerging.  

Prune spring flowering trees and shrubs immediately 

after flowering.  

Begin trays of muskmelon, watermelon and squash 

seeds indoors on April 5th for western Kentucky.  

Start seeds outdoors for sweet corn, beets, carrots, 

mustard, spinach, radishes and lettuce on April 5th for 

western Kentucky  

Be on the lookout for spring garden pests such as cab-

bageworm, cabbage maggot, squash vine borer, cu-

cumber beetle, seed corn maggot, cutworm, flea beetle 

and Colorado potato beetle. Contact the local Exten-

sion Office for current insect control recommendations 

in the home garden.  

Avoid applying weed and feed products in the home 

lawn. Even though it seems convenient, fertilizer is not 

recommended for spring. It is only recommended for 

fall application.  

Celebrate Earth Day on April 22nd by taking a nature 

walk, recycling items around the home or making a 

nature 

craft.  

 





Women In Agriculture  

Check out the Union County KY Agriculture Extension Facebook page throughout the month of March to see 
the Union County Women in Agriculture series. This series will be highlighting women that work in row 
crops, livestock, horticulture and everything in between. 

 

 

 

In 2022, the United States had 1.2 million female producers, accounting for 36% of the country’s 3.4 million 
producers. Female producers were slightly younger, more likely to be a beginning farmer, and more likely to 
live on the farm they operate than male producers. More than half of all farms (58%) had a female producer. 
Farms with one or more female producers accounted for 41% of U.S. agriculture sales and 46% of U.S. farm-
land. National women in ag day is March 21.  

The state of Kentucky has 41,882 female producers. 

Union County has 138 female producers. 

Source: https://www.nass.usda.gov/Publications/AgCensus/2022/index.php 





2025 Spring Fencing School– Owensboro   

Broad Leaf Weeds of Kentucky (AGR-207) 

J.D. Green, UKY Plant and Soil Sciences  

Join us for our Spring 2025 fencing school, where we will discuss KY fencing laws, fence construction & cost, 
and build woven and high tensile wire fences. April 22, 2025 from 7:30am-4:30PM 815 Pell St, Lewisport, 
KY 42351 

Cost is $35  

https://www.eventbrite.com/e/2025-spring-fencing-school-in-owensboro-tickets-1235042698959?
aff=oddtdtcreator&fbclid=IwY2xjawIh4A5leHRuA2FlbQIxMAABHdeFo8IDoc6h7aDbfo6K8iiEZAs1LozD
m89wpYKC5pRSrWsu0j5h4uWydg_aem_K8gFCo8diUs4HIoisDA6vA 





Broadleaf Weeds of Kentucky Pastures AGR-207, Continued; 



2025 Corn Fungicide Efficacy Table has been updated 

Broadleaf Weeds of Kentucky Pastures AGR-207, Continued; 

https://cropprotectionnetwork.org/publications/fungicide-efficacy-for-control-of-corn-diseases  

 

UK's corn fungicide efficacy table has been updated. In a year of tight margins, this guide will help you make 
the most effective and economic choices for your corn crop.  

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcropprotectionnetwork.org%2Fpublications%2Ffungicide-efficacy-for-control-of-corn-diseases&data=05%7C02%7Cknhu235%40UKY.EDU%7C0babded9705d43ddb9df08dd50f70da3%7C2b30530b69b64457b818481cb53d42ae




Grain Profitability Outlook 2025 

Dr. Greg Halich, UK Ag Eco Associate Extension Specialist  

Grain prices have continued dropping this last year, and 
this follows a more dramatic drop from the previous 
year.  Current prices for 2025 new-crop delivery are 
around $4.35/bu for corn, $10.35/bu for soybeans 
(2/20/25).  This is a decrease of around $.10/bu for corn 
and $1.00/bu for soybeans compared to what these prices 
were two years ago (see Figure 1).  It is a total decrease of 
around $.80/bu for corn and $2.50/bu for soybeans com-
pared to what these prices were two years ago.  

Fertilizer prices came down steadily the previous two 
years but have remained largely unchanged in the last 
year.  Fuel prices dropped about $.35/gallon and 
are currently around $2.90/gallon.  But overall, 
there are not a lot of input price decreases to coun-
teract commodity price drops. This article will 
evaluate the overall effect of all the combined 
changes, and estimates the expected profitability 
for the 2025 crop. 

