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Definition

e The ability of a soil to support plant
growth through the provision of

— Water
— Nutrients (16)
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Mn, Mo, Zn, Cl,

— And a growth medium
e Good environment, pH



What Nutrients Do Plants
Require?
e Macro-nutrients - N, P, K, Ca, Mg, S

— Needed in greatest quantities
— N, P, K most likely to show economic responses
e Micro-nutrients - B, Fe, Cu, Mn, Mo, Zn, Cl,

— Unlikely to show economic responses unless
severely deficient

e Soil pH — not a nutrient, but regulates the
availability of nutrients to plants



(1) Major nutrients

Nitrogen (N)
Phosphorus (P)

Potassium (K)




Other Nutrients

Often sold as "micro-blends” or foliar
sprays

Expensive....some blends costs as
much as $100 per acre or more

Almost all research shows little
economic response

Boron may be an exception for
pastures that include alfalfa



Other Nutrients
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pH & Nutrient Availability
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Additional Tips

e Lime before you fertilize
pH N P K
5.0 53% 34% 52%
6.0 89% 529% 100%
7.0 100% 100% 100%



Non Mineral Nutrients

Carbon (C)
Hydrogen (H)
Oxygen (O)




Most Limiting Nutrient

e If any of the 16 essential elements
are lacking, that will be the
nutrient that would act as the
limiting factor, thus reducing the
value of other fertilizer nutrients.
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FIGURE 1.8 An illustration of the law of the minimum. The level of water in each
barrel above represents the level of crop production. (a) Nitrogen is represented as
being the factor that is most limiting. Even though the other elements are present in
more adequate amounts, crop production can be no higher than that allowed by the
nitrogen. (b) When nitrogen is added, the level of crop production is raised until it is
controlled by the next most limiting factor, in this case potassium.

Yield increases until the minimum factor becomes the factor
limiting growth



Determining Plant Needs

GROW NOTES

SOIL TESTING

e Determine nutrients in crops
e Replace the nutrients removed from soil



Nutrient Content of Crops

Crop N PO KO

————— Ib / acre ---

Corn (150 bu/ac) 135 53 38
Wheat (50 bu/ac) 65 32 25
Alfalfa (6 ton/ac) 270 90 270

Cool-season grass (3 ton/ac) 150 40 145
Cow-calf pair 10 / 7




Nutrient Removal Vegetables Ib/ac)

Crop

Potato
Cabbage
Carrot
Cauliflower
Cucumber
Okra

Onion & Garlic

Pumpkin
Radish
Spinach
Tomato

Yield
(tons
V£-10))

18
31
13
22
18
9
16

22
9
11
22

N

156
330
112
223
63
54
107

30
107
107
125

PZOS

/1
/6
49
89
45
22
45

63
54
40
58

K50 MgO
277 36
429 54
179 27
313 27
107 54
80 31
143 13
143 36
107 27
179 31
170 32

S

RS
/1
NA
NA
NA
9
18

NA
NA
NA
27



Example: Pasture Fertility

o Fertilizer requirements for pastures are
different than for cropping systems or
even hay production

— More than 90% of phosphorus (P) and
potassium (K) are returned to the soil

— About %2 of the nitrogen applied to pasture
IS returned...about 72 lost



Nitrogen



Nitrogen Essential for:

Utilization of Nutrient

sunlight uptake

o : : Energy



NElE

Nitrogen
Phosphorus
Potassium

Calcium
Magnesium
Sulfur

Iron

Copper
Manganese
Zinc

Boron
Molybdenum
Chlorine

Chemical
symbol

A U0 Z

Ca

Fe

Cu
Mn
Zn

Mo
Cl

Relative

% In plant

to N

(0[0)
§)
AS

12.5
0.2

0.01
0.1
0.03
0.2
0.0001
0.3

Function in plant

Proteins, amino acids
Nucleic acids, ATP
Catalyst, ion transport

Cell wall component
Part of chlorophyll
Amino acids
Chlorophyll synthesis

Component of enzymes
Activates enzymes
Activates enzymes

Cell wall component
Involved in N fixation
Photosynthesis reactions




Nitrogen Deficiency
Symptoms Include...

