Peanut Agent Training Session
January 15, 2020

8:30 am to noon

Agenda

Insect Management Update (Rick Brandenburg)
Disease Management Update (Barbara Shew)
Introduction of Nematologist (Adrienne Gorney)
2020 Schedule (David Jordan)

-Production Contest

-Meeting Schedule

-Peanut Team ($14K)

-New Peanut Maturity Charts

-APRES Participation (July 14-17 in Dallas)
-On-Farm Trials

-Agent Needs

-Addressing Talking Points

Talking Points (Group)

Irrigation feasibility

Relationship between heat, drought and POPS

Feasibility of drying (we have many that sell directly from field)

Anything regarding fungicide choices and combinations (from where | stand, the
question would be stated as, "What does a grower do when he buys something that
someone is selling rather than using what is recommended?")

Introduction of New Risk Tool (David Jordan and Greg Buol)



8. GUIDELINES FOR THE NORTH CAROLINA PEANUT
PRODUCTION CONTEST AND 5,000 POUND CLUB

David L. Jordan
Extension Specialist—~Department of Crop and Soil Sciences

Bob Sutter
Chief Executive Officer—North Carolina Peanut Growers Association Inc.

BACKGROUND AND CRITERIA

For many years the North Carolina Peanut Growers Association, in cooperation with
NC State Extension, has supported a peanut production contest at county and state
levels and a luncheon to recognize farmers producing an average of at least 5,000
pounds per acre on all of their production. Information in Table 8-1 shows the average
yield of the 5,000-pound club members from 2014 to 2018 in contrast with state
averages and growers attending county production meetings. Entries should be sent
to Bob Sutter (sutter@aboutpeanuts.com) and David Jordan (david_jordan@ncsu.
edu) by January 20 to be eligible. Growers with a point total of 60 or mare will also be
recognized as a member of The Group of Sixty. Achieving 60 points, as outlined in the
next section, is truly remarkable.

Table 8-1. Peanut yield (pounds/acre) from 2014 to 2018

State 5,000
Year Average Grower Meetings Participants Pound Club
2014 4,320 4,860 (3,600 to 6,400) 5,660
2015 3,400 4,080(0 to 5,700) 5,700
2016 3,450 3,840 (0 to 5,740) 5,540
2017 4,030 4,650 (2,300 to 6,530) 5.500
2018 3,780 4,340 (600 to 6,010) 5.470

The peanut production contest involves a combination of vield per acre and additional
points based on total acreage. The following criteria are currently being used and
include an example calculation.

1. Eligibility. Must produce at least 25 acres of peanuts.
2. Requirements:

A. Variety—Any variety can be grown.
B. Acreage—The entire peanut acreage under production by an individual will be
used to determine official yields. The applicant enters the county in which he/
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she is a resident, regardless of the percentage of peanuts they produce in that
county. The county of residence for the entrant must have at least 1,000 acres.

C. Entry requirement—~0fficial yields will be determined by the county
Cooperative Extension agent. The contest will require trust that the applicant
is accurately providing yield and acreage information.

3. Point System: An example of point calculations is provided below. The official entry
will be from the contestant’s county of residence (Figure 1).

Step 1. Yield—Average yield per acre (net weight) divided by 100.
Step 2. Acreage—Points will be accumulated for acreage as follows:

A, 0-100acres
B.  101-200 acres
C. 201-300acres
D.  301-400acres
E. 401 -500acres
F. 501 - 600 acres
G. 601 or higher
Sample calculation:

0 points

1 additional point or fraction thereof
1 additianal point or fraction thereof
1 additional point or fraction thereof
1 additional point or fraction thereof
1 additional point or fraction thereof
No additional points

Farmer produces 2,397,407 pounds on 420.2 acres
Average yield = 2,397,407 divided by 420.2 = 5,705.4 pounds per acre

Step 1. 5,705.4/100 = 57.054

Step 2. Acreage

0—-100acres =

101 —200 acres =
201-300acres =
301—400acres =
401—-500 acres =

Total Points =

GROWER SURVEY

0 point
1 point
1 point
1 point
0.202 point
60.256

Applicants also must complete a survey of production and pest management practices
(Figure 8-2). Results from surveys often are incorporated into recommendations for

North Carolina peanut producers.
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Figure 8-1. Sample Certification Form

CERTIFICATION OF POINTS IN PEANUT PRODUCTION CONTEST

Date

Applicant County

Address Total Points

Official Yield ___ ON ALLACRES PRODUCED BY THE APPLICANT
THE APPLICANT CERTIFIES THAT POUNDS OF PEANUTS WERE
HARVESTED FROM ACRES. THE UNDERSIGNED PARTICIPANT

GUARANTEES, IN GOOD FAITH, THAT THE PRODUCTION FOR THE GIVEN CROP
YIELD AND THE ACRES ON WHICH PRODUCTION OCCURRED ARE ACCURATE.

Average Yield/Acre = points
Acreage

0-100 acres

101 — 200 acres

201 - 300 acres

301 —400 acres

401 -500 acres

501 - 600 acres

601 or higher

LM Mmoo @ >

Total
Grand Total

Signatures

County Agent

Applicant
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Figure 8-2. Sample Production Practices Survey

MANAGEMENT PRACTICES FOR PRODUCTION CHAMPION AND 5000 POUND
CLUB—2019 SEASON

Applicants must complete this form to be eligible for the contest.