Costs for an efficient western Kentucky grain farm 
are estimated in Table 1 on soil that averages 175 
bushels corn and 56 bushels soybeans per 
acre.  Machinery and labor costs include deprecia-
tion and overhead costs, as well as an opportunity 
cost for operator labor.  Fuel costs are based on 
$2.90/gallon on-farm diesel and 40 mile one-way 
trucking to the elevator.  Fertilizer prices are as-
sumed $.46/unit for N, $.61/unit for P, and $.38/
unit for K.  

Corn and soybean prices used in this analysis are 
based on forward contracting prices as of 2/20/25 
for an average of fall and winter delivery: $10.50/
bu for soybeans and $4.50/bu for corn.  Table 2 
shows the expected gross return (does not include 
land rent) given the costs in Table 1 and expected 
commodity prices and yields.  

The expected gross profit for this productivity soil 
is $117/acre for corn and $180/acre for soy-
beans.  Assuming a 50-50 rotation the average 
gross return would be $148/acre.  Net return would 
be calculated by subtracting out the land rent.  In 
western Kentucky, much of the ground with this 
type of productivity is being rented for $175-225/
acre. As an example, if we use a $200 land rent, the 
net return (return to management and risk) for a 
50-50 rotation would be a –$52/acre. 



Grain Profitability Outlook 2025, Continued; 

Table 3 shows a summary of the estimated gross 
returns for various soil productivities.  Think of 
these yields as the long-run expected yields for a 
particular farm, not year-to-year variabil-
ity.  Costs are adjusted to account for different 
expected yields.  The biggest change in costs is 
for trucking which adjusts on a 1-1 basis, but oth-
er costs such as fertilizer are adjusted at a lower 
rate.  Looking at Table 3, it is easy to see how 
quickly gross profitability changes with expected 
yield.  

Note: Central Kentucky has a higher cost struc-
ture due to their use of urea as the primary nitro-
gen source and longer trucking distances to key 
markets on average.  Thus gross returns in this 
region are likely to be $10-50 per acre lower than 
those show in Table 3. 

The base scenario assumed equipment costs have 
been kept under control resulting in a deprecia-
tion/overhead cost of $75/acre for corn and $65/
acre for soybeans.  It also assumed a moderate 
use of fertilizer and other inputs.  There are many 
grain farms that will have a higher structure for 
one or both costs.  Table 4 shows the gross re-
turns adjusted for a $50/acre increased cost struc-
ture.  Note that even at higher productivity levels, 
profitability will be challenging here with this 
cost structure. 

American Relief Act of 2025 may provide some cushion here.  Technically, it will be for the 2024 crop but 
payments but payments will be in 2025.  Current estimates per planted acre (not base-acres) will be $43 for 
corn, $30 for soybeans, and $31 for wheat.  The ARC program should provide good downside protection this 
year based on revenue in the counties I have looked at.  You can estimate the protection the ARC or PLC pro-
grams will provide by using the tool detailed in the ARC-PLC Decision Tool Instructions and Example article. 

  

Don’t believe my numbers?  I appreciate skepticism.  Here is a link to corn-soybean budgets so that you can 
come up with your own estimates: https://agecon.ca.uky.edu/extension/publications-budgets-decision-aids 

 

https://agecon.ca.uky.edu/arc-plc-decision-tool-instructions-and-example
https://agecon.ca.uky.edu/extension/publications-budgets-decision-aids


ARC vs PLC Decision for 2025 
Dr. Grant Gardner and Dr. Will Snell, UKY Ag Eco Extension Specialists 

Slumping row crop prices have induced greater attention among grain farmers regarding farm bill safety net 
programs. Congress will be considering a new farm bill once again in 2025, following extensions in 2023 and 
2024 of the 2018 farm bill.  Eligibility and funding levels for nutrition programs relative to farm program sup-
port will steer much of the debate.  Within, the farm programs, discussion will evolve around the level of refer-
ence (support) prices, base acres, and other payment parameters which ultimately will determine safety net 
program provisions for crops beyond the 2025 crop year.  The farm bill extension passed last December con-
tinues the basic structure of the safety net programs established in the 2014 and 2018 farm bills for eligible 
crops for the upcoming crop year. 

