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Preface 

 

We use trees in our lives everyday.  We plant and maintain trees around our 
homes for beauty and shade.  We park under trees in parking lots.  We walk 
through woodlands to relax.  We harvest trees to build ourselves houses and 
wine barrels, amongst other things.  We burn trees for warmth and energy.  
Trees are a fantastic renewable resource and for some a part of family history. 
 
Trees may be the longest living organisms on earth.  Possibly, the largest living 
masses known on the planet.  They photosynthesize and harness the suns 
energy to sustain themselves on soil, water, sunlight and atmospheric gases.  
We breathe the oxygen trees generate. 
 
My experience with trees started largely by collecting physical data in oak 
woodlands in northern California in the planning process to build residential 
subdivisions.  I became a certified arborist to meet the qualifications to conduct 
the studies.  During these studies I became afflicted with a fondness for trees. 
 
It wasn’t long and I started my own arboriculture business.  After extensively 
practicing arboriculture for over a decade, through growing, planting, pruning, 
removing, appraising, and consulting on homeowner trees in and around 
Chico, California, I’ve learned to respect trees and understand what they need 
to thrive and prosper.  Because trees are living, and there are so many different 
variables associated with growing trees, the long-term success needed to grow 
or maintain a tree through maturity can be challenging. 
 
With this small book, I’ve collected some of the best printed material I have 
found in my tree work to inform average to expert tree enthusiasts.  I’ve tried 
to keep the page count low and deliver some real “to-the-point” drawings and 
articles from various professionals and publishers.  Presumably these authors 
and arborists have more material which is obtainable and I’d encourage further 
study. 
 
This collection is primarily meant for the residential care of trees and includes 
materials for proper work in, and care, for our urban forest.  Enjoy the material 
and remember if you are going to, please “plant trees…properly!” 
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Disclaimer 

 

I want to thank the producers of materials in this collection.  They are mighty oaks in the 

forest of tree literature!  I have tried to give accurate credits to authors in the book, but if 

you are a contributor and desire an edit or the removal of your information, please send 

me an email with your instruction to: (ryan@blossomlandarborist.com).   
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New Tree Planting

Think of the tree you just purchased as a lifetime investment. How well your tree, and 
investment, grows depends on the type of tree and location you select for planting, the 
care you provide when the tree is planted, and follow-up care the tree receives after 
planting.

Planting the Tree

The ideal time to plant trees and shrubs is during the dormant season’Äîin the fall after 
leaf drop or early spring before budbreak. Weather conditions are cool and allow plants 
to establish roots in the new location before spring rains and summer heat stimulate 
new top growth. However, trees properly cared for in the nursery or garden center, and 
given the appropriate care during transport to prevent damage, can be planted 
throughout the growing season. In tropical and subtropical climates where trees grow 
year round, any time is a good time to plant a tree, provided that sufficient water is 
available. In either situation, proper handling during planting is essential to ensure a 
healthy future for new trees and shrubs. Before you begin planting your tree, be sure 
you have had all underground utilities located prior to digging.

If the tree you are planting is balled or bare root, it is important to understand that its 
root system has been reduced by 90 to 95 percent of its original size during 
transplanting. As a result of the trauma caused by the digging process, trees commonly 
exhibit what is known as transplant shock. Containerized trees may also experience 
transplant shock, particularly if they have circling roots that must be cut. Transplant 
shock is indicated by slow growth and reduced vigor following transplanting. Proper 
site preparation before and during planting coupled with good follow-up care reduces 
the amount of time the plant experiences transplant shock and allows the tree to 
quickly establish in its new location. Carefully follow nine simple steps, and you can 
significantly reduce the stress placed on the plant at the time of planting.

Dig a shallow, broad planting hole. Make the hole wide, as much as three 
times the diameter of the root ball but only as deep as the root ball. It is 
important to make the hole wide because the roots on the newly establishing 
tree must push through surrounding soil in order to establish. On most planting 
sites in new developments, the existing soils have been compacted and are 
unsuitable for healthy root growth. Breaking up the soil in a large area around 
the tree provides the newly emerging roots room to expand into loose soil to 
hasten establishment.

1.

