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What is an 
Arizona 
Master 
Gardener?

•A University of Arizona trained 
individual who completes a 
Cooperative Extension 
semester-long specialized 
course in 
gardening/horticulture. 

•A non-paid volunteer who 
agrees to complete a specified 
number of volunteer hours and 
continuing education hours 
each year to remain certified.



What is an 
Arizona 
Master 
Gardener?

• County-specific and local. Each 
county extension office has their 
own program. Maricopa and 
Pinal Counties focus on our 
conditions in the low desert. 

• The Master Gardener provides 
educational leadership in home 
gardening, landscaping, and 
irrigation.

• We may or may not be experts 
or “masters” at any or all 
horticulture topics, but we are 
trained to help you find science-
and research-based information.



Commercially Grown Fruits & Nuts in 
Arizona

Low Desert Varieties (do very well)
• Citrus
• Dates – Steadily increasing production
• Pomegranate - Steadily increasing production
Others that do fairly well:
• Apples, Grapes, Other Low Chill Fruit
• Pecans – but they produce more nuts at higher 

elevations and don’t suffer “sprouting in shell.” 
Other cons: high water use and very large trees



Citrus in Arizona
• One of the “5 C’s” of Arizona’s Economic History
• Arizona is one of only four citrus-producing 

states in the nation
• Reconstruction of Hohokam Canals during the 

1860s enabled irrigated farming.
• In 1889, William J. Murphy planted an 

experimental citrus grove in Ingelside*. He grew 
over 1,800 orange trees.
* near what is now 44th and Indian School Rd in Phx



Best Trees for 
Our Area



Look For…
For optimum fruit production in the low 
desert, choose deciduous fruit tree 
varieties that have:
• Low chill requirements 
• Early maturing fruit 
• Self pollinating (unless you buy 

multiples)



Chill Hours
• Fruit and nut trees from temperate climates 

require a genetically determined amount of 
cold weather (chill hours) to set fruit. 

• A count of the number of hours between 
November 1st and February 15th that are 
between 32-45F. These hours are 
cumulative and need not be continuous. 

• The most benefit is derived from chilling 
hours occurring in December and January



Chill Hours
• Daytime temperatures above 60F during this 

period may negatively affect the cum. total
• Most areas of Maricopa County average 

between 300 to 400 chilling hours per year 
• Select varieties of fruit that require around 

250 or less chilling to set fruit for a good 
crop.

• If the tree tag doesn’t tell you chill hours, 
pass up the tree until you research it. Even if it’s 
on sale!!



Maturity and Pollination

• Select varieties which mature before the 
hot summer temperatures arrive

• If space is a consideration, choose a self-
fruitful/self-pollinating variety. Many 
deciduous fruit trees require cross 
pollination to bear fruit. 

• A self-pollinating variety will have good 
fruit set even with only one tree. 



A Word About Rootstock
Our fruit trees are typically grafted onto a rootstock 
• Provides disease resistance for Root-Knot 

Nematodes, Oak Root Fungus, and Phytopthora
• Improved performance clayey or sandy soils
• Control growth rate and mature size
• Increase drought tolerance and/or salt tolerance
• Modify fruit quality for taste, texture, size and yield
• Our local nurseries should offer fruit trees that are 

grafted onto appropriate rootstocks for our area



Varieties and 
Calendars





Varieties - Difficulty Level
Easy
• Fig
• Pomegranate
• Grapes*
• Jujube
• Mulberry
• Loquat

• Citrus
• Peach
• Apple – Anna
• Apple – Golden 

Dorsett
• Barbados Cherry 

(AKA Acerola) 

• Raspberry
• Blackberry 
• Date Palm
• Papaya
• Peach, plum, 

apricot
• Passion Fruit

Moderate

Moderate-level plants require more 
maintenance in terms of protection, 
feeding and irrigation, but grow well.

*Grapes have some 
aggressive pests incl. 
the grape skeletonizer



Difficulty Level
Difficult
• Star Fruit - finicky
• Nectarine - fruit doesn’t set; 

thrips damage
• Almond, Pistachio – too much 

heat for decent production
• Cherry - no adequate rootstock
• Pear - high chill hours
• Apples with higher chill
• Other tropical fruits

Almost impossible:
• Blueberry
• Avocado















Dr. Glenn Wright 
discusses the 100 
varieties on 
display at the 
Extension’s Citrus 
Clinic.

