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Soil Nitrogen Fluctuation

 Among all essential plant nutrients, N is
the most unstable in the soil, with
significant fluctuation of in-season soil N
levels;

e Reason: combination of factors including numerous biological and
chemical processes, variable uptake rates, uneven rainfall pattern,
irrigation inefficiency and soil type, among others.
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Nitrate Leaching

Loss of nitrate (NO;") from the soil due to irrigation or rain.
Greatest loss potential of nitrogen from the soil.
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Exceeding nitrate levels in ground and surface water
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Active and standby public drinking water wells that had at least one detection of nitrate (as N)
above the MCL, 2007-2017, 854 wells. (Source: Public Well Data using GeoTracker GAMA).
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Regional Water Quality Control Boards
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VENTURA COUNTY

NITROGEN MANAGEMENT PLAN WORKSHEET

NMP Management Unit:_

1. Crop Year (Harvested) 4. APN(s): 5. Field(s) ID Acres
2. VCAILG ID#
3. Name:
CROP NITROGEN MANAGEMENT PLANNING | N APPLICATIONS/CREDITS |'* R;wm"‘;“’“ P s :‘“’"

. Crop

7N Fertil

. Production Unit

18. Dry/Liquid N (Ibs/ac)

19. Foliar N (Ibs/ac)

6
7
8. Projected Yield (units/ac)
9. N Recommended (Ibs/ac)

20 Oreanic Materal N

10. Acres

21. Available N in Manure/Compost

Post Production Actuals

(Ibs/ac estimate)

11. Actual Yield (units/ac)

22. Total Available N Applied
(Ibs/ac) (18+19+21)

1 Pp 2+26)

23. Nitrogen Credits(est)

3. N Removed (Ibs N/ac)* )

24. Available N carryover in soil

14.

CROP NITRO

(annualized, Ibs/ac)

25. N in Irrigation water
(annualized, Ibs/ac)

Irrigation sources

Irrigation amount
applied (ac/ft)

26. Total N Credits
(Ibs/ac) (24+25)

27. Total N Recommended &

Actual N Applied (12) vs
Actual N Removed (13)

28. CERTIFIED BY:

29. CERTIFICATION METHOD

30. Self-Certified, approved training program attended

31. Self-Certified, UC or NRCS site recommendation

DATE:

32. Certified Crop Advisor

* Note: N Removed is only required if information is

available for your crop type. Check for available

values at: www.ipni.r culator/home or

(Region 4)

New Ag Order expected to
be implemented in 2023.

Most likely to require
different approaches to
reporting A and R.




N Uptake vs N Removal

» Uptake: All N used by the crop
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» Removal: all N that leaves the field
with produce
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Recent changes for region 3

A-R = nitrogen application limits

Limit (Ib N/acre/year) | Compliance Date

500 (target)
400 (target)
300
200
150
100
50
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2023
2025
2027
2031
2036
2041
2051




Cabbage N Uptake

Starting around 30 DAP:

Ib N/acre/day

Nov planting
Jan/Feb planting

2.8
4.8

+ Jan/Feb Planting

4 Nov Planting
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Starting around 30 DAP:

Ib N/acre

120

100
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20

Cilantro N Uptake Ib N/acre/day
Feb/Mar wetting 3.2
Apr/May wetting 4.4

+ Apr/May wetting

10 20 30

4 Feb/Mar wetting

DAP
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Celery N Uptake

Starting around 40 DAP:

Season b N/acre/day
Spring 4.2
Fall 3.2
350
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Raspberry N Uptake,

primocane
® Substrate a Soil
140
120 0.2 Ib N/acre/day
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Raspberry N Partitioning,
primocane

N uptake (Ib/acre)
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Summer-Planted Strawberry N Uptake
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Summer-Planted Strawberry N Uptake
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Applied — Removed N

Ib N/acre
Fertilizer
pre-plant in-season  total wuptake A-U removed A-R
Field 1 42 250 292 133 159 69 223
Field 2 27 132 159 110 49 65 94
Field 3 0 142 142 113 28 70 72
Field 4 24 144 168 99 69 55 113
D
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Ibs N/acre