Identify the trunk flare. The trunk flare is where the roots spread at the base 
of the tree. This point should be partially visible after the tree has been planted 
(see diagram). If the trunk flare is not partially visible, you may have to remove 
some soil from the top of the root ball. Find it so you can determine how deep 
the hole needs to be for proper planting.

2.

Remove tree container for containerized trees. Carefully cutting down the 
sides of the container may make this easier. Inspect the root ball for circling 
roots and cut or remove them. Expose the trunk flare, if necessary.

3.

Place the tree at the proper height. Before placing the tree in the hole, 
check to see that the hole has been dug to the proper depth’Äîand no more. The 
majority of the roots on the newly planted tree will develop in the top 12 inches 
of soil. If the tree is planted too deeply, new roots will have difficulty 
developing because of a lack of oxygen. It is better to plant the tree a little high, 
2 to 3 inches above the base of the trunk flare, than to plant it at or below the 
original growing level. This planting level will allow for some settling (see 
diagram). To avoid damage when setting the tree in the hole, always lift the tree 
by the root ball and never by the trunk.

4.

Straighten the tree in the hole. Before you begin backfilling, have someone 
view the tree from several directions to confirm that the tree is straight. Once 
you begin backfilling, it is difficult to reposition the tree.

5.

News

 

Stihl recalls chainsaws 
Stihl Inc. has announced the 

recall of chain saws. The 

following product safety recall 

was conducted by the firm in 

cooperation with the CPSC. 

Consumers should stop using the 

product immediately unless 

otherwise instructed. It is illegal 

to resell or attempt to resell a 

recalled consumer product. 

MORE >> 

 

EAB Found in Iowa 
The Iowa Emerald Ash Borer 

Team confirmed on May 14, 

2010, that the emerald ash borer 

(EAB), an invasive pest that kills 

ash trees, has been found in 

Iowa along the Mississippi River 

two miles south of the Minnesota 

border in Allamakee County. The 

land is owned and managed by 

the U.S. Army Corps of 

Engineers and the U.S. Fish and 

Wildlife Service. This is the first 

confirmed EAB infestation in 

Iowa. MORE >> 

 

What is an Arborist and 
How Can You Find One? 
From Planet Green a Discovery 

Company MORE >> 

 

Rid your lawn of snow 
mold 
Spring is upon us and so is snow 

mold. Lawn experts provide tips 

on how to identify and help rid a 

property of this unsightly lawn 

fungus. MORE >> 

 

Green Spaces Improve 
Health 
(BBC News) There is more 

evidence that living near a 'green 

space' has health benefits. MORE 

>> 

 

National Register of Big 
Trees 
Big trees are symbols of all the 

good work trees do for the 

quality of the environment-and 

our quality of life. MORE >> 

 

National Tree Benefits 
Calculator 
The Tree Benefit Calculator 

allows anyone to make a simple 

estimation of the benefits 

individual street-side trees 

provide. This tool is based on i-

Tree’s street tree assessment 

tool called STRATUM. With inputs 

of location, species and tree size, 

users will get an understanding 

of the environmental and 

economic value trees provide on 

an annual basis. The Tree Benefit 

Calculator is intended to be 
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Fill the hole gently but firmly. Fill the hole about one-third full and gently 
but firmly pack the soil around the base of the root ball. Then, if the root ball is 
wrapped, cut and remove any fabric, plastic, string, and wire from around the 
trunk and root ball to facilitate growth (see diagram). Be careful not to damage 
the trunk or roots in the process.  

6.

  

 

  Fill the remainder of the hole, taking care to firmly pack soil to eliminate air 
pockets that may cause roots to dry out. To avoid this problem, add the soil a 
few inches at a time and settle with water. Continue this process until the hole is 
filled and the tree is firmly planted. It is not recommended to apply fertilizer at 
the time of planting.

Stake the tree, if necessary. If the tree is grown and dug properly at the 
nursery, staking for support will not be necessary in most home landscape 
situations. Studies have shown that trees establish more quickly and develop 
stronger trunk and root systems if they are not staked at the time of planting. 
However, protective staking may be required on sites where lawn mower 
damage, vandalism, or windy conditions are concerns. If staking is necessary 
for support, there are three methods to choose among: staking, guying, and ball 
stabilizing. One of the most common methods is staking. With this method, two 
stakes used in conjunction with a wide, flexible tie material on the lower half of 
the tree will hold the tree upright, provide flexibility, and minimize injury to the 
trunk (see diagram). Remove support staking and ties after the first year of 
growth.

