Annual Meeting: NC-218

Assessing Soil N Availability in Regional Corn Cropping Systems

Kansas City, MO

March 27-28, 2002

Minutes

Opening Remarks and Introduction

Administrative Advisor
Chair



Secretary

Gary Lemme


Sylvie Brouder


Warren Dick

lemme@msu.edu

sbrouder@purdue.edu

dick.5@osu.edu

The meeting was called to order on March 27 at the Airport Embassy Suites Hotel in Kansas City, Missouri by Warren Dick.

Members in Attendance: Larry Bundy (Wisconsin), Alan Olness (Minnesota/ARS), Charles Rice and John Schmidt (Kansas), Gyles Randall (Minnesota AES), Warren Dick (Ohio), Carrie A.M. Laboski (Michigan), Daniel Walters (Nebraska), Sylvie Brouder (Indiana), Robert Hoeft (Illinois), Ali Tabatabai (lowa), Peter Scharf (Missouri), William Horwath (California)

Members Absent:  David Clay (South Dakota), Michael Schmidt (Minnesota)

Guests: Gary Harman (New York) and Raymond Knighton (Washington/CSREES representative).

The following agenda items were approved for discussion.

2001 Minutes

The first order of business was the approval of the 2001 minutes.  Minor corrections were cited and a motion to accept the minutes was unanimously accepted.

Previous project data interpretation

Dan Walters led a discussion on the relationship of nitrogen fertilizer application and nitrogen use efficiency.  Dan also continued the discussion on data interpretation and the relationship of the data to data projected to be collected in the new project.

Enzyme assays

Ali Tabatabai led a discussion of the relationship of (-glucosamine to mineralizable soil nitrogen.  Ali presented results from assays of soils collected from the previous project and showed a good correlation between the assay, mineralizable soil nitrogen and the phosphate-borate method.

Presentation by Gary Harmon to petition to become a member of NC-218

Gary Harmon presented the effects of the fungus Trichoderma spp. on nitrogen utilization by corn.  The results were positive under highly controlled conditions.  Field results showed a tendency to improve nitrogen uptake by corn, but were not conclusive.  Gary Harmon continued his discussion describing opportunities where his research could compliment existing efforts by members of NC-218.

Illinois soil Test

Bob Hoeft led a discussion on the value of a modified amino sugar soil test called the “Illinois Soil Test” to predict mineralizable soil N.  The test will be used in the new project.

Publication from last project

The members agreed to assign tasks and authorship to publish the results from the data collected from the last project.  The following publications and assignments were made:

1.
Overview paper on methods and data collected during last project.




-characterize crop response




-gather state specific data on field histories




-publish in Advances in Agronomy

Authors:  Bundy, Brouder, Clay, Schmidt and Walters

2.
Potential N mineralization quick test and their relationship to thermal units

Authors: Walters, Horwath, Rice and Tabatabai

3.
Plant sensing of N status.

Authors: Brouder, Hoeft, Scharf and Walters

4.
Relationship of soil mineralizable C to mineralizable N

Authors: Rice, Dick, Horwath, Tabatabai and Walters

5.
Using testing techniques to predict soil N mineralization and develop fertilizer recommendations.

Authors: Schmidt, Bundy, Olness, Randall, Scharf and Walters

CSREES Report

Ray Knighton presented the CSREES representative’s report.

Administrative Advisors Report

Gary Lemme presented the administrative advisors report.  He stressed the following:

1. Midterm review needs to be submitted by the end of 2003 stressing goals achieved.

2. Demonstrate linkages among members.

3. Demonstrate production of products from the group’s research and attaining extramural funds to support the group’s research.  

4. Technology transfer through coordination with NC-59.

5. Most importantly pay attention to “Goals and Objectives” and document any changes.

Data management

Dan Walters presented an Excel spreadsheet format to enter data collected from the individual state research projects.  A few suggestions were made and a motion to accept the minutes was unanimously accepted.

Stable Isotope N protocol

William Horwath presented a nitrogen fertilizer experiment to determine N use efficiency and potential of soil to mineralize N.  The group felt the experiment would be best started next year.  In addition, Horwath and Rice agreed to submit a proposal to the USDA-NRI to seek funds for a more organized experiment to be carried out in various member field sites.

Protocol discussion for new project

Gyles Randall discussed the preliminary NC-218 protocol for both small plots and field strip studies.  Numerous suggestions for improving the protocols were made and accepted by the group.  See attached protocols for small plots and field strips (Appendix A and B).  

Discussion on Gary Harmon request to join NC-218

The group thought that Gary’s research would be difficult to incorporate into the proposed protocols, however, after some discussion the group concluded that Gary’s research would compliment existing efforts. Approval was given for Gary to join the Committee.

