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California Citrus Acreage

Navel bearing acres decreased by

2024 Variety (Bearing) Statewide Non-Bearing
Grapefruit| Lemons | Limes Navel | Valencia | Pummelos| Mandarins| Total % 2024 Total % 1 046 ( 9%)
1[Butte 110 88 198 | 0.1%| |Grapefruit 830 [ 10.1% ? )
1[Fresno 515 | 2,552 19,088 | 1,948 103 | 10,846 | 35,052 [13.5%] |Lemons 2,954 | 5.9%
1|Glenn 169 78 247 | 0.1%| |Limes 32| 0.0% . .
2 [mpera G61] 4055 | 134 117 sl e ol s T zsotl 2l A/alencia beari ng acres decreased
1[kern 633 | 3,635 23,208 | 3,779 - 20,136 | 51,391 [19.8%| |[Valencias 247 1.0%
1|Kings 180 76 256 | 0.1%| |Pummelos 126 | 11.1% b 479 1 80/
1[Madera 1,336 733 3,909 | 5,978 | 2.3%| |Mandarind 3,897 | 6.0% y ( . 0)
1|menterey 962 962 | 0.4%| [Total 10,160 [ 3.9%
2|Orange 381 76 457 | 0.2%
3 1|Placer 176 176 | 0.1%
< | 3 [Riverside 3391 5162 90| 1,182 567 72| 1,523 11,987 46% . .
= W ey e = 2055 [ A_emon bearing acres increased by
O | 2[san Diego 959 [ 2,238 223 364 | 2,979 - 527 7,290 2.8%
2|5an Luis Obispo 1,563 102 1,665 | 0.6% 3 078 (+6 6%)
2 |santa Barbara 1,548 1,548 | 0.6% \ ) "
1 [Stanislaus 223 223 | 0.1%
1[Tulare 1,582 | 9,535 61,978 | 11,167 854 | 25,248 | 110,364 [42.6%
2|ventura 113 | 17,455 527 | 2,845 1,056 | 21,996 | 8.5% ."
1]volo 81 68 149 | 0.1% | A/I d 1 b I 1 d
o it otver 3] o] si| ] s i | ess] o (L andarin pearing acres increase
o[Total 8,224 | 49,772 | 538 | 109,463 | 25,049 | 1,136 | 64,934 | 259,116 | 100%
Percentage 3.2%| 19.2%| 0.2% 42.2% 9.7% 0.4% 25.1% 100% C"“@"WW by 1 y 652 (+2 . 6)
D1 _|Central Valley 2,730 | 16,684 - [ 106,150 17,627 957 [ 60,848 | 204,996 [79.1% CITRUS
D2 |So Cal Coastal 1,072 | 23,185 | 223 891 | 6,002 - 1,583 | 32,956 | 12.7% MUTUAL
D3 |So Cal Desert 4391 | 9,803 | 224| 2281 1,368 72| 2,367 20506 7.9%

AGrapefruit bearing acres increased
Notes: Roymping (o 5DFA report creates minor discrepancies in CCM summary Moroccan Citrus Congress May-1& I\/IarraLby 254 (+3 ] 1%) 3




There are three distinct
citrus growing regions in
California:

A QoastalRegion: lemons

A Desert: grapefruit and
lemons

A San Joaquin Valley5%
oranges anamandarins

California Topography and
Geomorphic Provinces

Lambert Conic Conformal Projection
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California Citrus Production and Value:
20232024

A California produced 4.15 million tons of citrus worth $2.55 billion in
202324

A 79% of total U.S. citrus production o
A 6™in world citrus production after Brazil, China, European Union,
A Mexico, Egypt, Turkey, South Africa, Vietham, Japan, Morocco

Leading orange producing countries worldwide in 2023/2024

16.5

China

European Union o
A Total production citrusincreased 5% from the 20223 season. e <
A Orange production, 47.5 million boxes, increased 7%
A Tangerine and mandarin increased 17% o .
A Lemon production decreased 5%, United States B8

