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Overall Project Objectives

(1) Determine detailed time series of N, O fluxes
and underlying factors at crucial management
events such as irrigation, fertilization, and tillage in
representative agroecosystems in Central Valley of
California; and

(2) Use data on N,O fluxes to calibrate and validate
processed based biogeochemical Denitrification-
Decomposition (DNDC) model.
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The DNDC model has been utilized for predicting N,O emissions in the U.S.,
Canada, EU nations, Australia, New Zealand, Russia, China, Japan and India
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Brown et al., 2002 — UK Grassland and winter wheat
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Fig. 3. Comparison of modelled (——) and measured (#)N,O-N emission from (a) a grassland site near Edinburgh with clay loam
soil, receiving 360 kg Nha™" as ammonium nitrate (Clayton et al., 1997). (b) A winter wheat site in SE England with a silty-loam soil,
receiving 225 kg Nha™' as farmyard manure (Harrison et al., 1995) and (c) a grassland site in SW England with clay loam soil,
receiving urine (equivalent to 528 kg Nha™") (Yamulki et al., 1998).




Hsieh et al., 2005 — Ireland Grassland
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Figure 2. Cumulative total modeled. total observed and modeled background N,O emissions for 2003 in kg N>O-N ha™".
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Sampling:
Task I: Nitrous oxide sampling
» USDA-ARS GRACEnet protocols

» Rectangular stainless steel chamber bases
(50*30*8 cm)

» Stainless steel tops lined with a rubber gasket on
bases

» At 0, 20 and 40 min. with syringe in 12 ml vials
and stored at room temperature.

» At fertilization, cultivation, irrigation and
rainfall events.

» analyzed by Gas chromatograph at UC Davis.




 Task Il: Soil, Crop and Climatic parameters
Soil Factors:

» Soll Moisture: gravimetric soil moisture to
30 cm depth

»C and N: LECO Range by combustion
method

» Soll pH, Bulk density, Eh, saturation and
field capacity

» Soll temperature




Crop factors:

» Type of crop

> \arlety

» Crop rotation

» Leaf Area Index

» Maximum height

> Yield

» Blomass

» C:N of root, shoot and fruits at maturity
» Thermal Degree Days to reach maturity




Climatic factors
» Dally minimum and maximum air temp.

» Precipitation

> Solar radiation

» CIMIS weather stations




Data Analysis, Report writing & Dissemination
»ppm to flux using USDA ARS GRACEnet

> |f rate of change of trace gas conc. In
headspace constant- linear regression
fo= (C1-Co)*60/T1

» Otherwise — curvi-linear
fo=(C1-C0)2/[tl x (2x C1-C2-CO0)] x In[(C1- CO0)/(C2-C1)]

fo = flux at time O

CO0, C1, and C2 = chamber headspace gas concentrations
(ppm(Vv)) at time 0, 1, and 2, resp.

t1 = interval between gas sampling points (h).
The resulting units of fo are: pL trace gas Liter -1 h-,




Site E- Cotton

* Determine of N,O fluxes following fertilization,
irrigation and tillage events for cotton fertilized
with UAN 32 combined with a nitrification and
urease inhibitor.

Collaboration with Dr. Bruce Roberts

* Location: Fresno State campus, CA
e Crop/Variety: Cotton/Acala
* Soil Type: Sandy Loam

* Furrow irrigated #1




Site E- Cotton on Fresno state campus

e Flux chamber measurements at various

times during the growing season, once at

post harvest and once following reside
Incorporation

* Soil samples also collected

 Samples analyzed (ppm data) on G.C at UC
Davis

#15




Site E- Cotton Expt. design

 Completely randomized blocks
* Three N rates =50, 100 and 150 #N/ac

* Treated and non treated with Nutrisphere®

* Include plots with NO fertilizer added




1on

-

,0 fluxes

Fertilizer addi

Note: Units not included!

Example of trends in N

N0 Sndwe)-uo30)

[+ NOST Shdwe)-uoio)

NOST sndwe)-u0310)

NOOT sndue)-uo3io)

|+ NOOT Sndwe)-uoio)

| + NOS Sndwe)-uoo)

NOS snduwey-uo3i0)




Example of trends in N,O fluxes
Note: Units not included!