® Slow growth; stunted plants
® | ess tillering of grasses

® Stunted and yellow leaves

® Mostly lower leaves affected



Sources of Nitrogen

® Organic N - part of soil organic matter,
unavailable to growing plants

® Inorganic N - readily available to plants
—Ammonium N — NH,*often *fixed’ by clays,
slowly available to plants

—Ammonium and nitrate ions NO;" (soluble),
the N which plants use



OM Classification from soil
testing

e Low - OM less than 3.1%

e Medium - OM 3.1-4.5%

e High - OM 4.6%—-19%b.

e Organic soils have OM > 19%

e 19 OM = ~20 Ib/ac N released per
year



Nitrogen Fertilizers

Ammonium nitrate 34
Ammonium sulfate 21
Calcium nitrate 15
Diammonium phosphate (DAP) 18
Potassium nitrate 13
Sulfur-coated urea 39

Urea 45



N-fixing bacteria
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Most uptake from the soil is in the form of nitrate



Annual Nitrogen Fixation
by Various Legume Crops
Symbiotic

Alfalfa 195
White clover 105
Soybeans 100
Cowpeas 90
Peanuts 40

Fall cover crops help retain nitrogen in the soil



dairy solids

yard trimmings compost
rabbit manure compost
school compost

anaerobic ally digested dairy solids

dairy solids compost
yard trimmings

rabbit manure

broiler litter

broiler litter "compost”
bagged broiler litter
canola meal

feather meal

pelleted fish by-product
Acadian Seaweed
Wilbur Ellis kelp meal

Organic Fertilizers

Concentrate's alfalfa meal
Wilbur Ellis Ground fish bone
Bio-Gro 7-7-2

Concentrate's soybean meal
Wilbur Ellis meat & bone meal
Wilbur Ellis bone meal

Bio-gro 8-5-3

Nature's Intent 9-3-4

Wilbur Ellis fish meal

X-Cel corn gluten meal

Pacific Calcium gran feather meal
Mermaid's Organic Fish Powder
Wilbur Ellis feather meal
Wilbur Ellis blood meal

Peruvian seabird guano



Total % N
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SIU“ oA T Sarvica T from Table 1 from Table 1
UNCOMPOSTED MATERIALS
Alfalfa meal (2.5-0.5-2) 25 92 11 26 0.5 2.0
Bat guano—high N (10-3-1) 10.0 90 0 7 3.0 L0 0.0
Bat guano—tagh P (0-15-1) 0.0 89 0 0 150 L0
Blood meal (12.5-1.5-0.6) 125 9] 60 75 1.5 0.6
Bone meal (3-20-0.5) 30 95 17 32 200 05
Chicken marre—dried (3.5-2-2) 35 85 32 47 2.0 2.0 70 1.0 035
Corn ghiten meal (9-0-0) 9.0 o fil 75 0.0 0.0
Cottonseed meal (6-0.4-15) fi.0 o il 75 0.4 L5
Feather meal (12-0-0) 12.0 03 60 74 0.0 0.0
Feather meal {granulated) (13-0-0) 13.0 97 il 75 0.0 0.0
Fertibar [15% B} 0.0 0 0 0 15.0
Fish meal (10-6-2) 10.0 92 0 7 .0 20
Greensand (0-0-3) 0.0 o7 0 0 0.0 3.0 0.0 0.0
Kelp meal (1.2-0.2-2.5) 1.2 83 0 5 02 | 25
Meat and bone meal (7-8-0) 70 93 il 75 8.0 0.0
Nature's Intent (9-3-4) 9.0 97 il 75 3.0 4.0 3.0 1.0
Mutri-Rich (4-3-3) 40 9] 36 51 3.0 3.0
Petfect Blend (4-4-4) 40 a0 37 52 4.0 40 70 0.7 30 0.0 0.1 0.1 0.1 0.5
Ferfect Blend (7-2-2) 710 a0 il 75 2.0 2.0 70 15 L5 0.0 0.1 0.1 01 0.5
Soft rock phosphate (0-2-0) 0.0 99 0 0 20 0.0
Solubor (20.5% B) 0.0 0 0 0 205
Soy meal (6.5-1.5-2.4) 6.5 a0 0 7 1.5 24 3.0
Sulfate of potash (0-0-50) 0.0 99 0 0 0.0 500 0.0 170
Sulfate of potash magnesia (0-0-22) 0.0 99 0 0 0.0 220 108 22.0
Sup-R-Creen (3-2-2) 30 e 1 47 20 | 20
Zinc—Creen Cypress (76 Zn) 0.0 I I I 14 70
COMPOSTED MATERIALS
Cotmposted datry mamre (1.5-0 5-0.5) 15 fl § 10 05 | 05 | 18
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Revisions

Events User Guide: Organic Fertilizer Calculator
Newsletter
Beginning Farmers Download Commercial Calculator (per acre calculations)
Livestock Download Small Farm/Garden Calculator (square foot
Pastures calculations)

Crops
Soils
Marketing

Organic Fertilizer Orcanic Fermitizer Carcurator Quick User’s Guipe

Calculator
Oregon Small Farms http://smallfarms.oregonstate.edu/organic-fertilizercalculator

Technical Reports
Admin

View Pages

1
Fertilizer analysis worksheel

Enter the fertilizer analysis and percent dry

matter for your materials. Be sure to use the

compost section for mature composts.,

Create content

My account

Log out

2
Nutrients provided worksheet
Determine your nutrient requirements and
enter them in the tofal needed row.



OSU organic calculator

e Go to the calculator



../Small%20Farms/Organic%20calculator/Commercial%20Calculator/Fertilizer_Calculator_v_3.xls