Name County

Address

Date

1. Planting date:

2. Seeding rate:

3. Row spacing: Twin or single rows:
Please provide approximate percentage of acres for each.

4. Varieties (please indicate approximate percentage of acres for each variety):

5. Rotation Crops:

2019 (if more than one, please include percentage of acres)
2018 (if more than one, please include percentage of acres)
2017 (if more than one, please include percentage of acres)
2016 (if more than one, please include percentage of acres)
2015 (if more than one, please include percentage of acres)
2014 (if more than one, please include percentage of acres)

6. Lime applied and rate:
2019 2018

7. Fertilizer used: [provide percentage of acres)

8. Gypsum (please list trade name):

9. Broadcast or Banded

10. Bagged, Bulk, or Granular

11. Rate and application date
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Figure 8-2. Sample Production Practices Survey (continued)

12. Herbicides:
Burndown
Preplant

Preemergence

At cracking

Postemergence

13. Leaf spot program: (list fungicide for each timing)
A E:

B. F:
C, G.
D. H.

14. What percentage of your acreage was treated for Sclerotinia blight? (circle the

percentage)

0 20 40 B0 80 100 Chemical used
15. What percentage of your acreage was fumigated for CBR? (circle the percentage)

0 20 40 60 80 100  Chemical used

16. What percentage of your acreage was treated with an in-furrow insecticide? (circle the
percentage)

0 20 40 60 80 100  Chemical used

17. What percentage of your acreage was treated for foliar insects? (circle the percentage)

0 20 40 60 80 100 Chemical used

18. What percentage of your acreage was treated for southern corn rootworm? (circle the
percentage)

0 20 40 60 B0 100 Chemical used

19. What percentage of your acreage was treated for spider mites? {circle the percentage)

0 20 40 B0 80 100 Chemical used
20. What percentage of your acreage was irrigated? {circle the percentage)

0 20 40 60 80 100

21. Did you apply boron? How much and what brand?
22. Did you apply manganese? How much and what brand?
L
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Figure 8-2. Sample Production Practices Survey (continued)

23. Did you inoculate? What product and what percentage of acres?

24. What percent of your acreage received the following tillage practices?

Disk 0 20 40 B0 80 100
Chisel 0 20 40 60 80 100
Moldboard plow 0 20 40 60 80 100
Field cultivate 0 20 40 60 80 100
Bed 0 20 40 60 80 100
Rip and bed 0 20 A0 60 80 100
Strip till 0 20 a0 60 80 100
No till 0 20 40 60 80 100

25. Did you apply Apogee or Kudos on your peanuts? If so, what percentage and to what
varieties?

26. Place a number for each piece of equipment in a size category.
2-row digger

4-row digger

B-row digger

2-row pull type combine

4-row pull type combine

B-row pull type combine

B-row self-propelled combine

8-row self-propelled combine

27. How many days did it take to dig and harvest your entire peanut crop?
dig
harvest

28. What caused your greatest delay in harvesting?

29. What decisions and/or practices contributed most to your success?
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Thursday 30-Jan AM and PM South Carolina State Meeting

Monday 3-Feb 9:00 AM Hertford (Winton)

Monday 3-Feb Noon Chowan, Gates, Perquimans (Smalls Crossroads)
Wednesday 5-Feb Noon VC Peanut Advisory Committee (Fayettevillé)
Friday 7-Feb 9:00 AM Northampton (Jackson)

Friday 7-Feb 12:30 Halifax (Halifax)

Monday 10-Feb Noon Bertie (Windsor)

Monday 10-Feb 5:00 PM Martin/Washington (Williamston)

Wednesday 12-Feb 10:00 AM Pitt (Greenville)

Friday 14-Febh 10:00 AM Southeastern counties (Elizabethtown)

Monday 17-Feb Noon Wayne and surrounding counties (Fremont)
Wednesday 19-Feb 10:00 AM Duplin/Sampson (Kenansville)

Friday 21-Feb 10:00 AM Edgecombe/Nash (Livestock Arena, Kingsboro Road exit)
Monday 24-Feb Noon 5 K Luncheon (Williamston)

Wednesday 26-Feb AM Virginia State Meeting
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Survey of Practices

by Growers in the
Virginia—Carolina Region
Regarding Digging and
Harvesting Peanut

David L. Jordan,* Andrew T. Hare, Gary T.
Roberson, Jason Ward, Barbara B. Shew,
Rick L. Brandenburg, Dan Anco, James
Thomas, Maria Balota, Hillary Mehl, and
Sally Taylor