This is an annual 
event held in 
January by the 
Maricopa Master 
Gardeners and UA 
staff. 



Citrus Hybrids
• Tangelos - a cross of mandarin and 

grapefruit or mandarin and pummelo
• Grapefruit x pummelo hybrids
• Limequats 
• Meyer Lemon – hybrid of orange and 

lemon
• Ponderosa Lemon – hybrid of lemon and 

citron
• Finger lime – not part of the Genus 

Citrus, but closely related 
• Tangor – Mandarin x sweet orange



Water and 
Fertilizer



Fruit Tree Care – Watering
Basic Rules of Watering/Irrigation
• Trees need to be watered to 3 feet deep
• Whether you use manual or automatic 

irrigation, you must learn how long it takes 
to wet 3-ft deep.

• Once you establish the amount of time to 
water the tree, do not change it. 
Seasonally, you only change the 
frequency of watering.



Fruit Tree Care - Water
• Fruit trees are not desert-adapted, although 

fig, date and pomegranate are more so. 
• Citrus need higher water and feed 

requirements than other fruit trees.
• If you have an irrigation system, use a 

separate zone for fruit trees and a bubbler 
instead of dripper

• Don’t expect the irrigation for lawns/turf and 
shrubs to be enough for your fruit trees.



Fruit Tree Care - Water
• Flood the tree basin when watering
• It is best to have two berms, one at the 

drip line and one around the trunk to 
keep water off the trunk

• Use a probe to test the depth of the 
moisture. 

• Water at the drip line. This requires 
expanding the berm and/or moving the 
irrigation as the tree grows.



As the tree grows, you must move 
those emitters! If you have a basin, it 
will need to be made wider.





Fertilizer
• Nitrogen is the most important ingredient in the 

fertilizer for fruit trees.
• For apples, peaches, nectarines, plums, 

cherries, and apricots, apply 0.1 pound (1.6 
dry ounces) of nitrogen per inch of trunk 
diameter (or years of age) up to a maximum of 
1.0 pound of nitrogen per tree. 

• For pears, use half this amount. 
• For other trees, follow the fertilizer package 

instructions.



Fertilizer
• Apply to deciduous fruit trees in February or 

March. 
• Spread evenly on the soil surface in the 

irrigation basin and lightly rake into the soil.
• Follow with a generous irrigation.

Reference: Fertilizing Fruit Trees by Jeff Schalau, County 
Director, Agent, Agriculture & Natural Resources Arizona 
Cooperative Extension, Yavapai County 
https://cals.arizona.edu/yavapai/anr/hort/byg/archive/fertilizing
fruittrees.html

https://cals.arizona.edu/yavapai/anr/hort/byg/archive/fertilizingfruittrees.html


Citrus Fertilizer
• Citrus is different! It is a very heavy feeder.
• Apply fertilizer February through 

September, typically 3-4 times per year. 
• It is the amount of nitrogen applied per year 

that is most important, not how many times 
it is applied 

• Nitrogen is the most important, and always 
the first number in the guaranteed analysis 
(N-P-K = Nitrogen-Phosphorus-Potassium)







Fertilizer
• Example:
• What percent Nitrogen does 

this fertilizer have?
• How much of this fertilizer 

per year for a medium 
orange tree?

• A large grapefruit tree?
• A small, established lemon 

tree?



Citrus Care - Fertilizer

• How much fertilizer per 
year for a medium orange 
tree? 5.8 – 7.7 lbs

• A large grapefruit tree? 4.8 
to 5.75 lbs

• A small established lemon 
tree? 2.1 to 4.2 lbs



Grafting and 
Budding





Citrus Budding
• Citrus budding is a plant propagation 

technique that will add other citrus 
varieties to a citrus tree

• While it does require some skill, with a 
moderate amount of practice anyone 
can be proficient

• Any citrus variety can be budded to any 
other citrus variety. The varietal bud is 
known as the “scion” 



Citrus Budding

Match growth characteristics. A lemon 
with a vigorous growth and a 
moderately-growing mandarin should 
not be budded together. The lemon 
would eventually outgrow the mandarin 
and dominate the tree.



