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Handouts: diverseag.org (coming soon)

* Basics
« Sufficiency
* Definitions and Nutrient forms
* Product labels

. * Applying soil test recommendations
Advanced soil fertility ‘ £ 2 * Example tests
; g ) « Selecting products
* Calculating product amounts
* Tailoring to your area
* Weights vs volumes for measurement

Resiliency in Agriculture Session ‘ | * Compost and manure as amendments
USU Urban & Small Farms Conference .

February 21, 2024 @ 9:30 am S . : | betsasion ®
_ 3 - - % UeahStateUiniversity.

Melanie Stock and Grant Cardon
USU Small Farms Lab | Utah State University

1 2
Goal: A focused, optimized approach
* Much can be done once or twice or >
three times — that later exacerbate ' vy
issues and are expensive to correct.
Best to avoid on the front end.
. . .. * Much can be done that doesn’t hurt —
Basics: perspective on sufficiency, or actually help.
nutrient forms, and labels * It’s a balance between knowing our
soils and feeding a living system with
what is needed — and no more.
“An ounce of
prevention is
. worth a pound of -
“M“numvcmw. *® N\ cure.” Il:“u;::;uniwmm ®
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Plants need 14 mineral nutrients The mineral nutrients:
* The §9i| is a nutrient l?ank. Plants uptake Macronutrients (large quantities,
specific forms of nutrients. % in tissue):
« If one nutrient is deficient, plant productivity nitrogen sulfur
declines. Visual symptoms unreliable. phosphorus  magnesium
* If nutrient levels are above optimum, there is potassium calcium
NO plant benefit.
« Sustainability and productivity goal: sufficient - Micronutrients (small quantities,
not high - nutrients levels. ppm or ppb)
* Environmental contamination iron zinc manganese
* Unnecessary input cost reduces bottom line boron copper molybdenum (g
* Elevated salts cxension cobalt chlorine & txtonsion
UnahSeatsinverci. 36 i UnsStamtinvarsit. 96
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Element Plant Form Role in Plant
Nitrogen (N) NO; and NH,*  Part of proteins, chlorophyll, and nucleic acids ] e
i e ororer o~ Let’s cover some definitions
,PO, and Energy transfer and building proteins, coenzymes, nucleic acids, and
Phosphorus (P) 3 "
HPO, metabolic substrates.
Potassium (K) o Used in photosynthesis, carbohydrate translocation, protein synthesis, * Products intended to supply plant nutrients have 3 numbers: N-P-K, the
and more percent nitrogen, phosphorus (as P,0;), and potassium (as K,0).
Calcium (Ca) Ca?* Used in cell walls; role in structure/permeability of membranes « The product is a fertilizer when the three numbers add up to > 24.
Magnesium (Mg) Mg+ Used in chlorophyll, and is an enzyme activator « The product is an amendment when they add up to < 24.
Sulfur (S; Noxs Part of plant proteins -
) g Prant *» How much N is in a 10 |b bag of urea? 46% = 0.46 x 10 |bs = 4.6 |bs N/bag.
Boron (B) Several! Helps move sugars and metabolize carbohydrates k=1
Chlorine (CI) cr Involved with oxygen production in photosynthesis
Copper (Cu) Cu?* Catalyst for respiration, and used in enzymes S VEB Stane % E
® IORGANIC 4
Iron (Fe) Fe?*and Fe? Helps make chlorophyll and in enzymes for electron transfer By b C‘“;i;“M U Jj:l:“
g Y % reg o ElG0S
Manganese (Mn) Mn2* Controls oxidation/reduction systems and photosynthesis > Sy ’ ! —
] 1
o 1 2 -
Molybdenum (Mo) HMOOL and Involved in nitrogen fixation and transforming nitrate to ammonium ﬁg
MoO,’ [ s s
Nickel (Ni) Ni2* Necessary for germination and the function of urease S “ f,",:l";:;u"wmw ®
Zinc (Zn) Zn2* Helps regulate metabolic activity -

7 8

Looking at the fine print — more definitions Here’s our last definition: organic

* “Available” or “soluble” nutrients are available right away — we usually do 1. Organic matter — the remains of decomposed plants/animals in soil.
a split application of N with these (pre-plant and midway).

* “Insoluble”, “organically-bound nutrients”, or “slow release” are NOT
available right away. They break down/decompose (mineralize) first.

