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New Technologies for Avocado Production
Evaluation of rootstocks for salinity tolerance

Soil inoculation with PGPR

(plant growth promoting rhizobacteria)
Control of phytophthora root rot

Production of plant growth hormones
Suppression of stress ethylene
Improved water use efficiency
Improved salinity tolerance
Online Decision Support Tools
Irrigation and Fertilizer Management
Neural network based disease and yield forecasting models
Use of charcoal (biochar) amendments
Improved CEC, pH, bulk density, soil structure
Improved water holding, aeration, root growth
Increased microbial activity
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California Avocado Association 1933 Yearbook 18: 39-49

Fertilizing Avocado Groves

(With especial reference to the use of and the supplementing of manure)

L. D. Batchelor
University of California, Citrus Experiment Station

California Avocado Society 1952 Yearbook 37: 201-209

NUTRIENT COMPOSITION AND SEASONAL LOSSES OF AVOCADO
TREES

S. H. Cameron, R. T. Mueller, and A. Wallace

http://www.avocadosource.com/
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Eutrophication of water by
nitrogen and phosphorus runoff:




Healthy RoOOtS: The Key to

Use of Organic
Amendments

» Mulch

e Composts

Irrigation Management
 Chloride & salts
 Leaching

Disease control
» Phytophthora
* Root Rot
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Law of the Minimum - Liebig’'s Law

Justus von Liebig, generally credited as
the "father of the fertilizer industry”,
formulated the law of the minimum: if one
crop nutrient is missing or deficient, plant
growth will be poor, even if the other
elements are abundant.

Liebig likens the potential of a crop to a
barrel with staves of unequal length. The
capacity of this barrel is limited by the
length of the shortest stave (in this case,
phosphorus) and can only be increased by
lengthening that stave. When that stave is
lengthened, another one becomes the

= limiting factor. _,,/'

http://www.avocadosource.com/
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The Essential Elements

 Primary Elements
Required for Growth

— Carbon, Hydrogen
and Oxygen

e Supplied from
carbon dioxide
and water,

essential for
photosynthesis

— Nitrogen
— Phosphorous
— Potassium

Units

Range

% N

22-26

% P

0.08 - 0.25

% K

0.75-2.0

% S

0.2-0.6

% Ca

1.0-3.0

% Mg

0.25-0.8

ppm £n

40 - 80

ppm Cu

5.0-15

% Na

less than 0.25

% Cl

less than 0.25

ppm Fe

50 - 200

ppm B

40 - 60

ppm Mn

30 - 500
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Functions of Essential Elements

e Nitrogen (N)

— Nitrogen is utilized by plants to make
amino acids, which in turn form proteins,
found in protoplasm of all living cells.
Also, N is required for chlorophyll,

nucleic acids and enzymes
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Functions of Essential Elements

NH,

N7 N
< I
— Phosphorus is used to form nucleic ¢ ¢ ¢ Sy
acids (RNA and DNA), itis used in = & & = 4 °
storage and transfer of energy

(ATP and ADP)

— P fertilizer stimulates early growth and root formation,
used to drive nutrient uptake, cell division, metabolism

Phosphorus (P)

OH OH

— Generally sufficient in most California solls. Least
response by plants in summer with extensive root
systems (tree crops). Mainly taken up by mycorrhizae.
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Functions of Essential Elements

o . .. H,0 . .HQ

Potassium (K)

Potassium is required by plants for translocation of sugars,
starch formation, opening and closing of guard cells around
stomata (needed for efficient water use)

Increases plant resistance to disease
Increases size and quality of fruit
Increases winter hardiness
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Functions of Essential Elements

e Calcium

— Essential part of cell walls and membranes, must be
present for formation of new cells

— Has been shown to make avocado root tips less leaky,
therefore less attractive to Phytophthora zoospores
« Deficiencies:

Poor root development

Leaf necrosis & curling,

Blossom end rot,

Bitter pit, fruit cracking,

i et pactin ey

Poor frUit Storage, and nid:l&larnella[ f'—:"i:h-—“‘ S
E-2 A S0
water soaking -
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Nitrogen Deficiency

Slow growth, stunting,
reduced yields

Yellow-green color to leaves
(a general yellowing)

More pronounced in older
leaves since N is a mobile
element that will move to
younger leaves

Don’t confuse with root rot
and gopher damage
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While avocado
requires fertilization,
It is difficult to
show a fertilizer
response for
any nutrient!

percentage

percentage

1.086-0.0063yld 1.326+0.012"yld
r* = 0.7578 p = 0.005 r* = 0.5635 p = 0.032
0 1 2 3 4 5 6 7 4 5 6 71 8

Table 2. Range of leaf mineral values (average plus or minus one standard deviation) of ‘Hass’ avocado
trees with different yields taken from |eaf tests in the same year as the harvest.