A Grapefruit production decreased 4%

Turkey

South Africa

A Citrus values increased from th2022;23 season.
A Orange value increased 2%. Viewan
A Grapefruit value increased 4%. C : s 0 »s m ows
A Tangerine and mandarin value increased 34%, e e

: 0 |
A Lemon valye increased 22%. Moroccan Citrus Congress May-1@ Marrakech g Statista 2025 K




Current California Citrus Problems: 2025*

AgWesNet: January 22, 2025

Major Industry Problems: ongoing Major Production Problem:
A Peﬁts anc]! Diseasles o Poor Nitrogen and Irrigation Management:
- threat of Huanglongbing A Growers applying excessive M overly vigorous trees
A Climate Change and Water Scarcity A Su_sceptlblllty to insect pestB,otryo_s.phaerla |
A Thick coarse peels, delayed coloring, regreening

- increasing temperatures and decreased water
guality and quantity
A Growers applying excessive 4 Groundwater contamination:

A Labor Shortages A major form of groundwater degradation in CA is nitrate
- labor costs and immigration issues contamination resulting from nitrogen fertilization
A Irrigated Lands Regulatory Program
A Market Competition _ _ A farmers must report nitrogen application rates and
an_ternaﬂonal competition; Mexico, Spain, and South crtoptharvest, and to monitor efarm wells for
rica nitrate.

A Sustainable Groundwater Management Act

SGMA local agencies must implem@rbundwater
SUStaInablhtP/ lan$G SPsio avoid "significant and
unreasonable" water quality degradation.



Courtesy: Patrick H Brown, UC Da

Essential Nutrients

(Lifecycle cannot be completed in their absence)

£ £5
\\J L )
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Photosynthesis Macro Nutrients Micro Nutrients

Carbon Nitrogen Zinc
Oxygen ® Phosphorus ® Iron
Hydrogen Potassium Boron
e Calcium ® Manganese
» Magnesium » Copper
Always Manage .
@ Monitor and Manage, Prevent/React - Slllflll‘ CthI‘lIlC
) Isolated occurrence (Monitor) Nickel

Unknown

Molybdenum
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Nltrogen and water storage Transpiration @ Nitrogen removed with harvest
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Nitrogen losses and soil evaporation

Nitrogen and water uptake

Nitrogen and water storage
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Mandatory Programs: California

Irrigated Lands Regulatory Program (ILRP)

C Fertilizer recommendations can only be made by:
A Certified Crop Advisor (American Society of Agronomy), who
has attended 14our N management training program
A Or grower who passes a written N management exam

C All growers must retain records of:
A A fertilization plan at beginning of growing season
A All applied fertilizer, organic matter and irrigation water N
A Preseason soil nitrogen within rooting zone
A Crop yield and nitrogen removal in harvest
A N and irrigation management strategies implemented

C At season end all growers must report data to water coalition-gooh)
A Records will be tabulated and PNB ratio calculated for all individuals
A Outlier individuals will be notified, and a corrective plan implemented

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 9



Excess N Impact on Citrus Trees and Fruit

Overly vigorous tree;

Susceptible to: Poor Fruit Quality

A Insects: A thicker, coarser peels

A dtrus Mealybug Planococcusitri A delayed coloring

A Aphids:Black citrus aphidl oxopterasaurantia, A increased regreening
Cotton/melon aphid Aphis gossypibpirea aphidAphis

sSpiraecola

A Sale InsectsBlack ScaleSaissetialeae,Brown Soft
Scale CoccusesperidumCitricolaScale Coccus
pseudomagnoliarumCottony Cushion Scaleerya
purchasiDiseases:

A Diseases A staining in navel oranges

A BotryosphaeriaBotryosphaerialieback
or Botryosphaerian citrus,(Dothiorelld gummaosis

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 10



Citrus, Oranges

Yield by N Applied

N Applied Histogram
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Citrus, Mandarins

Yield by N Applied
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UC Nitrogen Rate Study

A Field plots
A Mature trees, excellent productivity

A Nitrogen rates; 125, 200, 275 and 350
Ibs./ac

A Nitrogen sourceg CAN17 and UANB2
AN applied in different fertigations

A Leaf and fruit samples collected from
severaindividual trees several times
during the season

A All trees individually harvested

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 13



Goal

Develop nutrient demand curves to
guide the quantity and time of fertilizer
application in citrus based on crop
phenology.