Pluses and minuses - important considerations.

2. Certified Organic — USDA program ensures product meets certain
farming practice standards e.g. seed source, fertilizer, pesticides,
etc. Official labels.

3. Organic (chemistry) — any compound with carbon in it, typically
from something that was once alive. For example, the nitrogen
inside a decomposing clover plant is considered “organically

bound”. =
USDA " - il
@ OMRI| ™ #(*

Total Nitrogen (N).
0.50% Ammoniacal Nitrog
3.75% Other Water Soluble Nitrogen
0.75% Water Insoluble Nitrogen*

Available Phosphate.

Soluble Potash......

Avallable Phosphate (7,0
Soluble Potash (K
Gldium (Ga)..

% Water Insoluble Nitrogen*
+12.03 Slow Release Nitrogen from Feather Meal

71&\
For OrganicUse \ UnsStamtinvarsit. 96
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Importance of soil testing, reiterated

* Soil is a black box. Testing informs what is needed to avoid deficiency
and excessive levels —and save money.
* Optimize yield by knowing what crops need on the front end
* Using visual symptoms alone = often too late and misdiagnosis common
* Environmental sustainability

. R * Companies invest in marketing and packaging. Plants need specific
Translati ng soil test nutrients in specific forms. The rest is advertising.

recommendations into action + USU and BYU offer soil testing.
* Routine often sufficient: Salinity, pH, P, K, texture.
* High pH — check micronutrients.

« Urban risks — consider trace elements. x

UtahStatelUniversity. * UtahStatelniversity. *
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Check out these fact sheets: in-depth info!

* Soil sampling strategies, test selection, interpreting the report

* Examples and workbook

LT e e

e e

Soils
o -r"‘f‘av e o

Urban Garden Soils: Testing and Management

Aheioese Stock, Tiffory Mocghan, ond Poul Grassl

Agriculture
Pahste | Siension
Way 2005 AGISOISZ008-01pr
Understanding Your Soil Test Report
Coon . Cars USL. o S Sy

Extension

PR
mansarainivrsry. 96

o e o
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Example soil tests — “the Utah Special”

Crop Type Ideal pH' _ Salinity
. . . Apple 5565 e
* Loam —ideal texture, mix of sand silt and clay. |artchoe 6570 61
Biackberry 5570 15
: com 5575 e
* pH —common in Utah. gy iy
.. Beet 40
* Salinity — watch compost/manure use, water. | s 1
Soil Test Results Interpretations Guidelines Cucumber 25
) | | Garlic 39
Grape 15
] e | | i el i
0 ot onion e
) ’ ! i vea sa
oSim)| - " L] 4 Peach 17
-P gy 180 Very High 0 Ibs P205/1000 sq ft Pepper 15
resee—— T T _ Plus 26
Soil Test Resulls Interpretations  Recommendalions Potato 17
Narate-Nirogen - N| i Spinach 20
Strawberry 10
ool 8 Sunflower 48
| Normal Tomato 25
T - Vv 2ucchin 19
Prosptonn P mghn e vyt | omepeosioessen etonion
Powsin Kot o1 Hon 4108 K20/1000sa Ueshstanversite. 96
[y - 01ms 10008
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Example soil tests: P and K

* Nutrients — High to Very High (aka excessive).
* No crop benefit. Applications NOT recommended.

Soil tests one step further

* Low nitrogen — most annual crop systems need added N in most years.
* 1st question — what amendment to use?

Sol Test Resuts Interpretations | Guidslines * 2nd question — how does 1-2 lbs N/1000 sq ft translate into a fertilizer
ol e | - amount? NITROGEN (N)
- Test
= z’; | ... . PHOSPHORUS (P-0:) POTASSIUM (K.0) c:: egory Test  Fertilizer
| e = EEE et Soil Test Results Interpretations | Recommendations ] o
L. 4 SEaFIONR R Result Recommendation  Result Recommendation T i T il
mghg o - 0168 K20/1000 5g |
- =Ty Veylow 010  AddO3IbsP:0s 070  Add04lbsK:O Jexing Ll Veylow SRISteled
| I pH 76 | Noma pe—
W Low 10-25 .2 Ibs N
Soil Test Resulls Interprelations | Recommendations || "™ gD e oz tenoag | 70s 2ol Had 02 [ek0 Salinity - ECo 4Sim 090 | Normal i ol
i Adequate  21-30  NONE 126300  NONE Phosphorus - P mglkg ‘ 132 | Very High 01bs P2OS/1000 5 ft Adequate 325 NONE
Texture. St Loam i = T
- = o igh el e o NONE | Potassium -k mgikg | an | Adequsie | 03K20/1000 591 Higk o
Seinty - ECa asm 3m [ Veorron | Mirato-Hitrogen - B mgkg 14 1.2 s Ni1000 3q &
o ok 3 y Wi | 0®sP2051000 591 Extension Extonsion
[, - X o n Hagts 0 108 K20/1000 sa UtahStatelUniversity. * UtahStatelniversity. *
obaniomar |
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General N needs by crop