Business

Committee leadership for the 2002 meeting is:

Warren Dick

Chair

William Horwath
Secretary

John Schmidt

Member-at-Large

Sylvie Brouder
Past Chair

The dates of the meeting will be March 19 and 20, 2003 and the location will be at the Embassy Suites-Airport in Kansas City, MO. 

Adjourn

Respectfully Submitted,

William R. Horwáth, Secretary

Appendix A                                                                                                                        

Preliminary NC-218 PROTOCOL - 2002

NEW SITES - SMALL PLOT STUDY

1) Guidelines for site selection include the following cropping histories:

a. Cont. corn w/N history ±20 lb/A within University recommendations and no manure history

b. Cont. corn w/N history at least 40 lb/A >than University recommendations and no manure history

c. Cont. corn w/long-term manure history but none since Jan 1, 2000

d. Corn after soybeans w/N history ±20 lb/A within University recommendations and no manure history

e. Corn after soybeans w/N history at least 40 lb/A >than University recommendations and no manure history

f. Corn after soybeans w/long-term manure history but none since Jan 1, 2000

g. Second-year corn after alfalfa

h. Third-year corn after alfalfa

2) Identify a relatively uniform area with a similar soil type across entire plot.

· preferably medium- or fine-textured soil

· strive for a range in organic matter within each state

· plots can be either on a farmer's field or at an experiment station

· "manure" is defined as animal manure, municipal sludge, industrial or municipal wastes or food processing wastes

· no DAP in Fall '01 or Spring '02 Preferable no DAP

· use CRW insecticide if continuous corn or if CRW is a potential factor following soybeans

3) Obtain past crop and fertilizer history

· crop grown and average yield each year from 1997-2001 (five growing seasons)

· fertilizer N rate for each year from 1997-2001 including N source and time of application

· last time manure applied (year, species, & rate)

· tile drainage (Yes or No)

· note previous year's precipitation and April, May, & June air temperatures

· <avg., avg., or > avg. compared to long-term location means

· note unusual precipitation events

4) Obtain 2002 site information

· farmer's yield goal and intended N rate for that field

· tillage

· hybrid and its relative yield performance compared to other hybrids (also relative maturity)

· planting date and rate

· Report crop reporting district average yields

· other fertilizer applied (rate, form, & date)

· N content of irrigation water

· monthly precipitation and air temperature for April, May, & June (<avg., avg., or >avg.)

· note unusual precipitation events

· Soil series

· Unusual site characteristics (high water table)

5) Nitrogen treatments

a. Plot size for each treatment

-
6 to 8 rows wide with a minimum plot length of 30'

b. Rates (VERY IMPORTANT!)

0, 60, 90, 120, 150, 180, & 210 lb N/A

-
include a 30-lb/A rate for previously manured fields

c. Time of application

-
spring preplant or sidedress no later than V4 stage or a split combination of preplant and sidedess application

-
NO FALL APPLICATION

d. Source of N

-
Preplant = AA, urea, UAN, or AN

-
Sidedress = Urea incorporated, UAN knifed in, or AN

(
Immediately incorporated, preplant broadcast N sources would be the desirable
source/time treatment in terms of post-harvest soil sampling

· Incorporation can either be mechanical or by irrigation

e. Design

-
randomized and replicated 4X

6) Data to be collected

a. 0-6" soil sample to characterize pH, P (Bray P1, K (ammonium acetate), and organic C and N (direct combustion) of the plot area

-
10 cores

-
if STP and STK are not "high" or above, supplemental P and K should be added

b. 0 to 2 (3 preferred)-foot soil samples in 1-foot increments from each control plot prior to planting (PPNT)

-
all reps

-
4 cores/depth/plot = 3 samples/rep

-
dry at <50o C, grind to pass 2-mm sieve, and analyze for NO3-N

c. 0-6" and 6-12" soil samples for amino sugar-N, arylamidase activity, and other N indices from each control plot prior to planting (SAME TIME AS PPNT)

-
1 sample/depth/rep

-
10 cores/sample/rep

-
place in plastic bags, keep field moist, and store at 4°C or less

samples are to be divided to be sent  to Bob Hoeft for amino sugar-N, Ali Tabatabai for arylamidase activity and other N indices, Will Horwath for Light fraction, and Chuck Rice for Organic C and N fractionation

Each scientists should run exchangeable NH4+ 

-
label identification code: State/unit = xxx; Year = xx; Site = xx; Rep = x; Trt = xx; Depth = x/xx;  

for instance a sample labeled MNW-02 -01 -1-10 - 0/06 would be for Minnesota (Waseca) - 2002 - 

site 1 -  rep 1 - trt  10 - 0 to 6" depth.