Fruit Tree Grafting

• In a nursery, citrus scion varieties are 
almost always budded to rootstock 
seedlings. 

• If you want to grow a favorite citrus or 
other fruit from seed, grow or purchase 
a rootstock tree. (Not necessary for figs 
and pomegranates).

• Grafting is also used to produce 
“cocktail trees” which are trees that 
produce more than one type of fruit.



Fruit and Citrus 
Problems



Common, Treatable Problems
• There are many problems that can beset 

trees. Some may be established at the root 
level (root rot, nematodes). We may not be 
able to identify these before they become 
advanced.

• Instead we will look at 
some common problems 
that can be visually 
identified and treated.

• When in doubt, contact 
the help desk!



Salt (Sodium) Buildup
• Salt buildup may occur due to the watering 

and evaporation cycle.
• Plants may show salt burn symptoms such as 

leaf yellowing and leaf burn. 

• Leach salts from the 
soil 2-3 times per year 
by irrigating twice as 
long as usual. 

• A good soaking 
monsoon rain will also 
flush salts



Heat Damage
• Usually on the South and West sides of the tree. 
• Citrus primarily, sometimes apples, most young 

tender trees.
• Faded leaves, loss of color, dry and crispy. 
• Use shade cloth or for 

foliage
• Latex paint, burlap or 

shade cloth on the 
trunk and larger 
branches (any lighter 
color latex)



Leaf-footed Bugs and Stink Bugs
• They vary greatly in color size and shape. 

Pierce fruit and suck juices. This is 
destructive, as fruit will be malformed and the 
bugs can inject disease

• Damaged fruit does not fall 
from the tree, it becomes 
scarred and malformed. 

• Pomegranate is delicious! 
• Watch for them and 

dispatch them quickly
• Or use sticky traps



Pale Leaves

Causes: Nitrogen 
deficiency, over-watering. 
Occurs mostly on the 
older growth. Leaves also 
fall prematurely. 
Controls: Apply nitrogen 
containing fertilizer -
follow recommended 
watering and fertilization 
practices



Iron Deficiency

Causes: Nutrient 
deficiency of iron. Leaves 
will be normal size. Occurs 
mostly on the newer 
growth. 
Controls: Apply chelated 
forms of iron. Foliar sprays 
act more quickly, but also 
add iron to soil for longer 
term absorbtion

Pale Leave with Dark Veins



Our Soils



Zinc Deficiency

Causes: Nutrient deficiency 
of zinc. Younger top leaves 
have yellow between the 
veins creating a banded 
appearance. Begin to grow 
closely together in bunches. 
May be gnarled or twisted 
rather than their normal 
shape. If the plant is in its 
flowering stage, the buds 
may die.

Pale Spots



Zinc Deficiency

• Add compost or other organic matter to 
help the soil manage zinc better. 

• Cut back on high-phosphorus fertilizers 
because they reduce the amount of zinc 
available 

• Application of zinc to soil may not 
correct deficiency. It may remain 
unavailable for plant absorption. Foliar 
applications of zinc sulphate or as zinc 
chelate are more effective. 

Controls



Manganese Deficiency

Often confused with, and/or occurs 
with, iron deficiency. Yellowing of 
leaves with smallest leaf veins 
remaining green to produce a 
‘checkered’ effect. Often seen in 
older leaves
Controls: Like with zinc and iron, 
soil application may not correct 
deficiency in alkaline soils because 
it may remain unavailable for plant 
absorption. 
Foliar feeding is a better option.

Pale Spots



Thrips

Very small insects. Cause cosmetic 
damage by feeding on young fruit; 
often inside blossoms. Leaves of the 
tree may also be distorted. 
Controls: Not necessary. If desired, 
sticky yellow traps can capture adult 
thrips. Insecticides are not 
recommended, as they reduce the 
predator insect population, allowing 
thrips to thrive
Thrips enjoy chewing on nectarines 
and citrus, especially Tangelos!

Brown or Gray Scars on Fruit and Leaves







Citrus Problems

Causes: Alternaria 
fungus. Most common 
following rainy winters or 
springs.
Controls: None available. 
Dispose of affected fruit

Black Fungus Inside Fruit 



Citrus Problems

Causes: Fruit on certain 
varieties of citrus, such as 
Valencia orange may turn 
from yellow to green as 
weather warms in the spring.
Controls: None required. 
Fruit quality is not affected. 