* Vegetable (Ibs N/1000 sq ft)
* Low intensity (pea, bean). 1to 2 Ib N
* Medium intensity (most). 2to 4 Ib N Utah Vegetable Production &
« High intensity (corn, potato, onion). 4 to 6 b Guide
* Cut flowers (Ibs N/1000 sq ft)
* Low intensity (bulbs, lower-water users). 1 to
1.5I1bN.

* Medium intensity (most — snap, stock, lisi,
ranunc, delphinium...). 2 1b N
« High intensity (dahlia). >2.5 Ib N

* Fruit (Ibs N/tree) :
* 0.01t00.04 Ibs N, per year of age with = ool -
annual limit of 0.3 |bs N per tree. jroshiop! e e

« Vegetative growth an indicator for N.  fibecns s
oo oot Ntla
oot foonii

[r— [ Wi Mg
(LS N/I00sa b [LTSmNI000m ) (20% /10005 ]

i

Adaptedfrom:

I Supplement 6, -85-1

Q1: only N needed = use an N-only product.

* Product contains N (1st number on the
product label): N-P,05-K,0
* Preference for the second and third
numbers to be 0
* At least substantially less than % N.
* Avoid “balanced” and “all purpose” fertilizers if
P and K are not needed.
* Two examples, one conventional and one
organic:
* Urea, 46-0-0
* Blood meal, 12-0-0

Extonsian
UrohScarivorsity, 98
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Q2: How much to add? Depends on the
product.
« If the soil test says | need 2 Ibs N/1000 square feet.

* How much urea, 46-0-0, fertilizer is that?
Answer: ~4 Ibs of 46-0-0/1000 sq ft.

* How much 12-0-0 amendment is needed if | used this instead of urea?
Answer: ~17 Ibs of 12-0-0 (more because it is less concentrated)

Ibs of nutrient
recommended
by soil test

Ibs of product
(to add to 1000 sq ft)

Sawasion
DnanstatoLnversiy. 98

What if my space is not 1000 sq ft?

« Divide amount by 1000 sq ft and multiply by your area (in sq ft) to
tailor to your space. Let’s pretend | have three beds, each 4 ft x 50 ft.
* My area per bed is: 4 ft x 50 ft = 200 sq ft.
* 4 |bs of urea /1000 sq ft. x 200 sq ft = 0.8 Ibs urea per bed.
* 17 Ibs of bloodmeal / 1000 sq ft. x 200 sq ft = 3.4 Ibs bloodmeal per bed.
« My area across all 3 beds is: 3 beds x 200 sq ft/bed = 600 sq ft.
* 0.8 Ibs per bed x 3 beds = 2.4 Ibs urea across the 3 beds. OR

* 4 |bs of product / 1000 sq ft. x 600 sq ft = 2.4 Ibs across the three beds.
- W T

atucsion
[ressiym—
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Worksheet for small spaces (beds)

Must | work in weights, not volume?

* No, but scales make it pretty easy.

Soi Test Rosuts

g QR 1 ’

g AT s

2| romsores: From fertilzer: r’f L@ £ o %)
Ibs of nutrient == #onbag s 3 )

:'j divided by 100 rf* ey v v

et el e~

Urban Garden Soils: Testing and Management

o S, iy Mosgnss oo Pl Grss

Converting between fertilizer weights and volumes
't have a scale? Convert

Material Woight (1b)  Volume? (pt) [ Ak wolght to volume.

Dedicate a kitchen (small space) or
bathroom (large space) scale for

Example:

X 0151 = 3.75bs ot

fertilizer
fg Ibs - %5100 X #1000 Ibs
3 of fortilizer to add
EH
Extonsion
hepey/dig usu.ed ion_curall/2116/ DnahSeatobniversi. 96

Most mixed fertizers
(10-6-4, 10-10-20, 20-10-10, etc ).

