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Overall, total citrus bearing acres 
increased since 2022 by 3,588 acres 
or 1.5%. 

Navel bearing acres decreased by 
1,046 (-.9%)

ÅValencia bearing acres decreased 
by 479 (-1.8%)

ÅLemon bearing acres increased by 
3,078 (+6.6%)

ÅMandarin bearing acres increased 
by 1,652 (+2.6)

ÅGrapefruit bearing acres increased 
by 254 (+3.1%)7/7/2025 Moroccan Citrus Congress May 14-16 Marrakech 3



There are three distinct 
citrus growing regions in 
California:

ÅCoastal Region: lemons 

ÅDesert: grapefruit and 
lemons 

ÅSan Joaquin Valley: 75% 
oranges and mandarins 
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California Citrus Production and Value:
2023-2024

ÅCalifornia produced 4.15 million tons of citrus worth $2.55 billion in 
2023ς24 

Å79% of total U.S. citrus production

Å6th in world citrus production after Brazil, China, European Union, 

ÅMexico, Egypt, Turkey, South Africa, Vietnam, Japan, Morocco 

ÅTotal production citrus increased 5% from the 2022ς23 season. 

ÅOrange production, 47.5 million boxes, increased 7% 

ÅTangerine and mandarin increased 17%

ÅLemon production decreased 5%,

ÅGrapefruit production decreased 4%

ÅCitrus values increased from the 2022ς23 season. 

ÅOrange value increased 2%. 

ÅGrapefruit value increased 4%. 

ÅTangerine and mandarin value increased 34%, 

ÅLemon value increased 22%.7/7/2025 Moroccan Citrus Congress May 14-16 Marrakech 5



Current California Citrus Problems: 2025*
AgWest Net: January 22, 2025

Major Industry Problems: ongoing 

ÅPests and Diseases
 - threat of Huanglongbing

ÅClimate Change and Water Scarcity
- increasing temperatures and decreased water 
quality and quantity

ÅLabor Shortages
- labor costs and immigration issues

ÅMarket Competition
- international competition; Mexico, Spain, and South 
Africa

Major Production Problem:

Poor Nitrogen and Irrigation Management:

ÅGrowers applying excessive N -> overly vigorous trees;
ÅSusceptibility to insect pests, Botryosphaeria
ÅThick coarse peels, delayed coloring, regreening

 

ÅGrowers applying excessive N -> Groundwater contamination:
Åmajor form of groundwater degradation in CA is nitrate 

contamination resulting from nitrogen fertilization 
ÅIrrigated Lands Regulatory Program
Åfarmers must report nitrogen application rates and 

crop harvest, and to monitor on-farm wells for 
nitrate.

ÅSustainable Groundwater Management Act
SGMA local agencies must implementGroundwater 
Sustainability Plans (GSPs)to avoid "significant and 
unreasonable" water quality degradation.
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Courtesy: Patrick H Brown, UC Davis
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Module 2

Water-
Nitrogen 

Connection

Placeholder

Nitrogen, regardless of form or 
application, is converted to NO3 

that leaches into the groundwater.



Mandatory Programs: California

Ç Fertilizer recommendations can only be made by:
ÅCertified Crop Advisor  (American Society of Agronomy), who 
 has attended 14-hour N management training program
ÅOr grower who passes a written N management exam

Ç All growers must retain records of:
ÅA fertilization plan at beginning of growing season
ÅAll applied fertilizer, organic matter and irrigation water N
ÅPre-season soil nitrogen within rooting zone
ÅCrop yield and nitrogen removal in harvest
ÅN and irrigation management strategies implemented

Ç At season end all growers must report data to water coalition (non-govt.)
ÅRecords will be tabulated and PNB ratio calculated for all individuals
ÅOutlier individuals will be notified, and a corrective plan implemented

Irrigated Lands Regulatory Program (ILRP)
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Excess N Impact on Citrus Trees and Fruit

Overly vigorous tree: 
Susceptible to:

ÅInsects: 

ÅCitrus Mealybug, Planococcus citri 

ÅAphids: Black citrus aphid:Toxoptera aurantia, 
Cotton/melon aphid, Aphis gossypii, Spirea aphid:Aphis 
spiraecola

ÅScale Insects: Black Scale, Saissetia oleae, Brown Soft 
Scale, Coccus hesperidum, Citricola Scale, Coccus 
pseudomagnoliarum, Cottony Cushion Scale Icerya 
purchasi Diseases: 

ÅDiseases

ÅBotryosphaeria, Botryosphaeriadieback 
or Botryosphaeriaon citrus, (Dothiorella) gummosis

Poor Fruit Quality

Åthicker, coarser peels

Ådelayed coloring

Åincreased re-greening

Åstaining in navel oranges 
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UC Nitrogen Rate Study

ÅField plots

ÅMature trees, excellent productivity

ÅNitrogen rates ς 125, 200, 275 and 350 
lbs./ac

ÅNitrogen sources ς CAN-17 and UAN-32

ÅN applied in different fertigations

ÅLeaf and fruit samples collected from 
several individual trees several times 
during the season