Yellow Fruit Turns Green



Citrus Problems

Causes: A natural response of 
young citrus to high heat. Can 
be found on older citrus, 
especially grapefruit and 
oranges that have been over-
fertilized.
Controls: Check irrigation. 
Reduce nitrogen fertilization 
rates. 

Thick Peel, Puffy, Misshapen Fruit



Citrus Problems

Causes: Inconsistent watering and 
fertilization practices or sunburn.

Controls: Maintain adequate 
moisture and follow recommended 
fertilizer applications. Infrequent, 
but deep watering maintains soil 
moisture at a more even level than 
does frequent, shallow irrigation. 
Soil mulches may also be used to 
enhance moisture retention.

Splitting Fruit



Citrus Problems

Causes: Natural fruit drop occurs in 
spring as trees shed excess fruit they 
cannot support. It is heavier during 
hot, dry and windy weather and on 
trees receiving inadequate irrigation 
or inadequate nitrogen fertilization. 

Controls: Increase the amount and 
frequency of irrigation during 
periods of high heat, low humidity 
and strong winds. Do not under 
fertilize.

Fruit Drop, Bud Drop



Citrus Problems

Causes: Oranges, grapefruit and 
tangerines are affected; especially 
those budded on roughlemon, 
volkameriana, macrophylla and 
trifoliate rootstocks. Cold injury 
may also result in granulation of 
fruit.

Controls: Good fertilization and 
nutrition practices and early season 
harvesting may alleviate this 
problem.

Granulation, Dry Juice Sac



Citrus Problems

Causes: Moisture stress, 
insufficient water. 

Controls: Increase expanse and 
depth of watering. Provide at least 
3 drip emitters per tree. If basin 
watering is used, the basin should 
extend out to the edge of the 
branches and be enlarged as the 
tree increases in size. Wet soil to a 
depth of 2 to 3 feet.

“Cigar” Shaped Leaf Curling



Citrus Problems

Causes: Aphids. 

Controls: Hose off with water or 
spray with a mild soap solution 
(mix one tablespoon of liquid dish 
washing detergent in one gallon of 
water).

Leaf Distortion, Cupping, Curling and Stickiness



Freeze Damage

• Freezing can damage both tree and fruit of all citrus 
varieties, but limes and lemons are most sensitive. 
Oranges, and grapefruit are intermediate hardiness, and 
mandarins are the most hardy. Older orange and 
grapefruit trees are more cold tolerant.

• Frost protection is necessary from November through 
March during the first two or three years

• Young trees can be protected by running water under 
the tree during below-freezing hours, covering them 
with a large cardboard box, placing a burlap bag over the 
tree, or covering with cloth. 



Freeze Damage

• Do not use plastic unless you build a frame to keep the 
plastic away from tree foliage. Plastic does not hold in 
much heat compared to other materials. Remove heavy 
cloth coverings after each frost period. Burlap may be left 
in place for the entire winter.

• Hanging a light bulb or incandescent Christmas lights in 
the branches on cold nights provides additional heat. 

• If a tree has freeze damage, do not prune frozen parts 
until new growth emerges in spring. After new growth 
begins, the exact portions killed by frost can be more 
clearly seen and pruned off.





Sunburn

• Temperatures above 110°F usually burn some leaves 
and fruit and may damage any exposed bark. 

• Protect exposed bark areas with tree wraps or light-
colored latex paint. When lower branches or tops of 
old trees have been pruned, exposed bark usually is 
sunburned and may be killed. Fungal infection may 
follow and destroy larger areas (e.g. sooty canker). 

• Heavy paper tree protectors or cardboard should be 
applied to young trees after painting.



Sunburn



Hendersonula Branch Wilt
“Sooty Canker”

• Disease caused by the fungus, Hendersonula
toruloidea, a wound pathogen that invades citrus 
bark that has been damaged by freezing injury, 
sunburn, or mechanical injury. The fungus does 
not infect uninjured bark tissue. 

• Symptoms: The most common symptom of sooty 
canker is the sooty, black growth that develops 
beneath bark tissue. Scattered branches are 
usually affected. 