7.

Mulch the base of the tree. Mulch is simply organic matter applied to the 
area at the base of the tree. It acts as a blanket to hold moisture, it moderates 
soil temperature extremes, and it reduces competition from grass and weeds. 
Some good choices are leaf litter, pine straw, shredded bark, peat moss, or 
composted wood chips. A 2- to 4-inch layer is ideal. More than 4 inches may 
cause a problem with oxygen and moisture levels. When placing mulch, be sure 
that the actual trunk of the tree is not covered. Doing so may cause decay of the 
living bark at the base of the tree. A mulch-free area, 1 to 2 inches wide at the 
base of the tree, is sufficient to avoid moist bark conditions and prevent decay.

8.

simple and accessible. As such, 

this tool should be considered a 

starting point for understanding 

trees’ value in the community, 

rather than a scientific 

accounting of precise values. For 

more detailed information on 

urban and community forest 

assessments, visit the i-Tree 

website. MORE >> 

 

When Tree Hugging Goes 
Too Far 
(Wall Street Journal/Real Estate)

Do we love big old trees too 

much? Many homeowners don't 

give enough thought to what 

hazards their biggest and oldest 

trees may pose to people and 

property. MORE >> 

 

USDA Newsroom 
USDA's collection of "hot topic" 

press releases ranging from 

current pest alerts for specific 

regions of the United States to 

new trends in disease prevention 

and tree and plant care. MORE 

>> 

 

Don't Move Firewood! 

 
ISA is pleased to support the 

efforts of Don't Move 

Firewood.org. Tree-killing insects 

and diseases can lurk in 

firewood. These insects and 

diseases can't move far on their 

own, but when people move 

firewood they can jump 

hundreds of miles. New 

infestations destroy our forests, 

property values, and cost huge 

sums of money to control. MORE 

>> 

 

 
"Trees are the best 

monuments that a 

man can erect to his 

own memory. They 

speak his praises 

without flattery, and 

they are blessings to 

children yet unborn." 

- Lord Orrery, 1749

 

Resources

New Tree Planting 
Brochure

Available through the ISA Web 

store
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Provide follow-up care. Keep the soil moist but not soaked; overwatering 
causes leaves to turn yellow or fall off. Water trees at least once a week, barring 
rain, and more frequently during hot weather. When the soil is dry below the 
surface of the mulch, it is time to water. Continue until mid-fall, tapering off for 
lower temperatures that require less-frequent watering.  
 
Other follow-up care may include minor pruning of branches damaged during 
the planting process. Prune sparingly immediately after planting and wait to 
begin necessary corrective pruning until after a full season of growth in the new 
location.  
 
After you’Äôve completed these nine simple steps, further routine care and 
favorable weather conditions will ensure that your new tree or shrub will grow 
and thrive. A valuable asset to any landscape, trees provide a long-lasting 
source of beauty and enjoyment for people of all ages. When questions arise 
about the care of your tree, be sure to consult your local ISA Certified Arborist 
or a tree care or garden center professional for assistance.

9.

The PHC Alternative

Maintaining mature landscapes is a complicated undertaking. You may wish to 
consider a professional Plant Health Care (PHC) maintenance program, which is now 
available from many landscape care companies. A PHC program is designed to 
maintain plant vigor and should initially include inspections to detect and treat any 
existing problems that could be damaging or fatal. Thereafter, regular inspections and 
preventive maintenance will ensure plant health and beauty.

 
E-mail inquiries: isa@isa-arbor.com

 
(c) 1998, 2004 International Society of Arboriculture. 
UPDATED JULY 2005

Developed by the International Society of Arboriculture (ISA), a non-profit 
organization supporting tree care research around the world and is dedicated to the care 
and preservation of shade and ornamental trees. For further information, contact: 
ISA, P.O. Box 3129, Champaign, IL 61826-3129, USA. 
E-mail inquires: isa@isa-arbor.com

© 2007 International Society of Arboriculture. 
UPDATED SEPTEMBER 2005

Planting and Pruning 
Education

An educational DVD for 

homeowner associations, 

government entities, libraries, or 

realtors with demonstrations on 

proper planting and pruning. 