Yield class (t/ha)

Element

0-5

5-10

10-15

15-20

20-25

25-30

>30

N%

P%

K%
Ca%
Mg%
S%

Fe ppm
Mn ppm
Zn ppm
B ppm

2.5-2.6
0.15-0.16
1.0-1.1
1.3-14
0.34-0.38
0.24-0.27
48-69
146-192
33-39
29-33

24-26
0.14-0.16
1.0-1.1
1.3-15
0.35-0.41
0.24-0.27
50-65
140-237
31-43
25-35

24-2.7
0.14-0.16
1.0-1.1
14-186
0.38-0.43
0.26-0.29
54-68
117-234
35-48
30-39

24-2.7
0.14-0.16
1.0-1.1
1.3-1.7
0.38-0.44
0.25-0.28
51-57
127-196
35-43
26-42

24-2.6
0.13-0.16
0.9-1.2
1.2-1.8
0.35-0.44
0.22-0.31
44-99
124-233
35-68
21-44

2.4-27
0.15-0.18
0.8-1.1
1.6-1.7
0.41-0.48
0.25-0.28
52-71
120-192
37-53
28-39

2.2-2.8
0.13-0.16
0.9-1.1
1.1-1.7
0.30-0.48
0.21-0.29
54-74
73-186
34-53
29-48

Dixon et al.




J3ESENG. SEMINAR SERIES

&> avocavosourcecom /' siewe

Search  Tools | <SELECT PAGE>

Total Fruit Nutrient Removal Calculator for Hass
Avocado in California

Calculate the amount of nutrients that are removed when you harvest your crop. Enter
your production below. No commas or periods please!

Production 6000 Ibs. | &
Volume: ' :

: 0.0096 oz.

i !. . . ' i . . 0zZ.
Nitro 16.827 |b 0.1728

Phosphorus: .3588 Ib. ' 10.0384 oz.
P;05: 14.5617 Ib. ' 10,0672 oz.
Potassium: 40.2906 Ib. ' '0.0096 oz.
K,0: 48.7516 Ib. ' Lead: 0.1248 oz.
Iron: 1.1232 oz. ' Lithium: 0.1536 oz.
0.2112 0z. ' Mercury: 0 oz.
Zinc: 3.7056 oz. ' Nickel: 0.3456 oz.
Copper: '1.3824 oz. ' Selenium: 0.048 oz.
'9.5328 oz. ' Silicon: 2.2752 oz.
'3.3516 |h. ' Silver: 0.0096 oz.
'6.7608 Ib. ' Strontium: 0.4224 oz.
© 6.1728 Ib. ' Tin: 0.0864 oz.
© 12.1866 Ib. ' Titanium: 0 oz.
. 0oz. ' Vanadium: . 0oz

'2.2464 oz. ' Chloride: 6.7314 Ib.

http://www.avocadosource.com/ |
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Nitrogen Cycle

N : Organic  NH+
Atmospheric Inorganic Additions Ammonia
Nitrogen ‘?E?_t'itl!on? (Compost,
ertilizer ertilizar. etc.) | A
4 | ?

| Organic
\

B | Nitrogen |
\

~ ‘
~ NH,+
— i
Ammonium

( Denitrification )
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|
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Nutrient Availability and Uptake

 Most of N is taken up as nitrate (NO3-)
« Some may be taken up as ammonium
(NH4+)

 Nitrate is highly mobile in soil and moves to
the roots quickly (and is leached out
readily)

« Ammonium binds to soll particles and is
converted to nitrate by bacteria
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Nutrient Availability and Uptake

Nitrification process

Ammonium to nitrate takes 1-2 weeks at 75F
Ammonium to nitrate takes 12 weeks or more at 50F
Ammonium to nitrate is optimum at pH between 5.5 & 7.8

Under anaerobic conditions, nitrate is lost from the soil as
nitrous oxide, nitric oxide and N, gases
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Practical Considerations: Know Your Solil -
Nutrients are easily leached from sandy soils