Hendersonula Branch Wilt
“Sooty Canker”

• Most cankers develop on trunks or limbs that face 
toward the sun and are not shaded. Sunburned 
trunks and limbs are highly susceptible to 
infection.



Pruning



Pruning

• Never prune just to prune. Only prune for a reason.
• Pruning always causes a wound and always results 

in some response: loss of foliage and ability to 
create food from sunlight, potential entry points 
for decay organisms, an increase in sprouting, 
reduced or increased vigor and susceptibility to 
insect problems. 

• Decide whether the desired benefit will override 
the negative effect on the tree.



Pruning

Valid reasons to prune:
1. Dead, dying or diseased material; 
2. Crowded or crisscrossing branches/limbs, or 
to establish a dominant leader; 
3. Safety, interference or clearance; 
4. Reduce growth; 
5. Size and shape.
6. To allow in light if the tree has heavy foliage 
and there is no fruit production at the interior



Pruning
• Do not prune immediately after planting except 

to remove dead, diseased or protruding 
branches. 

• Once a plant has become established (1-2 years) 
conservative pruning can begin.

• If you need professional assistance, hire a 
certified arborist rather than a landscaper. 
Arborists have extensive tree training. 
Landscapers may have little or NO tree training



Pruning
• Light pruning may be done anytime if proper 

pruning techniques are followed. 

• For deciduous trees (most fruit except citrus), 
prune when plants are dormant, after leaf drop in 
fall or before bud break in early spring

• For evergreen/citrus, early spring is best. 

• Avoid pruning when plants appear stressed or 
during periods of high heat

• An excellent pruning resource: 
http://www.urbantree.org/prunehome.shtml

http://www.urbantree.org/prunehome.shtml


Pruning: 3-Cut Method
Use three cuts to remove larger limbs. 
This prevents the bark stripping down 
the trunk





Pruning
• Citrus wood is strong. There is no need to prune so 

the limbs can bear the weight of the fruit

• Citrus trees can produce fruit in all but the most 
shaded part of the tree

• Pruning to reduce the crop load and improve fruit 
size is not necessary, except occasionally with 
tangerines

• Fruit is just as good or better from a minimally 
pruned tree as compared a heavily pruned tree



Pruning
• Prune citrus February through April, except 

when this will result in sun exposure. 
• Some fruit production will be lost through 

pruning.
• Sometimes the lower limbs are remove to allow 

moving around under the tree. Be cautious of 
sunburn when doing this.



Pruning: Water Sprouts & Suckers
• Prune to remove suckers that grow from the 

base and water sprouts that shoot up from 
older limbs. They grow from latent buds. 

• Water sprouts are not as strong as natural tree 
growth and produce very little fruit, usually of 
poor quality.

• Suckers that come up from below the graft may 
produce fruit but it will likely be inedible.



Suckers Water Sprouts – flattish 
stem, often have thorns 



Less Pruning = 
Natural Sunburn Protection

Justice Brothers U-
Pick, Surprise AZ



Resources



Maricopa County Extension 
Master Gardener 
Plant Help Desk

• The  Maricopa County Extension Plant Help Desk provides 
research-based information to assist you with plant and pest 
problems.

• Email: maricopacountyplanthotline@gmail.com. Responses will 
generally be within a week

• Visit: 4341 E. Broadway Rd Phoenix, AZ 85040.  Bring in a plant or 
pest sample. Location is in Southeast Phoenix, near Tempe.

• If a master gardener cannot answer your question, they will refer 
the question to University expert staff members.

mailto:maricopacountyplanthotline@gmail.com


Publications
Free Publications  from the Extension:
Low Desert Citrus Varieties (AZ1001)
Diagnosing Home Citrus Problems (AZ1492)
Budding Citrus Trees (AZ1146)
Diseases of Citrus in Arizona (AZ1146)
Irrigating Citrus Trees (AZ1151)
Pruning Citrus (AZ1455)
Citrus Fertilization Chart for Arizona (AZ1671)
https://extension.arizona.edu/pubs

Books available from the Extension
Desert Landscaping for Beginners - Chapter 11: Citrus 
UA Publication - Citrus Guide

https://extension.arizona.edu/pubs
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