Available for purchase online at 

Rocky Mountain ISA

Planting With a Purpose 
Knowing when, what, where, and 

how to plant is essential to a 

tree's life span. And if you want 

trees in your yard to be assets 

that continually appreciate in 

value, keep these important tips 

from the International Society of 

Arboriculture in mind before, 

during, and after planting a 

tree.MORE >>

© International Society of Arboriculture 2009 
P.O. Box 3129, Champaign, IL 61826 
Email comments & questions to isa@isa-arbor.com 
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U.C. Davis Five Step Pruning Guide for Young Trees

1. Remove broken, injured, dead, diseased, or dying branches.
2. Select leader stem.  Cut back and remove competing leaders.
3. Select and establish lowest permanent branch.  A permanent branch should be ½ the 

diameter of the main stem and well attached.
4. Select scaffold branches, cut back or remove competing branches.  Vertical spacing for

short growth trees is 12 inches.  Vertical spacing for tall growth trees is 18 inches. 
Scaffold branches should be spaced radially up the central leader.

5. Select temporary branches below the permanent branch.  Cut back so that two to three
buds remain.
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Proper Mulching Techniques 

Mulches are materials placed over the soil surface to maintain moisture 

and improve soil conditions. Mulching is one of the most beneficial 

things a home owner can do for the health of a tree. Mulch can reduce 

water loss from the soil, minimize weed competition, and improve soil 

structure. Properly applied, mulch can give landscapes a handsome, 

well-groomed appearance. Mulch must be applied properly; if it is too 

deep or if the wrong material is used, it can actually cause significant 

harm to trees and other landscape plants. 

Benefits of Proper Mulching 

! Helps maintain soil moisture. Evaporation is reduced, and the need for 

watering can be minimized.  

! Helps control weeds. A 2- to 4-inch layer of mulch will reduce the 

germination and growth of weeds.  

! Mulch serves as nature’s insulating blanket. Mulch keeps soils warmer in 

the winter and cooler in the summer.  

! Many types of mulch can improve soil aeration, structure (aggregation of

soil particles), and drainage over time.  

! Some mulches can improve soil fertility.  

! A layer of mulch can inhibit certain plant diseases.  

! Mulching around trees helps facilitate maintenance and can reduce the 

likelihood of damage from “weed whackers” or the dreaded “lawn 

mower blight.”  

! Mulch can give planting beds a uniform, well-cared-for look.  

Trees growing in a natural forest environment have their roots anchored in a 

rich, well-aerated soil full of essential nutrients. The soil is blanketed by leaves 

and organic materials that replenish nutrients and provide an optimal 

environment for root growth and mineral uptake. Urban landscapes, however, 

are typically a much harsher environment with poor soils, little organic matter, 

and large fluctuations in temperature and moisture. Applying a 2- to 4-inch 

layer of organic mulch can mimic a more natural environment and improve 

plant health.  

The root system of a tree is not a mirror image of the top. The roots of most 

trees can extend out a significant distance from the tree trunk. Although the 

guideline for many maintenance practices is the drip line—the outermost 

extension of the canopy—the roots can grow many times that distance. In 

addition, most of the fine, absorbing roots are located within inches of the soil 

surface. These roots, which are essential for taking up water and minerals, 

require oxygen to survive. A thin layer of mulch, applied as broadly as practical, 

can improve the soil structure, oxygen levels, temperature, and moisture 

availability where these roots grow.  

Types of Mulch  

Mulches are available commercially in many forms. The two major types of 

mulch are inorganic and organic. Inorganic mulches include various types of 

stone, lava rock, pulverized rubber, geotextile fabrics, and other materials. 

Inorganic mulches do not decompose and do not need to be replenished often. 

On the other hand, they do not improve soil structure, add organic materials, or 

provide nutrients. For these reasons, most horticulturists and arborists prefer 

organic mulches.  

Organic mulches include wood chips, pine needles, hardwood and softwood 

bark, cocoa hulls, leaves, compost mixes, and a variety of other products usually 

News

Stihl recalls chainsaws  
Stihl Inc. has announced the 

recall of chain saws. The 

following product safety recall 

was conducted by the firm in 

cooperation with the CPSC. 