D etermining when to dig peanut (Arachis hypogaea L.) and invert
vines is one of the most important management decisions
made by growers to optimize pod yield, market grade characteris-
tics, and economic return (Jordan et al., 2016; Williams and Drexler,
1981). Williams and Drexler (1981) developed the hull scrape method
to assist growers and their advisors by using the relationship of pod
mesocarp color and kernel development as indicators of yield and
quality. A darker mesocarp color is indicative of greater pod and
kernel maturation and greater kernel weight. In addition to pod and
kernel maturity, the ability of growers to dig peanut and invert vines
in a timely manner can be influenced by weather conditions, includ-
ing tropical systems and freezing potential, disease in the peanut
canopy and plant health, and the combination of acreage and dig-
ging and harvesting capacities. Additionally, row visibility and the
ability of growers to track peanut rows precisely during digging
can influence yield. The anti-gibberellin plant growth regulator
prohexadione calcium and the use of guidance systems applying
global positioning are commercially available and can improve pre-
cision and efficiency of digging (Mitchem et al., 1996; Roberson and
Jordan, 2014). Reports in the literature are limited relative to grow-
ers’ understanding of pod mesocarp color in determining when to
dig, their use of prohexadione calcium and guidance systems, and
the digging and harvesting capacity growers have relative to acre-
age and yield. In this brief, we discuss a survey conducted during
peanut grower meetings in North Carolina, South Carolina, and
Virginia in 2018 to gain insights into these practices of growers.

In the survey for all three states, growers were asked to provide
the following information for the 2017 growing season: (i) acreage,
(i) estimated peanut yield, (iii) the number of diggers and number
of rows (width) for each digger, (iv) number of combines and rows
(width) covered by each combine, (v) whether or not prohexadione
calcium was applied, and (vi) whether or not a guidance system
was used to dig peanut. In North Carolina and Virginia, growers
were asked to provide the number of days required to dig and har-
vest their total acreage; this question was not included in the initial

Crop Management—Briefs

Core ldeas

» Harvesting peanut requires approximately twice
as much time to complete as the time required for
digging peanut.

» Fifty-six percent of growers predicted when
optimum yield would occur based on the sample
provided within the recommended timeframe.

+ Reported yield was positively correlated with the
use of prohexadione calcium.
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Table A. Useful conversions.

To convert Column 1 to Column 2, Column 1 Column 2

multiply by Suggested Unit SI Unit

0.454 pound, 1b kilogram, kg

112 pound per acre, Ibjacre kilogram per hectare, kg/ha
2.54 inch centimeter, cm (1072 m)

survey instrument in South Carolina. During the presenta-
tion at these meetings by the senior author, an image of a
sample of peanut after the exocarp was removed to reveal
mesocarp color was provided. Participants in the audience
were asked to provide the number of days required for the
pods to reach optimum maturity (Fig. 1). In total, 333 surveys
were collected across all three states (232 in North Carolina,
49 in South Carolina, and 52 in Virginia). The number of days
required for peanut to reach optimum maturity in these
respective states was written on the survey by 148, 35, and 27
respondents. Approximately 31% of acreage in the Virginia—
Carolina region (230,000 acres in 2017) was represented in
the survey. Data for the pod maturity estimate were pooled
across states. Data for prohexadione calcium and guidance

e 0
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use, and digging and harvesting capacities are presented by
state. Data for the number of actual days required to dig and
harvest peanut were collected only in North Carolina and
Virginia and are presented for each state separately. Digging
and harvesting capacities were determined by assuming a
ground speed of 3 mi h™ and 10-h working days. Pearson
correlation coefficients were constructed to determine the
relationships among estimated yield and acreage and the use
of prohexadione calcium or a guidance system, digging and
harvesting capacities, and actual days required for digging
and harvesting (p < 0.05).

Optimum yield was noted 10 days after the image was
recorded (Fig. 2). The change in pod mesocarp color over
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Fig. 1. Peanut sample from North Carolina revealing pod mesocarp color that was used to determine growers’
knowledge of the relationship between pod mesocarp color and optimum digging date.
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Fig. 2. Peanut pod yield during 2016 and 2017 in North Carolina, demonstrating the importance of digging
peanut at optimum pod maturity based on pod mesocarp color.

the 10-day period of time is presented in Fig. 3. Twenty-eight
percent of farmers indicated that optimum maturity would
occur in 10 days, whereas approximately 28% of growers
indicated that optimum maturity would be reached in 8
to 9 or 11 to 12 days (Fig. 4). Approximately twice as many
days were needed to harvest peanut compared with the time
required to dig, and the amount of time actually required
to dig and harvest was approximately twice as long as the
capacity growers had in place (Table 1). Prohexadione cal-
cium was applied more often in North Carolina and Virginia,
whereas a guidance system was used more frequently in
South Carolina (Table 1). Estimates of pod yield were not cor-
related with acreage, digging or harvest capacities, or use of
a guidance system during digging but were positively corre-
lated with the use of prohexadione calcium (Table 2).

These results indicate that educational opportunities con-
tinue to exist regarding growers’ understanding of the
relationship of pod mesocarp color and yield. Fifty-six

Sep 7, 2016

percent of growers predicted when optimum yield would
occur based on the sample provided within the timeframe
that would be recommended by the Cooperative Extension
Service in North Carolina. However, 25% of growers were
digging prior to optimum pod maturity, which could have
a negative impact on pod yield and economic value (Jordan
et al,, 2016). For the remaining growers, digging after the
optimum date relative to pod mesocarp color often does not
result in reductions in yield or market grade characteristics
during a period of 1 to 2 weeks after optimum maturity is
reached. However, digging after optimum maturity has been
reached increases the risk of exposure to inclement weather
and delays in digging, which can result in greater pod shed
and yield loss.