ÅAll trees individually harvested 
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Goal

Develop nutrient demand curves to 

guide the quantity and time of fertilizer 

application in citrus based on crop 

phenology.
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Determining Nutrient Demand in Trees

Collection, separation and analysis of annual 
growth
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Determining Nutrient Demand in Trees

Tree excavation, partitioning, and analysis of 
perennial growth
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Total and Annual Dynamics of N in Mature Citrus Tree 
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Vegetative growth

Å No nitrogen uptake prior to 
bloom

Å Yield accounts for 50-80% of 
total demand

Å Uptake stops by mid 
October

Key Principles
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Total and Annual Dynamics of N in Mature Citrus Tree 

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

ÅǘǊŜŜǎΩ ǇǊƻŘǳŎǘƛƻƴ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ 
two years, 

Åexpected production of similar 
orchards in the region,

Å environmental conditions, and,

Å spring flowering conditions.

These estimates can be adjusted during the growing season 
7/7/2025 Moroccan Citrus Congress May 14-16 Marrakech 18



Total and Annual Dynamics of N in Mature Citrus Tree

Fruit N:

ÅNitrogen accumulation occurred rapidly in the early season with 90% and 80% of the total N 

accumulated by September/October in orange and mandarin, respectively.

ÅOrange offtake of N ï 1.5 lb. per 1000 lbs. fruit

ÅMandarin offtake of N ï 1.3 lb. per 1000 lbs. fruit

Perennial N:

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

rate. 

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

ÅFrom December to February the amounts of N present in the tree canopy remained stable or decreased, 

likely suggesting N translocation to fruits.

ÅBiomass N accumulation ï 0.15 lb. of N per tree
7/7/2025 Moroccan Citrus Congress May 14-16 Marrakech 19



Improving Nutrient Uptake Efficiency (NUE)

Fruit N accumulation 45 lbs. of N per acre, 

Biomass N accumulation 0.15 lbs. of N per tree

200 trees per acre 30 lbs. of N per acre

Total fruit and biomass ~75 lbs. of N per acre
~84 kg of N per hectare

50% N uptake efficiency

75 lbs/0.5 = 150 lbs. per acre or 168 kg. per hectare N requirement 

70% N uptake efficiency

75 lbs./0.7 = 110 lbs. per acre o 124 kg per hectare of N  requirement 

200 trees per acre           30,000 lbs. of fruit per acre (x 1.5)
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Most roots are in the top 45 CM of Soil

Where does N uptake 
occur?
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Right Place: Where does N uptake occur?

The majority of the roots are in the first 18
inches of soil.

Efficient Irrigation is Essential for an Efficient Fertilization.7/7/2025
Moroccan Citrus Congress May 14-16 Marrakech
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Tree Demand, When to Apply, and How Efficient

Tree Demand:

   Oranges 1.5 lbs. of N per 1000 lbs. fruit
  Mandarin 1.3 lbs. of N for 1000 lbs. fruit

 *plus 0.15 lbs. 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 mid-October. Nothing post mid-October. 

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

How efficient can we be if we do everything well: 80% NUE
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Leaf sampling: too late for correction  and not as precise 

Brown PH, 2017
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Newer Technologies in California Citrus:

Å State-wide land use monitoring
Å Aerial monitoring:
Å High altitude
Å Synchronized with stem water potential 

Å Plant based monitoring:
Å Leaf, fruit, and trunk sensors
Å Stem water potential for directing irrigation

Å Integrated systems: 
Å Irrigation line flow monitor
Å In-dwelling soil sensors for available water content
Å Trunk transducer 

Å Online decision support platforms: 
Å Chill and Heat unit accumulation 
Å CropManage: https://cropmanage.ucanr.edu/

7/7/2025 Moroccan Citrus Congress May 14-16 Marrakech 25

https://cropmanage.ucanr.edu/


LAND IQ TECHNICAL DISCIPLINES
Land-Based Sciences: Land and Water Resources

ÅAgronomic assessments/soil science

ÅWater quality and supply evaluations

ÅSalinity and nutrient management

ÅAgricultural reuse 

ÅLand stabilization and erosion control

ÅSoil reclamation and irrigation/drainage

Spatial Sciences: Remote Sensing and GIS

ÅConsumptive use estimation and crop identification

ÅLarge landscape evaluations

ÅIrrigation and drainage

ÅProduction agriculture

Development 

ÅData management tools





Aerial imaging for NDVI, stress, growth, chlorophyll content
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DATA FROM MARICOPA
-No leaching fraction benefit for 2022 season

-Very significant Block effect from North (higher EC/B/Na, more silt, smaller 

trees) to South
Blk1

Blk2

Blk3

Blk4

Blk5

CERES Imagery

Water Stress-

perennials 

8/23/2022

CERES Imagery

Normalized Differential 

Vegetative Index (NDVI) 

8/23/2022



Plant monitoring: leaf, fruit and trunk sensors

Plant
=

Biosensor

Integrates soil and atmosphere