Consumers should stop using 

the product immediately unless

otherwise instructed. It is 

illegal to resell or attempt to 

resell a recalled consumer 

product. MORE >>

EAB Found in Iowa  
The Iowa Emerald Ash Borer 

Team confirmed on May 14, 

2010, that the emerald ash 

borer (EAB), an invasive pest 

that kills ash trees, has been 

found in Iowa along the 

Mississippi River two miles 

south of the Minnesota border 

in Allamakee County. The land 

is owned and managed by the 

U.S. Army Corps of Engineers 

and the U.S. Fish and Wildlife 

Service. This is the first 

confirmed EAB infestation in 

Iowa. MORE >>

What is an Arborist and 
How Can You Find One?  
From Planet Green a Discovery 

Company MORE >>

Rid your lawn of snow 
mold  
Spring is upon us and so is 

snow mold. Lawn experts 

provide tips on how to identify 

and help rid a property of this 

unsightly lawn fungus. MORE

>>

Green Spaces Improve 
Health  
(BBC News) There is more 

evidence that living near a 

'green space' has health 

benefits. MORE >>

National Register of Big 
Trees  
Big trees are symbols of all the 

good work trees do for the 

quality of the environment-and 

our quality of life. MORE >>

National Tree Benefits 
Calculator  
The Tree Benefit Calculator 

allows anyone to make a 

simple estimation of the 

benefits individual street-side 

trees provide. This tool is 

based on i-Tree’s street tree 

assessment tool called 

STRATUM. With inputs of 

location, species and tree size, 
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derived from plants. Organic mulches decompose in the landscape at different 

rates depending on the material and climate. Those that decompose faster must 

be replenished more often. Because the decomposition process improves soil 

quality and fertility, many arborists and other landscape professionals consider 

that characteristic a positive one, despite the added maintenance.  

Not Too Much!  

As beneficial as mulch is, too much can be harmful. The generally 

recommended mulching depth is 2 to 4 inches. Unfortunately, many landscapes 

are falling victim to a plague of overmulching. A new term, “mulch volcanoes,” 

has emerged to describe mulch that has been piled up around the base of trees. 

Most organic mulches must be replenished, but the rate of decomposition 

varies. Some mulches, such as cypress mulch, remain intact for many years. 

Top dressing with new mulch annually (often for the sake of refreshing the 

color) creates a buildup to depths that can be unhealthy. Deep mulch can be 

effective in suppressing weeds and reducing maintenance, but it often causes 

additional problems.  

   

Problems Associated with Improper Mulching  

! Deep mulch can lead to excess moisture in the root zone, which can 

stress the plant and cause root rot.  

! Piling mulch against the trunk or stems of plants can stress stem tissues 

and may lead to insect and disease problems.  

! Some mulches, especially those containing cut grass, can affect soil pH. 

Continued use of certain mulches over long periods can lead to 

micronutrient deficiencies or toxicities.  

! Mulch piled high against the trunks of young trees may create habitats 

for rodents that chew the bark and can girdle the trees.  

! Thick blankets of fine mulch can become matted and may prevent the 

penetration of water and air. In addition, a thick layer of fine mulch can 

become like potting soil and may support weed growth.  

! Anaerobic “sour” mulch may give off pungent odors, and the alcohols 

and organic acids that build up may be toxic to young plants.  

users will get an understanding 

of the environmental and 

economic value trees provide 

on an annual basis. The Tree 

Benefit Calculator is intended 

to be simple and accessible. As 

such, this tool should be 

considered a starting point for 

understanding trees’ value in 

the community, rather than a 

scientific accounting of precise 

values. For more detailed 

information on urban and 

community forest assessments,

visit the i-Tree website. MORE

>>

When Tree Hugging Goes 
Too Far  
(Wall Street Journal/Real 

Estate)Do we love big old trees 

too much? Many homeowners 

don't give enough thought to 

what hazards their biggest and 

oldest trees may pose to 

people and property. MORE >>

USDA Newsroom  
USDA's collection of "hot topic" 

press releases ranging from 

current pest alerts for specific 

regions of the United States to 

new trends in disease 

prevention and tree and plant 

care. MORE >>

Don't Move Firewood!  