A SCHEMATIC LOOK AT CATION EXCHANGE
CEC 25 CECS5

MORE CLAY, MORE POSITIONS LOW CLAY CONTENT,
TO HOLD CATIONS FEWER POSITIONS TO HOLD CATIONS

s Common CEC Range

SOME PRACTICAL APPLICATIONS
Soils with CEC 11-50 Range Soils with CEC 1-10 Range

= High clay content * High sand content
* Mare lime required to correct a given pH * Nitrogen and potassium leaching more likely
* Greater capacily to hold nutrients in a given * |ess lime required to correct a given pH
soil depth * Physical ramifications of a soil with a high
* Physical ramifications of a soil with a high sand content
clay content * Low water-holding capacity
» High water-holding capacity
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FRUIT GRO

March 4, 2011 SOIL ANALYSIS SPMI0YT745A:16-18
Customer ID : 2-22872

El';r;ﬂ Gmml.nhnﬂhnjr Inc. Sampled On : October 8, 2010
SamEIad : Stephen Qi

SannP:ula,CAQﬂﬂEﬂ : October 11, 2010
Dq:li:t : Yes

Amnalytical Resulis for Smith - DUSA
Hass Soil Analysis - Primary and Secondary Nutrients

Liood

.

Low l:'l-tl,;h - Indicaies physical condiions amd/or pheoological and smendment requiremenis.
Moge:  Colar coded I:II.I',E,H’I'_'I. hawe been used io provide you with "AT-A-GLANCE' [niemprenioos.

Sample Are Variaty hr___hs.'m-' Lha' AR LhalAF Ll AT LhsiAF Lbs/AF LbsAE Lbs/AF L AF Lbs/AF L AF
ifale-N Prarphonis Bich K Al K Exch, Ts Sl Ca Exch, Mg Sal, Mg Exch Na Sl Mg Sipbfaie
Sail Sample # 01 Hass (724 EE[6:  ED|s2 BB |64 .. @H|:3500 B (as3 . @20 123 .. @E[2c BB 6 .2 ER
Lol Sarmple & (2 Biass 163 . o | osc B (Gan . B Eqco D 1550 . B 2Ed0 DN (a06 o Ee)320 | BETLEN (R |
Reril Sammple # 03 Hans 131 I (56 a8 (449 B (435 . @Epioo0 BN (qus o EEiRID 5 (128 --1-14:' | JEETI |k =22 ]
 Opeimam Raoge - Average 08 00 | 4.4 | 1M 330 | 51340 |11400. 19300] 10,60 | 1160 0] W1 38 | Ooie | 0.l | 1% 30
Hass Soil Analvsis - Micro Nutrlents and Base Saturation
Cammls Area LEa! AF Lhs/AF L' &F LI AF LEx'AF LhaiAF _-l.'||'"||.-|:“ -4 g T 5 g
e Zinc Manganese Irom Copper Bomn Chioride CBC CBC < Ca CEC - Mg CEC:-K CEC - Ma CEC-H
Sl Sample # 01 Tz W 316 B 704 I 4R L RIN N 570 224 750 L Jei = |1m2 105 . |00 4
Sl Sample # 02 fid] LB |02 B 336 ) B ion B (306 752 190 . 47 1.5 I |00 4
Sl Sample & (0 286 L R ICC NET e e EETss Bl 204 Crpose Bl oo JA8
e e - k : = - =l b = 2 4
Chetiinmam Ramge - Averags 4,72 - 161 744 - 4] 47,2 - 107 141 -414 | 131 -8.5] 180 - 663 | 14.0-35.0 | 60.0-B0LD [ 10.0- 2000 | 05900 - 6,00 | 00 - 500 | 000 - 300
Hass 50il Analysis - Additional Elements
mmhaosicm % TonsiAF Mosmre %
Sample: Area pH Ele AR Limesinne Lime Eeg % Low Op High | Satamtion
" (]
Soil Samgle # 01 3 Eosn Ees (o0 R I (106 1.3 R
Soil Sampile & (2 T e E 12 (<000 B0 il (7.8 650
Rl Sasgike & 03 i -':| -liz --:n|-:1 . (i B |55 is4
— e e ¢ e - — - — i — e e e e - ———— e b e
Cipeimam b‘.a:.&c Average 5 I] l’.l'.l E :|u r_| L'I.I 200 I.'l.l'.l'.l 4,040 S0 - 354 40 il A0 |



Fruit Growers Laboratory, Inc.