Irrigation
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2012 sampling 5chedule for N20 emissions for Cotton at Fresno

sampling Date | Label Field | Location Crop Practice Mo.
4/3/2012 855-964 E Fresna Cotton pre-sowing 111
4/20/2012 | 965-1053 E Fresno cotton aftar rain a9
5/31/2012 |1237-1325 E Fresna Cotton after cultivation & before fert. a9
6/5,/2012 1326-1414| E Fresna Cotton after fert. 90

66,2012

1415-1498

Fresno

Cotton

after fert.

6/11/2012

1499-1588

Fresno

Coftton

after irrigation

6/12/2012

1589-1678

Fresno

Cotton

after irrigation

62172012

2206-2285

Fresno

Cotton

before irrigation

7F11/2012

2746-2835

Fresno

Cotton

after irrigation

1272012

2836-2825

Fresno

Coftton

after irrigation

8f27/2012

3I777-3B66

Fresno

Cotton

before irrigation

o/8/z2012

3981-4064

Fresno

Cotton

after irrigation

o/9/2012

4065-1148

Fresno

Cotton

after irrigation

10/1/20132

4209-1298

Fresmno

Caotton

before defoliation

10/27,/2012

4329-4418

Fresnoa

Cotton

after defoliation and rain

11/11,/2012

4443-4552

Fresno

after harvest, discing and Znd rain

Total samples




Site E-Cotton - Proposed Work

* Flux chamber measurements after harvest

e Additional samplings scheduled for 2013

* Soil samples to be analyzed for C and N contents
* N,O ppm data to be converted to flux values

* |ncorporation of data into DNDC model

 Comparison of measured values with those
predicted from DNDC simulations

#2




Site C- Cotton

* Determine of N,O fluxes following fertilization
and irrigation events for silage corn fertilized
with Urea Ammonium Nitrate (UAN 32).

 Comparison of emissions from furrows and beds

* Location: Hanford, CA
* Crop/Variety: Cotton/ Acala
* Soil Type: Fancher’s Sandy Loam

* Furrow irrigated




2012 sampling Schedule for M2 O emissions for Cotton in Hanford

sampling Date | Label Field Locatiomn Crop Practice Mo.
5/10/2012 (1054-1077 C Hanford | Cotton after planting 25
5/21/2012 1078-1102 C Hanford Cotton before fertilization 25
5/21/2012 1103-1130 C Hanford Cotton after fert. 28
5/22/2012 |1131-1178 C Hanford Cotton after fert. 49

5/23/2012 (1179-1207 Hanford after fert.

5/24/2012 |1208-1236 Hanford after fert.

6/13/2012 |1679-1702 Hanford before irrigation

6/18/2012 |2158-2181 Hanford after irrigation

6/19/2012 |2182-2205 Hanford after irrigation

6/26/2012 [2296-2319 Hanford before and after cultivation

6/27/2012 (2320-2349 Hanford after cultivation

6/28/2012 [2350-2379 Hanford after cultivation

8/7/2012 3551-3580 Hanford before irrigation

8/10/2012 |3715-3738 Hanford after irrigation

9/21/2012 |4179-4208 Hanford before defoliation

101272012 |4299-4328 Hanford after defoliation

10312012 |4319-a4442 Hanford after harvest and discing

Total samples




Site F- Fresh Market Tomatoes

Determine soil N,O fluxes for sub surface drip
irrigated tomatoes treated with varying UAN 32
fertilizer rates (60, 120 and 180 lbs N/ac).