The results from the survey also provide information on how
growers use prohexadione calcium and guidance systems
to improve precision in digging. Information on digging
and harvesting capacity and the actual time required to

~ Sep 18, 2016

Fig. 3. The change in pod mesocarp color, reflecting increasing peanut maturation over a 10-day period of time

during 2016 in North Carolina.
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Table 1. Days required to complete digging and harvesting operations compared with equipment capacities
and the use of a guidance system or prohexadione calcium to dig peanut more precisely.

Category North Carolina South Carolina Virginia

Capacity and actual requirement to dig and harvest

days
Digging capacity 7.0 -t 6.2
Digging requirement 15 = 12
Harvesting capacity 11:9 - 9.5
Harvest requirement 25 - 18
Tools used to improve the precision of digging and vine inversion
Percent growers, %

Prohexadione calcium 56 13 51
Guidance system 38 79 32
Both prohexadione calcium and guidance system 19 10 8

+ Data from South Carolina were not collected.

30
Percent of Growers

25

20

15

10

M EEEEEN .S
o”?’ *f-’?, é‘c) %99 P 97 P o Py

A° M S

Kt
Days to Optimum Maturity Based on Pod Mesocarp Color

Fig. 4. Percentage of growers in North Carolina,

South Carolina, and Virginia (n = 210) expressing the
number of days required for peanut to reach optimum
maturity based on pod mesocarp color.

complete these operations provides an insight into the chal-
lenges growers experience when growing peanut. Weather
conditions during the 2017 digging and harvest season in
the Virginia-Carolina region were considered good for field
operations. Even so, growers reported that the time required
to dig and harvest was twice the capacity of the equipment
in place. In seasons where a greater amount of inclement
weather is experienced, growers would experience even
greater challenges in digging at optimum maturity. These
data can encourage growers to improve digging and harvest-
ing capacities relative to acreage.
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Table 2. Pearson correlation coefficients for peanut
acreage and yield versus days required to dig

and harvest, pod maturity estimates, and use of a
guidance system or prohexadione calcium from
surveys collected in North Carolina and Virginia.

Factor Acreage Yield
Days required to dig 0.40% 0.07
Days required to harvest 0.48* 00

Prohexadione calcium 0.03 0.41*
Guidance system 0.25* 0.08
Maturity estimate 0.01 011

Total digging capacity 0.59* 0.07
Days to dig based on total capacity 0.72* 0.05
Total harvesting capacity 0.58* 0.09
Days to harvest based on total capacity 0.69% 0.01

* Significance at the 0.05 probability level.

the peanut growers for completing the survey and the Cooperative
Extension Service agents for assisting with collecting the surveys.
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On-Farm Nematode Trials

The nematode-resistant cultivar, Tif NV High O/L, is compared

to the nematicide Velum Total.

oot-knot nematodes are one of the most prevalent

and damaging pests in peanut production in the

Southeast. Crop rotation, use of resistant cultivars

nd nematicide applications are the primary strate-
gies for managing root-knot nematodes.

Recently, a new root-knot nematode resistant peanut cul-
tivar, TifNV High O/L, was released by the University of
Georgia. Research trials indicate this high-oleic cultivar has
greater yield potential than previous resistant cultivars such as
Tifguard and Georgia 14N. More testing is needed in commer-
cial fields under root-knot nematode pressure in comparison to
commonly used nematicides such as Velum Total.

Options Tested

In 2019, two on-farm peanut nematode trials were conduct-
ed in Florida. One trial was conducted in Jackson County on
irrigated land and another was conducted in the Suwannee
Valley on non-irrigated land. Treatments were as follows: 1)
Georgia 06G, 2) Georgia 06G with Velum Total in-furrow at
18 ounces per acre, 3) TifNV and 4) TifNV with Velum Total.
Georgia 06G is a root-knot nematode susceptible variety.
Treatments were applied in four- or six-row strips across the
length of each field. Each treatment was repeated four or five
times in each field.

Trial Results

In the Jackson County trial, root-knot nematode pressure
was low. The amount of root-knot nematodes was not affect-
ed by cultivars or nematicide application. Peanut yield was
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In the Suwannee Valley trial, galling by roof-knot nematode
was greater for Georgia 06G than TifNV. There was no statisti-
cal difference in galling with or without Velum Total.

771 pounds per acre greater for 06G than TifNV. Statistically,
Velum Total did not increase yield, but 06G yielded 528
pounds per acre more with Velum Total than without Velum
Total. Velum Total did not influence TifNV yield.

In this trial, 06G performed better than TifNV under
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low root-knot nematode pressure.
However, this is a single trial, and
caution should be shown in interpret-
ing it. TifNV has been more compet-
itive with 06G in variety testing by
UF peanut breeder Barry Tillman on
irrigated land than is shown in this
trial. Over four years of Florida pea-
nut variety trials, TifNV averaged 350
pounds per acre less than 06G but
approximately 700 pounds per acre
more than Tifguard.