-   
Samples to be sent to Bob Hoeft:

                                     (
crush  and dry samples at 90 - 100o F

                                     (
grind to pass 2-mm sieve or finer

                                     (   
send ground samples to:
R. G. Hoeft





 

Dept. of Crop Sciences







Univ. of Illinois







1102 S. Goodwin Ave.







Urbana, IL 61801







Phone:  217-333-4424

-
Samples to be sent to Ali Tabatabai:



(   
sieve field-moist samples through a 2-mm mesh

(  
send 400 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
place samples on ice and send via over-night shipment within one week of  sample collection




(
send samples to:

M. A. Tabatabai






Dept. of Agronomy







2403 Agronomy Hall






Iowa State University






Ames, IA 50011-1010






Phone:  515-294-7848

Samples (0-6 “ only) to be sent to William Horwath:



(   
field-moist samples not sieved

(  
send 100 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
send via over-night shipment within one week of  sample collection




(
send samples to:

Dr. William Horwath







151 Hoagland Hall






One Shields Avenue

University of California






Davis CA 95616-8627






Phone:  530-752-1407

Samples(0-6” only)  to be sent to Chuck Rice:



(   
field-moist samples not sieved

(  
send 400 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
place samples on ice and send via over-night shipment within one week of  sample collection




(
send samples to:

Chuck Rice






Kansas State University

2004 Throckmorton Plant Sciences Center

Dept. of Agronomy







Kansas State University






Manhattan, KS 66506-5501






Phone:  785-532-7217

Notify delivery by email to Ali, Bob, Will, and Chuck

d. 0-12" samples for NO3-N from control plots when corn is 6 to 12" tall (PSNT)

-
6 cores/sample/rep = 1 sample/rep

-
dry at <50o C, grind to pass a 2-mm sieve, analyze for NO3-N, each of the scientist


e. SPAD meter readings at the VT to R1 stage in all plots (OPTIONAL)

f. Stover yield and N concentration after physiological maturity in all plots (OPTIONAL) but strongly recommended

g. Grain yield and moisture after physiological maturity

-
save samples for TKN (OPTIONAL) but strongly recommended

h. Post-harvest soil samples in 1-foot increments to 4 feet (3 feet at a minimum) from the control plot, optimum N 

rate plot, and the highest N rate plot (excess N).

-
3 cores/plot, all cores taken 7.5" from the row



-
dry at <50o C, grind to pass a 2-mm sieve or finer, and analyze for NO3-N.

Appendix B                                                                                                                                         

Preliminary NC-218 PROTOCOL - 2002

NEW SITES - FIELD STRIP SIZE

7) Guidelines for site selection include the following cropping histories:

i. Cont. corn w/N history ±20 lb/A within University recommendations and no manure history

j. Cont. corn w/N history at least 40 lb/A >than University recommendations and no manure history

k. Cont. corn w/long-term manure history but none since Jan 1, 2000

l. Corn after soybeans w/N history ±20 lb/A within University recommendations and no manure history

m. Corn after soybeans w/N history at least 40 lb/A >than University recommendations and no manure history

n. Corn after soybeans w/long-term manure history but none since Jan 1, 2000

o. Second-year corn after alfalfa

p. Third-year corn after alfalfa

8) Identify an area with similar soils across entire plot area.

· preferably medium- or fine-textured soil

· "manure" is defined as animal manure, municipal sludge, or industrial, municipal, or food processing wastes

· no DAP in Fall '01 or Spring '02 (Preferable)

· use CRW insecticide if continuous corn or if CRW is a potential factor following soybeans

9) Obtain past crop and fertilizer history

· crop grown and average yield each year from 1997-2001 (five growing seasons)

· fertilizer N rate for each year from 1997-2001 including N source and time of application

· last time manure applied (year, species, & rate)

· tile drainage (Yes or No)

· note previous year's precipitation and April, May, & June air temperatures

· <avg., avg., or > avg. compared to long-term location means

· note unusual precipitation events

10) Obtain 2002 site information

· farmer's yield goal and intended N rate for that field

· tillage

· hybrid and its relative yield performance compared to other hybrids (also relative maturity)

· planting date and rate

· other fertilizer applied (rate, form, & date)

· N content of irrigation water

· monthly precipitation and air temperature for April, May, & June (<avg., avg., or >avg.)