Legend
Sampling sites

Citrus variety

‘V\/CE 1

Age

25 Tree spacing
QWSS5

Yield (2016-19)

N application (2016-19)

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech




Determining Nutrient Demand In Trees

Collection, separation and analysis of annu
growth

7/7/2025 Moroccan Citrus




Determining Nutrient Demand In Trees

Tree excavation, partitioning, and analysis of

perennial growth _
71712025 Moroccan Citrus Co




Total and Annual Dynamics of N in Mature Citrus Tree

Vegetative growth

500
B Fruits
o 400 | M Leaves
')5
© O Perennial
§ 300
= Key Principles
=2 200
= A No nitrogen uptake prior to
< 100 | bloom
A Yield accounts for 580% of
0 ' ' ' ' ' total demand
March ApriiMay June July Aug Sept Oct Nov Dec Jan Feb A Uptake stops by mid
October

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 17



Total and Annual Dynamics of N in Mature Citrus Tree

B Fruits

D
(e

AHow to estimate yield and use
that estimate to develop an
annual fertilization plan:

Nitrogen (Ibs. acre™)
S

N
(a)

AGNBSaAaQ LINRRdAzOG )}
two years,

MayJune  July Aug  Sept Oct  Nov Dec  Jan Feb A expected production of similar
orchards in the region,

A environmental conditions, and,
A spring flowering conditions.

Growth and development stages of mandarin (Muharfiza et al, 2017)

- These estimates can be adjusted during the growing season .




Total and Annual Dynamics of N in Mature Citrus Tree

Fruit N:

A Nitrogen accumulation occurred rapidly in the early season with 90% and 80% of the total N
accumulated by September/October in orange and mandarin, respectively.

A Orange offtake of Ni 1.5 Ib. per 1000 Ibs. fruit

A Mandarin offtake of Ni 1.3 Ib. per 1000 Ibs. fruit

Perennial N:

A N accumulation was rapid until the end of July/August in both species, while continued later with a lower
rate.

A Low net accumulation of N after late October/early November was observed.

A From December to February the amounts of N present in the tree canopy remained stable or decreased,
likely suggesting N translocation to fruits.

A Biomass N accumulation i 0.15 Ib. of N per tree
7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 19



Improving Nutrient Uptake Efficiency (NUE)

200 trees per acre 30,000 Ibs. of fruit per acre (x 1.5)
Fruit N accumulation 45 Ibs. of N per acre,
Biomass N accumulation 0.15 Ibs. of N per tree
200 trees per acre 30 Ibs. of N per acre
Total fruit and biomass ~75 Ibs. of N per acre

~84 kg of N per hectare

50% N uptake efficiency

75 1bs/0.5 = 150 Ibs. per acre or 168 kg. per hectare N requirement

70% N uptake efficiency

75 1bs./0.7 = 110 Ibs. per acre 0 124 kg per hectare of N requirement

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech 20



Where does N uptake

occur?

Most roots are in the top 45 CM of Sail

Moroccan Citrus Congress May-1@ Marrakech 21
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Right Place: Where does N uptake occur?

The majority of the roots are in the first 18

Inches of soll.
Number of roots (count) Percentage of roots (%)
0 50 100 0 10 20 30

0-10 0-10
10-20 10-20
20-30 20-30

£ 30-40 30-40
- 40-50 40-50
S S50-80 S0-60
60-70 60-70
70-80 70-80

B C300-75KN
50-20 B F300-75KN 80-90
71712025 Efficient Irrigation is Essential for an Efficient Fertilization. 22
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Tree Demand, When to Apply, and How Efficient

Tree Demand:

Orangesdl..5 Ibs.of Nper 1000 Ibs. fruit
Mandarin 1.3 Ibsof N for 1000 Ibs. fruit

*plus 0.15 Ibs. tree growth requirement (root, branches, leaf).