Under Severe Pressure

In the Suwannee Valley trial, root-
knot nematode pressure was severe,
There were clear above-ground visual
differences between cultivars. Georgia
06G exhibited yellowing, browning
and wilting with symptoms increasing
in severity later in the season. In con-
trast, TifNV was greener and health-
ier than 06G. There were no obvious
visual differences between strips treat-
ed with or without Velum Tortal. ~

Galling on roots and pods at har-

vest was much greater for 06G than i

TifNV, which was nearly free of gall-
ing. Velum Total did not affect root
or pod galling. TifNV yielded 750
pounds per acre more than 06G,
whereas Velum Total did not improve |
yield. Velum Total and other nemati- |
cides have shown value in other trials, |
but not consistently. Growers should [
not abandon use of nematicides based
on these results. The results suggest
that resistant cultivars are a more|
effective option when root-knot nem—l,:
atode pressure is severe.

Always soil test for root-knot nem-
atodes. Based on the results of these
wrials and other research, producers
with a severe root-knot nematode
infestation should plant a nema-
tode-resistant cultivar or rotate to a
non-host crop. PG

Article by Zane Grabau, UF/IFAS
crop nematologist, based on research be
conducted with Ethan Carter, region-
al crop agent; Jay Capasso, Columbia
County Extension; and Mark Mauldin,
Washington County Extension.

< Strips of Georgia 06G exhibit chlo-

rosis, necrosis and wilting. The rows of
TifNV, a root-knot nematode resistant
variety, were green and vigorous.

TWITTER: @PEANUTGROWER

Southern Cover Crops

Council

Group works to double
cover Crop acreage.

eed help deciding which

cover crop to plant? What

crops match the goals you

are trying to achieve in your
fields between production seasons? A
new resource is available to help produc-
ers with these decisions.

The Southern Cover Crops Council
was formed in July 2017. The group
includes farmers, university researchers,
Extension specialists, industry personnel
and interested non-governmental orga-
nizations, plus representatives from U.S,
Department of Agriculture’s Agricultural
Research Service and Natural Resource
Conservation Service.

The goal of SCCC is to increase cover
crop use through collaborative education
and research across the South. In fact,
its aim is to double the total acreage in
cover crops for each state of the Southern
region by the next U.S. Ag Census in
December 2022.

A Go-To Resource

The Southern Cover Crops Conference
was held July 17-18, 2019, in Auburn,
Alabama, with neatly 350 participants.
Presentations given at the conference can
be found on its website: https://south-
erncovercrops.org. In fact, the website
is a wealth of information from the cover
crop selection tool to crop-specific infor-
mation sheets. Topics include planting
and managing cover crops, planting dates,
cover crop fertilization and cover crop
mixtures. There are resources for planning
when and how to terminate the cover
crop.

Audrey Gamble, Auburn University
professor and Alabama Cooperative
Extension Service soil scientist, is 2 mem-
ber of the SCCC executive committee
and conducts research in conservation
cropping systems/cover crops to improve

soil health and sustainability.

Cover Crop Benefits:
Weed Suppression
Reduced Erosion
Increased Water Infiltration

Increased Soil Moisture Retention
Reduce Compaction

Provide Nitrogen

Retain Excess Nitrogen

Promote Soil Health

“The Southern Cover Crops website
is a good resource with a lot of informa-
tion on management of cover crops from
planting to termination.”

The SCCC hopes producers will put
more planning and management into
their cover crop systems, and the council
will provide the resources and informa-
tion to do just that. Farm profitabili-
ty and environmental stewardship are
always top of mind for the council. PG

Performance
Gypsum

* CA-20% S-17%

* Remediate Sodic Soils, Brine
Damage & Tight Clays

* Reliable Source of Sulfur
* Economically Priced

* Always Available

* Knowledgeable Sales Rep

* Use on preventative plant
acres before harvest and
receive a discount

Clint Ellis
731-693-9146
clint.ellis@boral.com

RESOURCES
FLYASH.COM
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Peanut and soybean yield following rotations containing grain sorghum, corn, and
cotton in conventional tillage systems at Lewiston-Woodville.t$

Peanut Soybean

Rotation sequence Year 3 Year 6 Year 3 Year 6
years 1-6 Ibs/acre bu/acre
GS-GS-PN-GS-GS-PN 4360 3740 31 44
GS-CT-PN-GS-CT-PN 4310 3870 26 42
CR-CR-PN-CR-CR-PN 4230 3940 27 47
CR-CT-PN-CR-CT-PN 4310 4060 33 45
CT-CT-PN-CT-CT-PN 3990 3950 32 45
P>F 0.7828 0.4251 0.9693 0.7394

tAbbreviations: GS, grain sorghum; CR, corn; CT, cotton; PN, peanut.
1Data are pooled over two runs of the experiment.

These data suggest that grain sorghum does not negatively impact peanut or soybean
yield in conventional tillage.
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Table 3. Summary of growing-season precipitation as recorded by the State Climate Office
of North Carolina weather station at the Peanut Belt Research Station near Lewiston-
Woodpville, NC, 2013-2017.