(
note unusual precipitation events

Crop Reporting Service average yields

Soil Series

Unusual characteristics

5)
Nitrogen treatments

f. Strip size for each treatment

-
20’ 30' to 40' wide with a minimum strip length of 400' and a maximum length of 600'

-
accommodates 6 or 8-row head with sufficient border if using combine 

with yield monitor

g. Rates (VERY IMPORTANT)

0, 60, 90, 120, 150, 180, & 210 lb N/A 

0 + 5 N rates with two above EONR

-
include a 30 lb/A rate for previously manured fields

h. Time of application

-
spring preplant or sidedress no later than V4 stage or a split combination of preplant and sidedess application

-
NO FALL APPLICATION

i. Source of N

-
Preplant = AA, urea, UAN, or AN

-
Sidedress = Urea incorporated, UAN knifed in, or AN

· Immediately incorporated, preplant broadcast urea would be the desirable source/time treatment in terms of post-harvest soil sampling



(
incorporation can either be mechanical or by irrigation

j. Design

-
randomized and replicated 3X

6.
Data to be collected

i. 0-6" soil sample from each control strip to characterize pH, P (according to state recommendation (Bray P1, Olsen’s)), K (ammonium acetate), and organic C and N (direct combustion) of the plot area

-
10 cores/sample

-
if STP and STK are not "high" or above, supplemental P and K should be added

j. 0 to 2-foot soil samples in 1-foot increments (0-3’ preferred) from each control strip prior to planting (PPNT)*

-
all reps

-
4 cores/depth/strip = 3 samples/rep

-
dry at <50o C, grind to pass 2-mm sieve, and analyze for NO3-N

k. 0-6" and 6-12" soil samples for amino sugar-N, arylamidase activity, and other N indices from each control strip prior to planting (SAME TIME AS PPNT)*

preferably by April 15

Collect soils within area of yields 

-
1 sample/depth/rep

-
20 cores/sample/rep

-
place in plastic bags, keep field moist, and store at 4°C or less

-
samples are to be divided to be sent  to Bob Hoeft for amino sugar-N, Ali 

Tabatabai for arylamidase activity and other N indices, Will Horwath for Light fraction, and Chuck Rice for Organic C and N fractionation

-
label identification code: State/unit = xxx; Year = xx; Site = xx; Rep = x; Trt = xx; Depth = x/xx;  

for instance a sample labeled MNW-02 -01 -1-10 - 0/06 would be for Minnesota (Waseca) - 2002 - 

site 1 -  rep 1 - trt  10 - 0 to 6" depth.

-   
Samples to be sent to Bob Hoeft:

                                     (
crush  and dry samples at 90 - 100o F

                                     (
grind to pass 2-mm sieve or finer

                                     (   
send ground samples to:
R. G. Hoeft





 

Dept. of Crop Sciences







Univ. of Illinois







1102 S. Goodwin Ave.







Urbana, IL 61801







Phone:  217-333-4424

-
Samples to be sent to Ali Tabatabai:



(   
sieve field-moist samples through a 2-mm mesh

(  
send 400 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
place samples on ice and send via over-night shipment within one week of  sample collection




(
send samples to:

M. A. Tabatabai






Dept. of Agronomy







2403 Agronomy Hall






Iowa State University






Ames, IA 50011-1010






Phone:  515-294-7848

Samples (0-6 “ only) to be sent to William Horwath:



(   
field-moist samples not sieved

(  
send 100 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
send via over-night shipment within one week of  sample collection




(
send samples to:

Dr. William Horwath







151 Hoagland Hall






One Shields Avenue

University of California






Davis CA 95616-8627






Phone:  530-752-1407

Samples(0-6” only)  to be sent to Chuck Rice:



(   
field-moist samples not sieved

(  
send 400 g (wet basis) of field-moist soil placed in double plastic bags marked clearly with a black marker

(
place samples on ice and send via over-night shipment within one week of  sample collection




(
send samples to:

Chuck Rice






Kansas State University

2004 Throckmorton Plant Sciences Center

Dept. of Agronomy







Kansas State University






Manhattan, KS 66506-5501






Phone:  785-532-7217

Notify by email when sent

l. 0-12" samples for NO3-N from control strips when corn is 6 to 12" tall (PSNT)* each scientist

-
6 cores/sample/rep = 1 sample/rep

-
dry at <50o C, grind to pass a 2-mm sieve, analyze for NO3-N


m. SPAD meter readings at the VT to R1 stage in all strips (OPTIONAL)*

n. Stover yield and N concentration at/after physiological maturity in all strips (OPTIONAL)* but strongly recommended

o. Grain yield and moisture after physiological maturity

-
save samples for TKN (OPTIONAL) but strongly recommended

p. Post-harvest soil samples in 1-foot increments to 4 feet (3 feet at a minimum) from the control strips, optimum N 

rate treatment, and the highest N rate treatment (excess N).*

-
3 cores/strip, all cores taken 7.5" from the row



-
dry at <50o C, grind to pass a 2-mm sieve or finer, and analyze for NO3-N.

           *     Samples or measurements should be taken randomly throughout the strip.