PLANT ANALYSIS SPMI10Y740A:1-15

Customer ID
Sampled On : September 30, 2010

: 2-22872

853 Corporation Street Sampled Stephen Q1
Santa Paula, CA 93060 Received : October 4, 2010
Depth : Yes
Analytical Resulis for Snow - DUSA
Hass Plant Tissue Analysis
% % [ P % %
Nitrogen Phosphomes | Potassiom Calciam Magnesivm Manganese Iron Baron Sodium Chloride

Tree # 01 297 o2z EEN37 B2 BEHps: B EE|s B |50 & |6 B |173 B |0.o0s 00446 EE
Tree # 03 24 o E@Mpis E@hist E@os @@z s B |42 L | (¥ [ JES B (o000 |ooss:
Tree # 03 270 [Crfozs: EE|LS B0 «<Joz2s: BEH|3s: B3 B |46 |13 B (230 B o005 D je027: EE
Tree # 04 271 o317 EEE: B BEHoss: B4 B |es B |52 B |4 I 289 B o.o0s 006
Tree # 05 260 Eeforr: E|67 AL @03 3404 B |6 B |52 [ | e = | 195 B oo (0145 B
Tree # 06 205 057 EHosds 7 B0 B T0s |0 o B B |0 B e Eoons 0245 B
Tree & 07 267 Erozos EEpos EEsi E@ode |44 B |5 B |46 Lo | T} [ JINES = jooos 0 o0ss0
Tree # 08 287 Doz B2 B BEHodssd B4l B |6 B |53 [ = | 169 = joons E0117 EE
Tree & 09 2.81 oz EE4: ERe Eljoses B0 e I |44 |13 [ JREES B o007 ooz EE
Tree # 10 297 [Erfozrs EE)s: Bl E@oze: B4 s | |53 [ VK] [ JIER e joons @ (0034 [
Tree # 11 2 Doz Eod Bz B4 EB(:so B |eT == (47 Lo | FS B 135 ooy B (oo7s EE
Tree # 12 25 [Erfoz EEH)0: B4 B4 B2 B o JER |13 |24 = oms (0 EE
Tree # 13 23z EHpzy Eps: Bl Eloses |z s B |47 Lo | ¥ B o010  Ejoo07 B ooss: EE
Tree # 14 25 Eefor: E)4: B0 EHoee BEH|3Rs B B |43 =J|13 [ BY S e joons EE0Lls EE
Trec # 15 200 Doz HEp4: EE)s4 E@Bodo: B4z EH|6 B |56 e | el B (os4 oo 0 00se0 I

Optimum Range - Average 2.20- 240 J00800 - 0440 1.00-3.00 | Lo0-450 | 0.250- 1.00 | 30.0-2%0 30 - 700 50 - 300 5-68 12.0- 100 | 0.00-0.250 | 0.00 - 0,250

Hass Plant Tissue Analysis
% %
NP n EMg MiCa

Tree # 01 217 By Olst BElha BShass D
Tree # 02 2 [0 @sor rlxds E@|1so B
Tree # 03 .73 Eppsea JdjEos s Bz B
Tree # 04 149 Jless Ofns Eefsoe By =
Tree & 05 L5 Aleas Olses Elasn S @A
Tree # 06 317 E1za E|z: Eess: @eTs <O
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Fertilizers

 N-P-Kratio is the | N
“grade” and is Understanding the Fertilizer Label
required to be on Available
a” bagS Of / nitrogen (N}

- 7 Availabl
fertilizer 10 - 10 - 10 votash { K,0)

Available
21-7-14 means | phosphate ( P,0;)

that in 100 lbs of
fertilizer you will [

get 21 Ibs of N, 7 bodiebir

lbs of phosphate
- (PZOS) and 14 Ibs Net weight : 50 Ibs
@ of potash (K,0)
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The Salt Index

Fertilizer salts can be toxic if concentrated,
especially formulations containing chloride

Salt Index

Per equal wts.

Material and analysis of materials

Per unit of nutrients*

Nitrogen/Sulfur
Ammonia, 82% N 0.572
Ammonium nitrate, 34% N 3.059
Ammonium sulfate; 21% N, 24% S 3.252
Ammonium thiosulfate, 12% N, 26% S 7.533
Urea, 46% N 1.618

UAN, 28% N (39% am. nitrate, 31% urea) 2.250
32% N (44% am. nitrate, 35% urea) 3221

Phosphorus
APP, 10% N, 34% P05 0.455

DAP 18% N, 46% P20c 0.456
MAP 11% N, 52% P20s 0.405

Phosphoric acid, 54% P20sg 1.613**
72% P05 1.754%

Potassium
Monopotassium phosphate, 52% P20g, 35% K20 8.4 0.097

Potassium chlaride, 62% K20 120.1 1.936

Potassium sulfate, 50% K20, 18% S 42.6 0.852
Pot. thiosulfate, 25% K20, 17% S 68.0 2.720