Precipitation
Month 2013 2014 2015 2016 2017
mm
April 81 158 106 220 144
May 45 93 23 93 146
June 190 112 74 105 143
July 163 260 112 205 189
August 88 209 114 57 128
September 63 188 188 434 82
October 62 38 119 275 69
November 70 85 133 37 40
Total 762 1142 868 1426 940

22
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Crop, Forage & Turfgrass Management

Potential Economic Value for Peanut by Increasing Soil pH in North Carolina

David Jordan, Department of Crop and Sciences, North Carolina State University, Box 7620,
Raleigh, NC 27695; David Hardy, Agronomic Division, North Carolina Department of
Agriculture and Consumer Services, 4300 Reedy Creek Rd., Raleigh, NC 27607; Steve Barnes
and Tommy Corbett, Peanut Belt Research Station, North Carolina Department of Agriculture
and Consumer Services, 110 Research Station Lane, Lewiston-Woodville, NC 27849.

Corresponding authors e-mail: david_jordan@ncsu.edu.

The establishment and maintenance of soil pH at levels that promote root growth and positively
affect availability of elements in forms that are readily absorbed by roots are paramount for
optimum peanut (4rachis hypogaea L.) production (Cox et al., 1982; Jordan, 2019). Appropriate
soil pH also minimizes toxicity from aluminum or zinc, promotes biological nitrogen fixation,
and increases the possibility of positive response to calcium sulfate applied at flowering for
optimum production (Cox et al., 1982; Cox, 1990; Jordan, 2019). The optimum pH for peanut is
between 5.8 and 6.2 (Hardy et al., 2014). Using data collected from a field study with various
soil pH regimes, we provide information on the potential economic return on investment from
lime when soil pH is adjusted to the optimum level for various yield potentials. The potential
economic value of liming for peanut growers in North Carolina using soil test reports cataloged

by the North Carolina Department of Agriculture and Consumer Services is also presented.

Experiments were conducted during 2001, 2003, and 2004 at the Peanut Belt Research Station

near Lewiston-Woodville, NC (36.2 N, -77.2 W) in conventional tillage systems on a Norfolk

]
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loamy sand soil (fine-loamy, siliceous, thermic Typic Paleudult) with 0.56 to 1.1% humic matter
content. The Virginia market type peanut cultivar NC 7 was planted in early to mid-May of each
year. Soil pH regimes of 4.5, 5.0, 5.5, and 6.0 were established prior to 2000 with other research
objectives. A soil test was taken in 2003 to determine actual pH levels to develop a standard
curve describing the relationship among pod yield and soil pH. The experimental design was a
randomized complete block with 4 replications of each soil pH regime. Peanut yield was
determined each year and converted to percentage of maximum yield with the highest yielding
plot from each replication set at 100% of maximum yield. Data for percent of maximum yield
was pooled over years due to a lack of a year x soil pH interaction (p = 0.3460). Based on the
relationship of yield and soil pH, the potential economic return on investment of lime for yield
categories from 3000 Ibs/acre to 5500 Ibs/acre of farmer stock was determined at increments of
500 Ibs/acre. Dolomitic lime cost was set at $46/ton and peanut price was set at $0.23/1b farmer

stock (Bullen et al., 2019). Lime cost for this example was not prorated over subsequent crops.

Percentage of maximum yield and soil pH were correlated (p < 0.0001, R?=0.77). A quadratic
relationship (Y = -257.5x +27.3x? + 660.4, p = 0.0013, r? = 0.60) was significant for pod yield
versus soil pH when yield data were pooled over the 3 years of the study (Figure 1). Percentage
of maximum yield was 54%, 59%, 74%, and 97% when soil pH was 4.6, 4.9, 5.3, and 5.8,
respectively (Figure 1 and Table 1). The rate of dolomitic lime needed to adjust pH to 6.0 for
these respective soil pH values was 1.5, 1.3, 0.9, and 0.5 tons/acre (Hardy, D., personal
communication). These data were used to calculate the potential return on investment of lime
(Table 1). For example, when estimated maximum peanut yield was 4,000 lbs/acre economic

return over lime cost was $350/acre, $313/acre, and $194/acre when soil pH was increased from

2
ASA, CSSA 5585 Guilford Rd., Madison WI 53711

Page 2 of 8



Page 3 of 8

47
48
49

50

51

52

33

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Crop, Forage & Turfgrass Management

4.6 10 5.8,4.9 t0 5.8, and 5.3 to 5.8, respectively (Table 2). This example represents the current

average yield and is used in enterprise budgets for peanut production in North Carolina (Bullen

etal., 2019). These economic estimates include a charge of the complete cost of lime to peanut.

In most cases, lime cost would be prorated across peanut and the following two crops grown in

the cropping sequence.

The North Carolina Department of Agriculture and Consumer Resources received approximately
15,362 soil samples requesting lime and fertilizer recommendations for peanut from 2015
through 2018 (Table 3). Approximately 25% of samples had soil pH values of 5.7 or less.
Assuming these samples represent soil pH values a-ssociated with all peanut production in North
Carolina during 2018 (approximately 100,000 acres), 19.4% of these acres represent a soil pH
range of 5.4 to 5.7. For this year’s acreage, the potential economic return on lime investment at a
yield potential of 4,000 pounds/acre is approximately $3.76 million (yield x 100,000 acres x
0.194 x $194/acre). The potential increase in economic value relative to lime cost for this
investment was approximately 11:1 ($3.76 million:$0.34 million). This estimate does not
include the economic value of adjusting soil pH below 5.3 or the lower economic contribution
for soil pH values above 5.3 up to soil pH 5.8. This estimate also includes the total cost of lime
to peanut. None-the-less, these data provide a reasonable estimate for the potential value of lime

to peanut in North Carolina.
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Table 1. Estimates of peanut yield response to pH using results from regression.