Fall-Planted Strawberry N Uptake
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Ibs N/acre

300
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100

50

Fall-Planted Strawberry N Uptake

| R PA
60 120 180 240 300
Days after planting
N Fertilizer rates
b N/acre/week
low optimum high
Early season (Oct-Feb) 2 4 6
Late season (Mar-May) 6 10 14
Total* 118 208 298
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Total Marketable Yield, Fronteras
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v' Combine the right rate with the right N source

Assessing nitrogen uptake and the impact of fertilizer amounts and sources on strawberry production
in California (Biscaro et al., 2022), in Agrosystems, Geosciences & Environment
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N Removal
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Recent changes for region 3

A-R = nitrogen application limits

Limit (Ib N/acre/year) | Compliance Date

500 (target)
400 (target)
300
200
150
100
50
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N Removal Coefficients for Vegetable Crops

# fields mean Minimum Maximum
commodity product pack type sampled | coefficient coefficient coefficient
Annual Artichoke Fresh Market Carton 19 0.00382 0.00307 0.00473
Arugula Bulk Bulk 15 0.00580 0.00477 0.00737
Beet Fresh Market Carton 15 0.00305 0.00227 0.00384
Broccolini Fresh Market Carton 15 0.00520 0.00410 0.00756
Brussels Sprouts Fresh Market RPC/Carton 20 0.00629 0.00503 0.00810
Cabbage. Green Bulk Bulk (not fc!) 16 0.00174 0.00102 0.00239
Cabbage. Green Bulk Bulk (fc) 15 0.00183 0.00113 0.00239
Cabbage. Green Fresh Market Carton 19 0.00216 0.00143 0.00293
Cabbage. Red Bulk Bulk (not fc) 0.00196 0.00153 0.00224
Cabbage, Red Bulk Bulk (fc) 15 0.00205 0.00126 0.00267
Cabbage. Red Fresh Market Carton 18 0.00199 0.00136 0.00274
Cauliflower Fresh Market Carton 28 0.00279 0.00213 0.00386
Celery Fresh Market Carton 10 0.00110 0.00048 0.00169
Celery Processing 5 0.00099 0.00061 0.00143
Chinese Celery Fresh Market Carton 15 0.00301 0.00143 0.00459
Cilantro Bulk Bulk 5 0.00673 0.00464 0.00885
Cilantro Fresh Market Carton 1 0.00616 0.00575 0.00656
Endive Fresh Market Carton 15 0.00274 0.00192 0.00377
Escarole Fresh Market Carton 15 0.00242 0.00175 0.00323
Fennel Fresh Market Carton 15 0.00202 0.00118 0.00259
Gai Choy Fresh Market Carton 15 0.00354 0.00262 0.00523
Jalapeno Fresh Market Carton 0
Kale, multi pick Planta RPC 1 0.00712 0.00681 0.00761
Kale, mult: pick Retail RPC 42 0.00544 0.00360 0.00730
Leek Bulk Bulk 12 0.00229 0.00131 0.00371
Leek Fresh Market Carton 3 0.00213 0.00158 0.00269
Butter Fresh Market Carton 20 0.00199 0.00142 0.00274
Green Leaf Fresh Market Carton 20 0.00207 0.00134 0.00300
Head Lettuce Bulk Bulk (fc) 20 0.00120 0.00088 0.00199
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Head Lettuce Fresh Market Naked (Liner) 21 0.00129 0.00095 0.00175
Red Leaf Fresh Market Carton 20 0.00224 0.00173 0.00320
Romaine Bulk (undefined) | Bulk 3 0.00144 0.00129 0.00155
Bulk Tops &
Romaine Tails Bulk & RPC 5 0.00152 0.00127 0.00204
Romaine Bulk Whole Bulk & RPC 12 0.00151 0.00130 0.00188
Romaine Bulk. All Bulk & RPC 20 0.00150 0.00127 0.00204
Romaine Fresh Market Naked (Liner) 20 0.00184 0.00132 0.00271
Romaine Hearts Carton 21 0.00188 0.00105 0.00252
Onion, Red Bulk Bulk 16 0.00126 0.00085 0.00245
Onion, Yellow Bulk Bulk 15 0.00164 0.00109 0.00235
Parsley, Curly Fresh Market Carton 3 0.00452 0.00315 0.00568
Parsley. Italian Fresh Market Carton 3 0.00444 0.00373 0.00534
Parsley. All Fresh Market Carton 6 0.00449 0.00315 0.00568
Edible Pod Pea Fresh Market RPC 15 0.00472 0.00405 0.00550
Pepper, Red Bell Fresh Market Carton 3 0.00194 0.00176 0.00229
Radicchio Bulk Bulk 2 0.00216 0.00200 0.00232
Radicchio Fresh Market Carton 13 0.00235 0.00181 0.00307
Radicchio All All 15 0.00233 0.00181 0.00307
Red Radish Bulk Bulk 15 0.00167 0.00112 0.00228
Red Radish Fresh Market Carton & RPC 15 0.00248 0.00209 0.00286
Rapini Fresh Market Carton 15 0.00605 0.00521 0.00731
Shallots Bulk Bulk 16 0.00251 0.00152 0.00363
Tong Ho Fresh Market Carton 15 0.00331 0.00182 0.00419
Yam Leaves Fresh Market Carton 15 0.00510 0.00352 0.00629
Bok Choy Fresh Market Carton 12 0.00179 0.00137 0.00214
Broccoli Fresh Market Carton 19 0.00466 0.00376 0.00626
Kale, baby Bulk Bulk 7 0.00694 0.00571 0.00879
Lettuce, baby green | Bulk Bulk 19 0.00333 0.00220 0.00478
Lettuce, baby red Bulk Bulk 21 0.00346 0.00239 0.00550
Mizuna Bulk Bulk 5 0.00546 0.00454 0.00666
Napa Cabbage Fresh Market Carton 12 0.00183 0.00138 0.00231
Spinach, baby Bulk Bulk 20 0.00484 0.00381 0.00731
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min %