** Salt index per 100 Ibs of H3PO4 * One unit equals 20 Ib.
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Single Element Formulations
Nitrogen

Ammonium nitrate (34-0-0)
Ammonium sulfate (21-0-0-245S)
Calcium nitrate (15.5-0-0)

Urea (46-0-0)

Solutions

— Ammonium nitrate 20% N

— Calcium ammonium nitrate 17% N
— Urea ammonium nitrate 32 % N

— Urea sulfuric acids (variable)
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Compound Fertilizers

These are fertilizers which contain two or more of
the major elements which are chemically combined.

Examples:
Diammonium Phosphate
DAP 18-46-0
Mono Ammonium Phosphate
MAP 11-52-0
NPK 23-23-0
NPK 20-20-0
NPK 17-17-17
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Anhydrous Ammonia

Ammonia (82-0-0) — Used as an applied fertilizer or as a
building block for other fertilizer products. Stored as a liquid
under pressure or refrigerated, it becomes a gas when
exposed to air and is injected into the soil.




Urea is synthesized from coal — not for organic use

RAW LIGMITE
[~6800 TPD)

¢ Recovered Water (3900 TPD)
Milling
& Dried Coal (2900 TPD)
Drying
v

~3 MWe
%—) Sulphur (~20 TPD}

Qxygen
(2000 TPD)

a QUENCH WATER N

&6 MWe b
Nn-’ — m_’
h g

Slag (-100 TPD)

.
i Ll
i ~135 MWe EXTERNAL !
' POWER SUPPLY

Carbon Dioxide
UREA
{=4050 TPD te disposal) 3200 TPD

urease

CH4yN-O0 + H:O0 ——» 2NH; + CO5

urea water ammonia carbon
dioxide

Urea — Conversion to Ammonia
Urea (46-0-0) — A solid nitrogen product typically applied in granular form. It can be

combined with ammonium nitrate and dissolved in water to make liquid nitrogen
fertilizer known as urea ammonium nitrate or UAN solution.
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Nitrogen fertilizers affect soil pH.

Home
Technical Info
FAQs
Retailers
Label & MSDS
Industry Links

——

*
: ¢ Nt
‘?*I Sty ™ %"
<

LS

"

-

"IN-PHUAIC

N-pHURIC® Water Treatment Amendment is a water management tool that lowers pH and alkalinity and
removes build up that occurs in drip irrigation emitters. By releasing nutrients tied up by high pH soils, N-
pHURIC®increases fertilizer performance. It also improves overall soil quality.

N-pHURIC® is a trademark of Agrium - 2008

Ammonium
containing fertilizers
such as urea will
lower the soil pH

Nitrate fertilizers

will raise soil pH
and can cause
problems with Zinc
and Iron deficiencies

Some special
products include
sulfur compounds
that will lower pH
and can help to
dissolve calcium
carbonate, keeping
irrigation emitters
open.
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:
AVOCADOSOURCE.COM - i} stomndex

Search Tools | <SELECT PAGE>

Fertilizer Calculator

@ English Units () Metric Units
Primary Nutrient: | Nitragen (N) -4 | Nutrient Information
Amount of Primary Nutrient: | 165 Ibs.

Fertilizer:| Ammonium Nitrate '+ | Fertilizer Information and MSDS
Price of Fertilizer: 1 /b

Fertilizer Formula: | NH4NOy

Amount of Fertilizer: 471.43
Price of Primary Nutrient: 2.86 | /lb.
Secondary Mutrient:
Amount of Secondary Mutrient: ' bs.

Price of Secondary Nutrient: " [ribo b

sing the Fertilizer Calculator  Chart of the Effect of Soil pH on Nutrient Availability

Sources of Fertilizer Calculator Country Specific Normal Leaf Level Ranges
Mutrient Removal Calculator Soil Levels

Scientific Calculator Mutrient Interaction Chart
Law of the Minimum - Liebig's Law

Flant Stress by 5. Kant and U. Kafkafi - Hebrew University

Created by Reuben Hofshi and Shanti Hofshi

Copyright & The Hofshi Foundation 2003 - All Rights Reserved

http://www.avocadosource.com/
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Timing of fertilizer applications to meet
nutrient demand during flowering and fruit set

Figure 1. Vegetative and root growth cycles of 'Hass' avocado at the South
Coast Research and Extension Center.