Nitrogen Movement with Soll
Water Varies with Soil Type

O,;-N movement |

sandy soll

Groundwater



Relative Movement
of N, P, K in the Soll




ppmx2 = Ib/ac

Table 6. Relative levels of Bray and Olsen soll test phosphorus

Relative level Bray-P1 Olsen-P
Soll test P
PPM PPM
oW 0-5 0-3
medium 6-10 4-7
nigh 11-295 8-18
very high over 25 over 18




¢ Photosynthesis and respiration
¢ Energy storage and transfer

¢ Cell division and enlargement

e Early root formation and growth
¢ Vital to seed formation

¢ Transfer of hereditary traits



Relative Movement
of N, P, K in the Soll
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Table 7. Relative levels of soll test potassium

Relative level Soll test K

PPM

low 0-50

medium 51-100
high 101 -150
very high over 150




¢ Taken up by the plant as K+

® Does not form organic compounds in
the plant

¢ Is vital to photosynthesis and protein
synthesis

e Is associated with other metabolic
functions



Potassium

e Increase water use efficiency and
reduces drought stress

e Increases plant’s resistance to pests
and diseases

e It reduces lodging
e Increases size and quality of fruits
e Increases winter hardiness
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e Soil aeration
e K fixation

e Less Cation
Exchange Capacity
(CEC)

e Compaction

Soil test K

Soil temperature
Soil moisture
Cold weather



Common Potassium Fertilizer

Sources
Percent of Nutrient
Material K,O Mg
KCI 60-62 — - - 45-47
K,SO, 50 - 18 = -
K,SO,- 2MgSO, 22 11 22 - -

KNO, 44 = - 13 -






Secondary Nutrients

Nutrient Adequate levels In
soil (ppm)

Calcium 2000-2500

Magnesium 250

Sulfur 5




e » Calcium, an-esgential part: of plant-cell-wall- structure.,:
provides-for-normal-transportand-retention: of other-
elements ag-well ag strength: 1n-the-plant.-It- 18- algo-thought:
to-counteract-the effect ot-alkali- galts-and orgamic-acids:
within-a-plant.®-q

s - Sources of calcium-are-dolojmitic-lime, gypsum,-and:
superphosphate.-©

o » Magnesium-i1g-part-of the - chlorophyll-in-all green plants- and:
esgential for-photosynthesis. It-also-helpsg-activate- many-
plant-enzymes needed-for- growth. -

o » Sotl'mineralg, organic:material, fertilizers, and- dolomitic:
limestone-are gources: of magnesium- for-plants.-©



o » Egsential plant food forproduction-of protem. i

o » Promoteg-activity and development-of enzymes and
vitamins.

o » Helpg mchlorophyll-tormation. -

o » Improvegroot growth and-seed-production.

o + Helpg-with vigorous-plant growth: and-resistance-to-cold.-q

o » Sulfur-may-be-supplied-to-the-soil from-ramwater. It-15-also-
added m-gome-fertilizers as-an impurity, especially-the
lower grade-fertilizers. The use-of gypsum-also mcreages:
soil-sultur-levelg.*o




Micronutrients

Nutrient Adequate levels in
soil (ppm)

Boron 1.2

Chlorine 10

Copper 0.9-2

Iron 11-16

Manganese 9-12

Molybdenum 0.11-0.2

Zinc 1-3




e + Helps m-the uge:of nutrients and regulates- other- nutrients. -
o » Andsproduction ot sugar-and-carbohydrates. =

e » Eszzential-for-zseed and - trmt-development.

e » Sources of boron are organicmatter-and-borax-©

e - Important-for-reproductive growth.
e » Aids mroot-metabolism: and-helps-in-the-utilization: of:
proteins. o

o » Ajds-plant-metabolizm.” |
s -+ Chloride-1g-tound i the =01l



e + Ezzential-for-formation ot chlorophyll. -4
e » Sowrces of iron-are-the-soi1l, wron-sulfate,-iron-chelate ~-=

s + Functions-with-enzyme systems- mrvolved im-breakdown ot ¢
carbohydrates,-and-nitro gen-metabolizm. -
e »+ So1l1s-asowrce-of manganese. =

» + Helpz-in-the uze of nitrogen- ¥
e » Soil1z-a gzowrce ot molybdenum. ==

Eszzential-for-the-transformation of carbohydrates. -
Regulates consumption ot sugars. v

Part - of-the enzyvme systems-which-regulate-plant- growth.=-q
Sowrces-of zinc-are-=zo1l,-zinc-oxide., - zinc-sultate .- zinc-
chelate.-q|

2
-L-I.-I.-I.




END

http://extension.oregonstate.edu/lincoln/agforestry/documents/SoilFertility-2.pdf