The current farm bill provides two programs to provide income support for specified row crops  -- the Agricul-
tural Risk Coverage (ARC) and the Price Loss Coverage (PLC) programs. The ARC program provides pay-
ments when actual crop revenues fall below a specified guaranteed level, while the PLC program provides 
payments when the national average market price (or the national average loan rate if higher) for a given cov-
ered commodity falls below a specified effective reference price for that commodity. Producers will be re-
quired to make an election of ARC vs PLC for 2025 farm bill crops (primarily corn, soybeans, and wheat in 
Kentucky) at their local Farm Service Agency (FSA) office or they can apply online by the April 15, 2025 
deadline. If producers do not submit their election by April 15th, their 2024 election remains in effect. For spe-
cific enrollment details on these programs for 2025, click here. 

This purpose of this article is to provide some insights and tools that producers can utilize in making their 
ARC versus PLC decision for their 2025 crops. Several Universities including Kansas State, the University of 
Illinois, and Texas A&M offer decision tools to aid in the ARC/PLC discussion and are linked at the end of 
this article. Each tool offers a different user-interface and its own advantages and disadvantages; however, 
each one can aid in the decision-making process. 

In recent history, Kentucky producers have likely chosen Agricultural Risk Coverage at the County level 
(ARC-CO) for corn and soybeans. The added protection for low yields in combination with higher commodity 
prices made PLC unlikely to trigger, and thus, ARC-CO provided the most protection. The current decision for 
the 2025/2026 marketing year still points to ARC-CO being the best for beans; however, the lower price envi-
ronment creates trade-offs for corn and wheat. 

In general, ARC still offers the most protection to deep losses due to its protection over falling yields as well 
as price; however, PLC may cover more shallow losses due to price loss alone. To put this simply, PLC could 
result in higher payments should county yields be average or above and prices drop where ARC will offer 
higher payments if county yields fall below average. The April 15th decision date throws another wrench as we 
have more time (compared to our usual March 15th deadline) to collect information and estimate the season 
average price. We will know more about potential season average prices, particularly for corn after the release 
of the Prospective Planting report on March 31st as well as the potential impacts of tariffs. In general, current 
results point to ARC-CO enrollment which offers more protection over yield losses; however, if prices drop 
drastically between now and April 15th it may be beneficial to change to PLC enrollment option near the dead-
line. 

  

Our colleague, Greg Halich provides a specific example utilizing the University of Illinois tool in his arti-
cle ARC-PLC Decision Tool Instructions and Example. You can develop your own farm program payment 
scenarios by clicking on the Decision Tools Links below:  

Kansas State 

University of Illinois 

Texas A&M 

https://apps.fsa.usda.gov/arc-signup-web/home
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fsa.usda.gov%2Ftools%2Finformational%2Ffact-sheets%2Fagriculture-risk-coverage-arc-price-loss-coverage-plc-enrollment-5&data=05%7C02%7CGrant.Gardner%40uky.edu%7C871521b1476a45a5e98d08dd4ba0
https://agecon.ca.uky.edu/arc-plc-decision-tool-instructions-and-example
https://agmanager.info/crop-insurance/crop-insurance-papers-and-information/advanced-arc-plc-sco-tradeoff-tool
https://farmdoc.illinois.edu/fast-tools/arc-co-plc-model
https://afpc.tamu.edu/tools/farm/farmbill/2018/




Pictures are from 

Grain Day Awards 

1-21-25 
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UK-Union Co Extension  

ANR Agent 

270-389-1400 

Katie.n.hughes@uky.edu 

For daily and local ag news, “LIKE” Union County KY Agriculture Extension  on Facebook at  

www.facebook.com/UnionCountyKYAgricultureExtension 

The Martin-Gatton College of Agriculture, Food and Environment is an Equal Opportunity Organization with respect to education and employment and authorization 
to provide research, education information and other services only to individuals and institutions that function without regard to economic or social status and will not 
discriminate on the basis of race, color, ethnic origin, national origin, creed, religion, political belief, sex, sexual orientation, gender identity, gender expression, preg-
nancy, marital status, genetic information, age, veteran status, physical or mental disability or reprisal or retaliation for prior civil rights activity. Reasonable accom-
modation of disability may be available with prior notice. Program information may be made available in languages other than English. Inquiries regarding compli-
ance with Title VI and Title VII of the Civil Rights Act of 1964, Title IX of the Educational Amendments, Section 504 of the Rehabilitation Act and other related 
matter should be directed to Equal Opportunity Office, Martin-Gatton College of Agriculture, Food and Environment, University of Kentucky, Room S-105, Agricul-
ture Science Building, North Lexington, Kentucky 40546, the UK Office of Equal Opportunity, 13 Main Building, University of Kentucky, Lexington, KY 40506-
0032 or US Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410. 