Ammonium sultate (21-0-0), 1

Muriate of potash (0-0-60),

Superphosphates (0-20-0 and 0-46-0)

You can estmate the amount of
tectiizer noeded based on the
volume using this easy conversion
ehart. For example, Suppose the

Activated sewage sludge,
Pracessed manure, 1
Urea (45-0-0),

Ammonium nitrate (33-0-0)

1 gint = 2 e = 32 level tab

{To convert, multiply pints by

recommandation cals for 3 b of
ammoniym ritrate {33-0-0). From
tha tabia we find that 1 Ib.ol
‘ammonium nitrate equals 1.33 pt,
5031 (weight) = 1.33 X3 = 4 pints.
{volume).

tilizers.

archase smaller
uct. Approximate
1e bag was used.

art to volume

, but a little more
ansity is needed,
luct.

Extonsian
UrohScasaiiivorsity. 38
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Compost and manure addition - specs.
Compost N P,0s KO pH  Salinity R
Type  |-——— e l[asm] | * May use these to hit P need, then
Beef 1 09 13 85 4 supplement N. Watch salinity!
o 14 58 28 82 16 .
H 10 07 15 85 3 * Composts — soluble and insoluble
g Lo 09 19 84 S nutrients.
E ? ? 23 gg 22 2 * Generally in Year 1: ~5-10% of N
£ .
s 10 L1 13 8.0 3 released, 75% P, and most K
33EsNgY 82 1 _
Biosolids |18 15 02 | 69 5 * Manure — has soluble and
5| Commercial |13 0.9 1.0 g 5 insoluble nutrients
2 i
& | Municipal g * Year 1: ~75% of N, P, K available.
= Weeks to months.

Plant-Based

* Years 2 & 3: ~10% of nutrients
available -
UtahStatelUniversity. *

Worksheet and calculator

MANURE APPL eer
1) Garden/field Information Examae Your Garden:
| Sire of garden or field in square feet (length x width) 500 ¢ [ ]
2) Sail Test Information
Soil Nitrogen rocommendation (15/10005q. f1: T T Sttt Mo Compoet pocwtion
0 ian (1b/ hE 2 1000 1b/1000 f* b, o e e

‘Sail Potassium recommendation (1b/1000 sq. ft): 1 /1000 I/1000 ft*
Divide Soil PO by 1000 anozt] 1 r.ovft I Pi0u/ft!
3) Manure Test information or Estimate from Table 1
Manure Hitrogen content (%N): 2 %N KT
Manure Phosphorus content (P,0): 27 %po %0:0
Manure Potassium content (¥K:0): 14 %K0 %O

16204 15704/
Divide Manure 9,0; by 100 o2z oo b
Man, A

% ) b

T L .

16 monure 1b manurg
Step 2: Multiply dark blue box by garden size (graybox) 370 toedd  __ toadd Extension P

UtahStateUn iversity.
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Timing nutrient applications

* Best not to apply in fall — winter losses.

* All at once in spring vs. split applications in growing season: depends
on fertilizer, crop, soil, and weather conditions.

* Soluble nutrients are available right away and last weeks to months

« Consider split applications (early and mid-season)

« Example: urea (46-0-0) — available right away, but should be mixed in and has
burn potential if overapplied. Fish Emulsion (5-1-1) is also available right
away, less likely to burn.

* Insoluble nutrients take several weeks to years to be available. Slow
flow vs. crop demand timing.

Sawasion
DnanstatoLnversiy. 98

Summary

* Let a soil test guide nutrient applications.
* Do not add nutrients that are not needed. Excess
y SHOW nutrients do not help crops and are an

ME THE environmental contaminant.

. * Watch salinity too!
Analysis « For small spaces, soil test recs are in pounds of

Report!! nutrient per 1000 sq ft.
y/ 3 * Select a product based on its guaranteed analysis.
« Convert Ibs of nutrient to product based on the
guaranteed analysis.
* Measure your area and convert from |bs/1000 sq ft
to your space.
* We can estimate volume, instead of using weight.
« Careful on and credit compost and manure.

[ressiym—

&

25

Thank you!
Add questions to the Q&A and answer poll.

Extonsion
DnahSeatobniversi. 96
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