Yield estimate based on regression estimates

Yield category (lbs/acre)

Percent of
Soil pH maximum yieldt 3000 3500 4000 4500 5000 5500
Ibs/acre
4.6 0.54 1620 1890 2160 2430 2700 2970
4.9 0.59 1770 2065 2360 2655 2950 3245
5.3 0.74 2220 2590 2960 3330 3700 4070
5.8 0.97 2910 3395 3880 4365 4850 5335

86 tY =-257.5x +27.3x% + 660.4, p=0.0013, r2 = 0.60

87

5
ASA, C5SA 5585 Guilford Rd., Madison W1 53711



88

89
90

Crop, Forage & Turfgrass Management

Table 2. Estimated economic return on investment in lime for peanut in a single season.

Page 6 of 8

Economic return on lime investment

P — Dolomitic lime Peanut yield category (Ibs/acre)

with lime  Rate Cost 3000 3500 4000 4500 5000 5500

pH tons/acre $/acre

45105.8 1.0 46 251 300 350 399 449 498

49t058 0.8 37 225 269 315 357 400 444

53t058 04 18 140 167 194 220 247 273
6
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Table 3. Number of samples received from 2015-2018 to determine lime and fertilizer

recommendations for peanut grown primarily in North Carolina.

pH category Samples from 2015-2018 Acreage estimate for pH categories
No. % of samples
<5.4 859 5.6
5.4-5.7 2,969 19.3
5.8-6.2 8,255 537
>6.2 3,279 21.4
Total 15,362 -
7
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Response of Two
Virginia Market Type
Peanut Cultivars to
Planting and Digging
Dates in North Carolina

David Jordan,* P. Dewayne Johnson, and
Tommy Corbett

Virgima market type peanut (Arachis hypogaea L.) cultivars often
vary in the length of time required to reach optimum pod matu-
rity. The cultivars CHAMPS (Mozingo et al., 2006) and Perry (Isleib
et al, 2003) can vary by as many as 9 days from emergence to when
the first visible pod on a plant shows natural coloration of the testa
(Balota et al., 2015; Boote, 1982). Both planting date and the timing
of digging pods and inverting peanut vines can affect economic
value of peanut (Jordan, 2019). In this brief, we discuss differences
in economic value of two cultivars grown in North Carolina across
a range of planting and digging dates.

The experiment was conducted from 2009-2012 near Lewiston-
Woodville, NC (36.07N, -77.11W) at the Peanut Belt Research
Station in conventional tillage systems on a Norfolk loamy sand
soil. The cultivars CHAMPS and Perry were planted approximately
5 May, 20 May, and 8 June during each year, and peanut for each
planting date was dug approximately 8 and 20 September and 7
and 20 October. Peanut was harvested within 7 days after digging
and dried to 8% moisture. Economic value was determined as the
product of yield and the monetary contribution of market grade
components for Virginia market type peanut.

Peanut was not irrigated during May and June but was irrigated
with overhead sprinklers during July, August, and September.
The experimental design was a split plot with planting date serv-
ing as whole plot units and combinations of cultivars and digging
dates serving as sub-plot units. Treatments were replicated four
times. Combinations of digging date and cultivar were random-
ized within each planting date block. Data for economic value were
subjected to analysis of variance using the PROC GLM procedure
(SAS Inst. Inc,, Cary, NC) for a 4 (year) x 2 (cultivar) x 3 (planting
date) x 4 (digging date) factorial treatment arrangement. Means
of significant main effects and interactions were separated using
Fisher's Protected LSD (p < 0.05). Liner and quadratic functions for
economic return versus days after emergence and heat unit accu-
mulation (base temperature of 56°F) were tested using means for
the significant interactions involving digging dates.

Interactions of planting date x cultivar, year x planting date, planting
date = digging date, and cultivar x digging date were significant for

Crop Management—Briefs

Core ldeas

- Planting peanut in May results in greater eco-
nomic value than planting peanut in June in North
Carolina.

- Delaying digging into October was needed for the
cultivar Perry while digging in early October was
adequate to optimize economic return for the culti-
var CHAMPS.

« When planting is delayed, economic value is opti-
mized with later digging dates.
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Soil Sciences, North Carolina State Univ,,

Box 7620, Raleigh, NC 27695; T. Corbett,
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Dep. of Agriculture and Consumer Services,
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Conversiens: For unit conversions relevant to this
article, see Table A.
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Table A. Useful conversions.