Location: Fresno State campus, CA
Crop/Variety: Tomatoes/Quali-T 21 and 47
Soil Type: Sandy Loam

Sub surface drip irrigated




2012 sampling Schedule for N20 emissions for Tomatoes- Fert/SDI at Fresno

sampling Date Label Field LioCcation Crop Practice No.
7/16/2012 |2926-2949 F Fresno Tomato before fertilization 25
7f16/2012 2050-2973 F Frasna Tomato after fert. 25
7F17/2012 2074-2097 F Frasna Tomato after fert. 25
7F1E/2012 2098-3021 F Frasna Tomato after fert. 25
77242012  |3022-3045 F Frasna Tamato before fertilization 25

7/24/2012  |3045-3069 Fresno Tomato after fert. 23

7F25/2012 |3070-3093 Fresno Tomato after fert. 23

7F26/2012 |3094-3117 Fresno Tomato after fert. 25

BS1/2012 3455-3478 Fresno Tomato before fertilization 25

12012 3479-3502 Fresno Tarmato after fart. 25

gf2fz2012 3503-3526 Fresno Tomato after fert. 25

8/3/2012 35327-3550 Fresno Tomato after fert. 25

B/8/2012 3581-3604 Fresno Tomato before fertilization 25

B/8/2012 3605-3628 Fresno Tomato after fert. 25

8/9/2012 3629-3652 Fresno Tomato after fert. 25

/102012 |3653-3682 Fresno Tomato after fert. 31

9f14/2012 |4149-3178 Fresno Tomato after harvest 31

Total samples



Site G- Fresh Market Tomatoes

* Determine soil N,O fluxes for tomatoes subjected
to elevated Carbon Dioxide levels and two
subsurface drip irrigation rates ( 100% & 80% ET)

e Collaboration with Dr. Florence Cassel Sharma

* Location: Fresno State campus, CA
* Crop/Variety: Tomatoes/Quality 21
* Soil Type: Sandy Loam

e Sub surface drip irrigated #2
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2012 Sampling Schedule for N20 emissions for Tomatoes-CO2 Fresno

sampling Date | Label Field Location Crop Practice Mo,
5/18/2012 |1703-1816 (] Fresna Tomato before fertilization 115
6/19/2012 |1817-2043 G Fresno Tomato after fert. 228
6/20/2012 |2044-2157 G Fresno Tomato after fert. 115
7/3/2012 2404-2517 G Fresno Tomato before fertilization 115
7/5/2012 2518-2631 G Fresno Tomato after fert. 115
7/6/2012 2632-2745 G Fresno Tomato after fert. 115
7/25/2012 [3118-3231 (] Fresna Tomato before fertilization 115
7/26/2012 |3233-3344 G Fresno Tomato after fert. 114
77272012 |3345-3454 G Fresno Tomato after fert. 110
8/30/2012 |3867-3080 G Fresno Tomato after harvest 115
8/30/2012 |3B67-30B0 G Fresno Tormato after harvest 115

Total samples 1372




Future work on CDFA funded Project

e California State University - Agricultural Research
Institute project funds will be used for expanding field
measurements and model validation efforts.

* No cost extension requested to December 2013 to
ensure that field samplings conducted in summer

2012 and 2013.

Task Timeline and Milestones:

Tasks

Jun-
Sep

2012

Oct to Nov

Dec

Jan
to
Mar

2013
Apr Aug Nov
to to &
Ju Oct Dec

Task 1: Continue N,O flux
measurements and calculations

X

X

X

Task 2: Model calibration &
validation

X

X

Task 5: Reporting and
dissemination

X #




Additional Investigation with INNOVA

* Comparison of soil N,O concentrations measured
in silage corn with flux chambers and the
INNOVA 1412 device.

* Location: Fresno State campus, CA
* Crop/Variety: Corn/ To be confirmed
* Soil Type: Sandy Loam

* Furrow irrigated
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1. An air sample is drawn into the 3. The pressure variations correspond to

measurement chamber and the chamber is the chopper frequency, creating a

sealed by the valves. pressure wave which can be detected by
the microphones.

2. Radiation from the IR-source passes

through a chopper and optical filter into the 4. The microphone signal, prop

chamber, where it is absorbed, generating to the gas concentration, is post

heat and pressure variations. processed and the measurementiresult
is calculated.




Sampling events to be conducted
during summer 2013

Comparison of data from both
methods to evaluate the
compatibility of using data from
two methods to determine flux
values.




THANK YOU !

Any Questions?

Dave Goorahoo

Plant Science Department
Center for Irrigation Technology
California State University, Fresno.

2415 E. San Ramon Ave MS AS 72
Fresno CA 93740-8033
Phone: 559 278 8448; Fax: 559 278 7413

dgooraho@csufresno.edu