Shoot Growth (mmioay) Roat Growth (mm/day) .

Bigom Bloom

Jand AP Ml Jeod¥ Declf Merdd it Sl Decld Marld Jndt S8 OecTd MardT AR dml DR
H 1934 | 1945
1 4 kgitree 1065 kgrtree 122 kgitree &3 % kediree

Arpaia et al
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J. AMer. Soc. Hort. Scr. 126(5):555-559. 2001.

Properly Timed Soil-applied Nitrogen Fertilizer
Increases Yield and Fruit Size of ‘Hass’ Avocado

Carol J. Lovatt!
Department of Botany and Plant Sciences, University of California, Riverside, CA 92521-0124

Table 3. Effect of time and amount of soil-applied N on annual and cumulative yield per tree.

Month extra 4 Year
N applied cumulative yield

None* (control) . 2208 ¢

January 2189¢

February . 2129¢
April 2879 ab

June 231 5be
November 3061a
F test * N3 &

EStandard grower practice.
¥Mean separation within columns by Duncan’s multiple range test, P < 0.05.
Ns***Nonsignificant or significant at P = 0.05 or 0.01, respectively.
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Spring (April) applied fertilizer
Increases avocado yields

Table 1. Effect of time and amount of soil-applied N across 4 years on yield of "Hass™ avocado.

Yield/tree

All frmt Fruit packing carton sizes 40-60

Month extra Total wt
N applied i (kg) No

None? (control) 3840 166b
January 349b 152 b
February 3170 140 b
Apul 951 a 234 a
June 381b 162b
November 549a 235a
Significance of F test”

N

Year

N X year NS NS

*Standard grower practice.

"Mean separation within the columns by Duncan’s multiple range test, P < 0.05.

*Data :mal}'zed using repeated measures model with year as the repeated measures factor.
NE5FEIE T Nonsignificant or significant at P =0.05,0.01, 0.001, or 0.0001, respectively.

Lovatt 2001
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Spring and Fall applied nitrogen
reduces alternate bearing

Table 2_Effect of time and amount of soil-applied N on alternate-bearing
index.

Month extra Alternate-bearing index

N applied Years 1-2  Years2-3 Years3-4 4-Yearave
None® (control) 77 a* 98 a 87 90 a
January 70 ab 83 ab 88 79 ab
February 83 a 98 a 95 92 a
Apnl 65 ab T5b 76 2b
June 78 a 89 ab 88 85 ab
November 53b 89 ab 34 75 ab
F test w& * N5 *

*Standard grower practice.
"Mean separation within columns by Dunean’s multiple range test, P <
0.05.

HE.*,"*

Nonsigmficant or sigmificant at P = 0.05 or 0.01, respectively.

Lovatt 200|
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What about organic fertilizers?

. <

E-mail*
Password*

Have you forgotien your e-mail or password?

OMRI Lists

Organic Sosds Welcome to the Organic Materials Review Institute

Subscribars Founded in 1887, the Organic Materials Review Institute (OMRI) provides organic certifiers, growers, Search OMRI Lists
manufacturers, and suppliers an independent review of products intended for use in certified organic production,
handling, and processing. OMRI is a 501(c¢)3 nonprofit organization. When companies apply, OMRI reviews their
Praduct Suppliers products against the National Organic Standards. Acceptable products are OMRI Listed® and appear on the
OMR! Products List. OMRI also provides subscribers and certifiers guidance on the acceptability of various
About material inputs in general under the Matignal Organic Program. More

Certiflers Products | Materials | Seeds | Articles

Links

Comtact How Can We Help You?

Help Find Products Get Listed Become a partner News
OMRI® Listed products undergo  The OMRI review service verifies  OMRI was founded by organic
a rigorous review to ensure that  your credibility and allows certifiers and continues to serve Public Comment Period Ends July 8
they comply with USDA organic customers to confidently choose  certifiers and their cliznts with for AE B56
standards. The online list of your product for organic crucial information to ensure {June 27, 2011) The California Depariment of
products is updated regularly to production. Application forms are  organic integrity. The OMRI
contain the moast current available for download when you  Certifier Subscription provides
information. Search our Products  submit your application kit order.  you access to our materials
List to find products or subscribe  Apply to become OMRI listed! review expertise and many
for advanced features. advanced online features.
Subscribe today as a certifier.