To convert Column 1 to Column 2, Column 1
multiply by Suggested Unit
0.405 acre

2.54 inch

Table 1. Influence of planting date and cultivar on
economic value of peanut. t

Column 2
SI Unit

hectare, ha

centimeter, cm (1072 m)

—

~——

Table 2. Influence of year and planting date'on
economic value of peanut. t

Economic value
Planting Heat unit Cultivar
date accumulation CHAMPS Perry
growing degree days —— 3§ per acre
5 May 2813 939 ab* 1021 a
20 May 2599 988 a 1017 a
8 June 2332 857 b 820b

* Indicates significance between cultivars within a planting date.
Data are pooled over years and digging dates.

t Means for economic value within a cultivar followed by the
same letter are not significantly different according to Fisher's
Protected LSD test at p < 0.05.

economic value (p < 0.05). The interaction of year x planting
date x cultivar x digging date was not significant. Economic
value was greater for the cultivar CHAMPS when planted 20
May compared with planting on 8 June; economic value from
planting 5 May and 8 June was similar (Table 1). Economic
value was similar for the cultivar Perry when planted in May
and exceeded that of planting in June. When pooled over cul-
tivars and digging dates, economic value was similar when
peanut was planted 5 May or 20 May in all years (Table 2).
Planting in June resulted in lower economic value compared
with May plantings in 3 of 4 yr. In 2012, greater economic
value was noted when peanut was planted in June compared
with the early May planting. Greater economic value for
June-planted peanut in 2012 may have been a result of lim-
ited rainfall during June (Table 2). Peak flowering often occurs
in June when peanut is planted in early to mid-May. Peanut
planted in June was growing vegetatively during the period of
drought while reproductive growth of peanut planted in May

Table 3. Influence of planting date and digging date
on economic value of peanut. t

X

Economic value \
Rainfall Planting date \
Year in June 5 May 20 May 8 lune
inches $ per acre
2009 5.2 1349 a 1378 a 1035b
2010 2:3 926 a 971 a 748 b
2011 4.3 798 a 723 a 453 b
2012 01 846 b 1039 ab H19a

t+ Means for economic value within a year followed by the
same letter are not significantly different according to Fisher’s
Protected LSD test at p < 0.05. Data are pooled over cultivars
and digging dates.

most likely was affected adversely by this period of drought.
Lower economic value was noted when peanut was dug
September 8 regardless of planting date when compared to at
least one of the later digging dates (Table 3). The greatest eco-
nomic value was observed when peanut was dug 20 September,
7 October, and 20 October at planting dates of 5 May, 20 May,
and 8 June, respectively. Quadratic (Y = 139.9x — 0.54x* - 7889,
2 =098, p = 0.0187), linear (Y = 12.6x — 576, r?=0.87, p = 0.0661),
and linear (Y = 9.6x — 1983, r* = 0.72, p = 0.1563) functions for
economic value versus days after emergence were noted for
these respective planting dates (data not shown). Linear and
quadratic functions were not significant for economic value
versus heat unit accumulation for early and late planting dates
(p = 0.2647 to 0.3499) while a linear function was significant
when peanut was planted 20 May (Y = 1.41x - 2663, r* =098, p =
0.0048) (data not shown). Economic value of the later-matur-
ing cultivar Perry was greatest when dug 20 October while
the greatest economic value for the early maturing cultivar

Table 4. Influence of cultivar and digging date on
economic value of peanut. t

Heat unit accumulation Economic value
Digging Planting date Planting date
date 5May 20May 8June 5May 20May 8June
—growing degree days — $ per acre
8 Sept. 2557 2358 2123 764 ¢ 646 ¢ 391c
20 Sept. 2778 2583 2321 1071 a 974 b 740 ¢
7 Oct. 2924 2710 2429 1118a 1194a 1063b
20 Oct. 2993 2756 2460 967b 1202a 116la

tMeans for economic value within a planting date followed
by the same letter are not significantly different according to
Fisher’s Protected LSD test at p < 0.05. Data are pooled over
years and cultivars.

Ecanomic value

Digging Heat unit Cultivar
date accumulation CHAMPS Perry

growing degree days $ per acre
8 Sept. 2342 608 d 593d
20 Sept. 2561 930 ¢ 926 ¢
7 Oct. 2688 1132 a 1116 b
20 Oct. 2736 1039 b 1180 a

tMeans for economic value within a cultivar followed by the
same letter are not significantly different according to Fisher’s
Protected LSD test at p < 0.05. Data are pooled over years and
planting dates.
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CHAMPS was noted on 7 October (Table 4). When pooled over
years and planting dates, fewer heat units were needed for
CHAMPS to reach optimum economic value compared with
Perry. Quadratic functions of Y = 88.1x — 0.30x*~ 5302 (r* =098,
p = 0.0180) and Y = 125.8x - 0.46x* - 7456 (1* = 0.97, p = 0.1187)
for economic value versus days after emergence for these
respective cultivars (data not shown). Linear functions were
significant for economic value versus heat unit accumulation
for CHAMPS (Y =1.25x — 2286, +* = 0.88, p = 0.0416) and Perry (Y
=1.49x — 2917, #* = 0.98, p < 0.0001) (data not shown).

These results indicate that planting date and digging date
can interact with year and cultivar to affect economic value
of peanut. As expected, when planting was delayed digging
at optimum maturity required a delay. However, the earlier-
maturing cultivar CHAMPS required a shorter delay than
Perry. These data can be used as examples of how cultivars
with a wide range of pod maturity may respond to planting
and digging dates in North Carolina. Estimated economic
value for peanut planted 20 May were equal to or greater than
economic value when peanut was planted in early May or
early June. These results are consistent with previous findings
in North Carolina demonstrating that planting peanut in mid-
to late-May often results in the greatest yield (Jordan, 2019).
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