When to apply: Before fruit set then during the following 4
months of fruit and shoot growth. Diminishing from August
through midOctober. Nothing post mi®ctober.

How to Apply: Manage application/irrigation to keep N in the
root zone.

How efficient can we be if we do everything wll% NUE

Moroccan Citrus Congress May-1@ Marrakech 23



Leaf sampling: too late for correction and not as precise
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Newer Technologies in California Citrus:

Statewide land use monitoring

Aerial monitoring:

A High altitude

A Synchronized with stem water potential
Plant based monitoring:

A Lealf, fruit, and trunk sensors

A Stem water potential for directing irrigation
Integratedsystems:

A Irrigation line flow monitor

A In-dwellingsoil sensors for available water content
A Trunk transducer

Online decision support platforms:

A Chill and Heat unit accumulation

A CropManagehttps://cropmanage.ucanr.edu/

7/7/2025 Moroccan Citrus Congress May-1@ Marrakech
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https://cropmanage.ucanr.edu/

LANDIQ ECHNICADISCIPLINES

LandBased Sciences: Land and Water Resources
A Agronomic assessments/soil science

A Water quality and supply evaluations

A Salinity and nutrient management

A Agricultural reuse

A Land stabilization and erosion control
A Soil reclamation and irrigation/drainage

Spatial Sciences: Remote Sensing and GIS
A Consumptive use estimation and crop identificatio
A Large landscape evaluations
A Irrigation and drainage
A Production agriculture

Development
A Data management tools

I () LAND 1Q




2023 Pistachios
Total Acreage: 622,459

Acreage of Top 5 Pistachio-Growing Counties:
1. Fresno: 169,162

2. Kern: 167,494

3. Tulare: 86,643

4. Kings: 63,716

5. Madera: 58,501

% Butte * g ‘ ,)j
| 7 s (A AN '1'1*1‘\
O ! \ i . g . 3. Yuba Nevada ,
(TN, !\ Colusa i :
0 S \1} : /
el N 1 \\1 - @ = 1
. %2 : ' l 1 sutter 'Yuba Clty "f‘
\ N Ee ¥ o
.r ! ! L} .I )i‘ 4
Lake™ | | Z . 2
! 3 SN (] - 4 £
NG 1'1\ Placer ¢
P ‘ \ . l. .
3 s A . -, . , (
\ |‘ . o : \ 4 | ) \l\. 1
f Xg, ' . Yolo * ""?" El Dorado
I3 § & 2 1'. .‘ we ']
\ /s :\’. % A\ F 'v-i ‘ )
P OANONL AL , Sacramento :
3\ Napa '." \ "\'1. . °
Sonoma Yo R :;’ i '1n Sacramento [
g\ ) A\ .
VAN, Solano |, Amador

7

Trinity

Mendocino

AN BN (@
Tehama
":- Plumas
R Pistachios
Glenn :.:~ L Bt'me 650,000 622,459
600,000
550,000
500,000 + 8 2%
450,000
0400000 342 769
Sonorpa \
Sacramento 350,000
Solano 300'000
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Marin
SanJan]um Tuolumne
Contra Costa * . Mono
Modesto
Alameda W . ey -
an Mateo ‘Slanis‘l‘aus,. ey Mariposa
Santa Clara Me:;s d.i "?f{
Santa Cruz ~ :
5 Fresno
San Benito Inyo
Tulare
Monterey
SRS
-
n
oy
San_ Luis Obispo . ° Bakersﬁeld
“":J.’ 4'- San Bernardino
."" ‘.
A . .
. i 0 20 40 80 Miles
anta Barbara .
Data Source: Esri, CGIAR, USGS Ventura Los Angeles, L - [ | 1 |

Shasta

Lassen




Aerial imaging for NDVI, stress, growth, chlorophyll content
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Plant monitoring: leaf, fruit and trunk sensors
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