Food and Agnsulture (COFA) has announced a
public comment pariod faramendmeants to the

drafi...
Read More

OMRI and IOIA Debut Crop Inputs
Waebinar

{June 10, 2011) OMRI and 10IA {the
Intemational Organic Inspeclors Association)

will begin offering joint webinars with a focus on

inputs used in...
Read More

New Management Structure for the
OMRI Review Program

http://www.omri.org/omri-lists
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OMRI Lists

OMRI publishes two lists in print and online. Basic searches are available below.

The OMRI Products List is the most complete directory of products for organic production or
processing. The List includes over 2,100 preducts, which are known as "OMRI Listed®.”

Search the Products List using the free basic search below or subscribe to use the advanced
search. An updated version of the Products List is also available to download as a POF. Download
Mo,

Search Products List | rock phosphate More options

The OMRI Generic Materials List is an authoritative catalog of owver S00 materials and their
statuses in organic production, processing, and handling.

Search the Genenc Materials List using the free basic search below.

Search Generic Materials List | More options

View Full Versions

To view the complete text, order printed copies of the OMREI Products List or the Generic Materials List.
An updated version of the Products List is also available to download as a PDF. Download Mo,

Subscribers receive both lists as well as quarterly updates and our Materials Review Newsletter. As a subscriber,
you will be able to access specialzed web content and advanced searches of the OMRI Products List. Subscribe
Now.

http://www.omri.org/omri-lists
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Nitrogen Mineralization
Versus Immobilization

Immobilization is
the reverse of
mineralization

Mineralization

Organic nitrogen 3 Inorganic nitrogen
(many forms) Ammonium (NH,*)

Immobilization

Organic nitrogen € Inorganic nitrogen
(many forms) Ammonium (NH,*)

Nitrate (NOy)




INDEXJ3¥ESEUNC,  SEMINAR SERIES

Nitrogen cycle
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Influence of carbon to nitrogen
ratio on nitrogen availability

<20 20-30 >30

Net gain of Neither gain Net uptake of
NHZY and NO5y nor loss NH; and NO5

80

60

NET IMMOBILIZATION

4

NET MINERALIZATION

NEW

ION .
NO; LEVEL

AMOUNT

TIME

FIGURE 5-5. Changes in nitrate levels of soil during the decomposi-
tion of low-nitrogen crop residues. (Courtesy of B. R. Sabey, Univ. of
lllinois.)
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Typical C/N Ratios of Some
Organic Materials

Material

C/N Ratio

Microbial Tissues
Sewage Sludge

Soil humus

Animal manures
Legume residues
Cereal residues straw
Wood, Forest Waste

6—12
5-14
10-12
13 -25
13 -25
60 — 80
150 -500
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Synchrony Between Mineralization of Various Sources of N and
Crop Demand

Fertilizer
Crop demand mineralizaton < % E;??:Leg;d

30 days

Compost or cov
crop mineralization

Sail nrganh: matter
mineralization
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Salt Index Ratings: Organic Fertilizers

Sodium Nitrate, 16.5% N

Potassium Sulfate, 50% K0, 18% S

Gypsum, 23% Ca, 17% 5

Manure Salts, 20%

Manure Salts, 30%

Seabird Guano 12-12-1

Feather Meal 12% N 14

Bone Meal 3% N, 15% P,0, 18

Blood Meal 13% N, 1.5 F,0, 28

Maat & Bone Meal 8-5-1 3.9

Organic Nitregen Inputs and the Soil Food
Web, Tim Stemwedel, COFI
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Phosphorus In Solls

e Total P in many soils (O to 6 in.) ranges
from 400 to 2,000 Ib/A...but only a
fraction of that is available for plant
uptake each season

i Available P

Unavailable P
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After fertilization with phosphorus fertilizers, most of the
fertilizer materials immediately precipitate as minerals that
become decreasingly available over time.

Removed
in
harvested

Soluble T

nutrients
in Crop

manwiras
and

fertilizers

. s oy
/ w900l i

Loss in
drainage
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Influence of pH on Distribution
of Inorganic Phosphorus in Soils

Phosphorus “Fixation”

-

fixation

by
calcium

d
=
2
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£
=
el
-
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Formulations - Phosphate

Starts with phosphate rock from mines
In N. Africa, and Montana, Wyoming,
ldaho and Utah

Finely ground phosphate rock used In
organic production (best on acid soils)

Phosphoric acid (0-52-0)
Superphosphate (0-20-0-12S)
Ammonium phosphate (11-52-0)
Liquid ammonium phosphate (8-24-0)
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Nutrient Availability and Uptake

e Potassium (K)

— Taken up as K* ions and remains in ionic
form Iin the plant

— 90-98% of K occurs in primary materials
and is unavailable to the plants

— 1-10% is trapped in expanding lattice
clays and is slowly available

— 1-2 % is in soil solution and readily
available
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Formulations-Potassium

e Potassium chloride (cheapest, but
not recommended for avocados)

e Potassium sulfate

e Potassium nitrate

ubility in water (%0K,0) at 20C
@Rt iliedl

KSO, 54

KNO, 11.2
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Summary - Application Timing

* N fertilizers should be applied frequently,
especially where soll is light and lacking
fertility; usually at least once a month for
9 months during growing season.