max %

mean mean min max
%solids solids solids %N %N %N
16.40 12.11 21.75 237 1.79 3.39
943 6.98 12.15 6.22 457 7.09
11.06 6.16 13.99 2.79 2.14 420
11.16 9.05 14 45 467 3.26 5.78
13.97 12.96 16.25 451 3.37 5.50
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Berry Crops N Removal Coefficients

Strawberry Raspberry
Coefficient: 2.75 Coefficient: 3.11
Yield (tons/acre) x 2.75 = Ib N removed/acre Yield (tons/acre) x 3.11 = Ib N removed/acre
= /
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Example:

Typical celery N uptake of about 240 Ib/acre, and removal of 120 |b

N/acre (approximately 50% of the celery biomass remains in the field
after harvest).

 Three celery crops per year (hypothetical): the limit of applied N per
celery crop in 2027 will be about 220 Ib N/acre, where: applied N =

3*%220 =660, removed N = 120*3 = 360; 660-360 = 300 Ib N/acre/year

e Although that is a reasonable fertilizer amount when applied at the
right rate and the right time, many will struggle with it.

* Four years after that the allowable applied N will come down to 187
Ib/acre (560-360=200, which is the limit in 2031)

* Fiver years later (2036) it will go down to 170 Ib/acre
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Summary

v N uptake info helps with optimizing fertilization. N
removal data is required by law

v’ Less N in pre-plant, more later in the season

v Know your numbers: when and how much uptake
happens. Relate yield with removal

v Choose the N source wisely: nitrate leaches readily

v’ Consider applying most N fertilizer throughout the
season (fertigating)

v’ Optimize irrigation efficiency to minimize N losses
——__/
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Summary

v’ This information will be posted on the following

website as soon as data collection is completed:
https://ucanr.edu/sites/INM/NM/

v’ Consider using the SNQT
v’ Pay attention to the root depth

v’ Start reviewing your N fertilization plans today.
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Questions/comments?

asbicaro@ucanr.edu
(805)645-1465
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