P and K fertilizers do not leach readily and
can be applied less frequently

Heavy soils can be fertilized less
frequently
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Summary - Application Methods

* Foliar — Not very effective on avocado due
to thick waxy cuticle on leaf surface

Soil - Should be applied only in area
wetted by the sprinkler, high cost for labor

Fertigation — Many advantages, including
precise location of fertilizer where roots
grow, low cost of application, difficulty
applying P unless phosphoric acid is used
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Application Amounts
Use leaf analysis to determine N, P and K
N should be around 2.2%

Generally, 1 — 1.5 Ibs actual N per tree per
year is about right

If P is higher than 0.14%, do not apply P

K is applied at 200-300 Ibs/acre (K20), but do
not apply if K is higher than 1.2%
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Fruit yield as affected by leaf chloride content for Hass avocado
grafted on to different rootstocks under “average” nutrient
conditions.
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Leaf chloride content (%)

Yield values predicted from an artificial neural network model using fixed values for all
nutrients except chloride (values fixed at average levels for entire orchard: N 2.4%, P
0.18%, K 1.2%, Ca 1.5%, Mg 0.4%, Na 0.015%, Zn 30 ppm, Fe 84 ppm, B 40 ppm.
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Fruit yield as affected by leaf chloride content for Hass
avocado grafted on to different rootstocks under “optimal”
nutrient conditions.
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Leaf chloride content (%)

Predicted fruit yield for trees with foliar nutrient values optimized for maximum yields,
while varying leaf tissue chloride content for each rootstock. Optimized nutrient levels
were N 1.7%, P 0.26%, K 1.3%, Ca 1.14%, Mg 0.28%, Na 0.015%, Zn 31ppm, Fe 100
ppm, B 40 ppm.




INDEX3eSE NG, SEMINAR SERIES

Additions (Gains) of Soil Nitrogen

kg N/ ha/yr
Source Range Typical

Atmospheric 1-50 10
N2 fixation free living 0.1-50 <10
N2 fixation — legumes 20-600 150
Fertilizer N 0-7 180
Manures, waste 0-7? variable
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Mulching Avocados

Dr. David Crowley, Professor

318 Science Laboratories |
Phone: (951) 827-3785
david.crowley@ucr.edu
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Mulching Avocados

Mulch is not compost and should be
composed of organic material, preferably
wood

Ideally the size should be at least one
Inch square but any thickness will work
and can contain some green waste.

Don’t use sawdust but with a thicker
material, small amounts are OK.

Avoid weeds and willow or poplar as
these root readily from cuttings and will
cause a weed problem.
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Mulching Avocados

Apply anytime of the year but do so
only to a moist not wet (saturated) soill.

Apply no thicker than 4 inches, less if
there Is green waste that will start to
COMpOSt.

The compost process generates a lot
of heat if the mulch is too thick.

Apply about 2 feet from outside the
drip line into the trunk but be very
careful not to get mulch touching the
trunk.
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Mulching Avocados

e Mulch should last 3-4 years or more
so having woody material is important.

Don’t use inorganic mulches for
avocados as the mulch needs to be
well aerated and allow air, water and
fertilizer to move through readily.

Mulch can suppress weeds but only
If thick enough and usually only
temporarily.
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Mulching Avocados

e Mulch will conserve soil moisture but
IS no substitute for irrigation.

Wet mulch helps to stop fires on the
grove.

Mulch that is composed of chunks of
wood and little sawdust will not
extract much Nitrogen, sawdust will
drawn down Nitrogen dramatically

harming the trees.
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Mulching Avocados

e Over time mulch will build up the
soll organic matter leading to a
much better quality soill.

* Always use woody material that is
the cheapest, from your own grove
first use all tree trimmings, chip up
avocado prunings etc.

Mulch can be from freshly cut up
plant material, you don't need to
"age" the muich.