ISA is pleased to support the 

efforts of Don't Move 

Firewood.org. Tree-killing 

insects and diseases can lurk in

firewood. These insects and 

diseases can't move far on 

their own, but when people 

move firewood they can jump 

hundreds of miles. New 

infestations destroy our 

forests, property values, and 

cost huge sums of money to 

control. MORE >>

"I think that I shall 

never see / A poem 

lovely as a tree." - 

Joyce Kilmer, 

"Trees," 1914

Resources

Proper Mulching 
Techniques Brochure

Available through the ISA Web
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Proper Mulching  

It is clear that the choice of mulch and the method of application can be 

important to the health of landscape plants. The following are some guidelines 

to use when applying mulch.  

! Inspect plants and soil in the area to be mulched. Determine whether 

drainage is adequate. Determine whether there are plants that may be 

affected by the choice of mulch. Most commonly available mulches 

work well in most landscapes. Some plants may benefit from the use of a 

slightly acidifying mulch such as pine bark.  

! If mulch is already present, check the depth. Do not add mulch if there is 

a sufficient layer in place. Rake the old mulch to break up any matted 

layers and to refresh the appearance. Some landscape maintenance 

companies spray mulch with a water-soluble, vegetable-based dye to 

improve the appearance.  

! If mulch is piled against the stems or tree trunks, pull it back several 

inches so that the base of the trunk and the root crown are exposed.  

! Organic mulches usually are preferred to inorganic materials due to their 

soil-enhancing properties. If organic mulch is used, it should be well 

aerated and, preferably, composted. Avoid sour-smelling mulch.  

! Composted wood chips can make good mulch, especially when they 

contain a blend of leaves, bark, and wood. Fresh wood chips also may be 

used around established trees and shrubs. Avoid using noncomposted 

wood chips that have been piled deeply without exposure to oxygen.  

! For well-drained sites, apply a 2- to 4-inch layer of mulch. If there are 

drainage problems, a thinner layer should be used. Avoid placing mulch 

against the tree trunks. Place mulch out to the tree’s drip line or beyond.  

Remember: If the tree had a say in the matter, its entire root system (which 

usually extends well beyond the drip line) would be mulched. 

E-mail inquiries: isa@isa-arbor.com 

(c) 1998, 2004 International Society of Arboriculture. 

UPDATED JULY 2005 

Developed by the International Society of Arboriculture (ISA), a non-profit 

organization supporting tree care research around the world and is dedicated to 

the care and preservation of shade and ornamental trees. For further 

store

Proper Mulching 
Techniques Key to 
Healthy Trees 
Mulching is one of the most 

beneficial things a homeowner 

can do to keep trees healthy - 

it makes growing situations 

more "friendly" for trees in 

general. But over-mulching can

be one of the worst 

landscaping mistakes you can 

make, MORE >>
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GROWING CITRUS IN SACRAMENTO 
 
Growing citrus trees can be very rewarding for home gardeners in Sacramento. Citrus trees are 
generally easy to grow and can add interest to a landscape with their fragrant flowers, colorful fruit, and 
evergreen leaves, as well as add an “edible” element with their tasty fruit. Varieties recommended for 
Sacramento include navel and Valencia oranges, Satsuma mandarin, Meyer lemon, and Bearss lime. 

CHOOSING A CITRUS TREE 
Consider the space you have for a tree: standard size citrus trees grow to 20 feet or more, dwarf trees 
to 6-10 feet.  Four Winds Growers provides a good source for information on varieties 
(www.fourwindsgrowers.com). Consider the cold hardiness of varieties when making your selection 
since light frosts are frequent during Sacramento winters and hard freezes hit the area every few years. 
Lime trees, for instance, tend to be less cold tolerant than most other citrus, whereas mandarins and 
kumquats are among the most cold tolerant. By comparing the ripening times in the Central Valley for 
the various varieties and carefully selecting your citrus trees, you can potentially have ripe fruit almost 
all year.   

PLANTING 
Plant citrus trees in full sun and well-drained soil. Do not plant citrus in a lawn or with plants that require 
frequent irrigation. Space standard trees at least 12 feet apart, and dwarf trees 8-10 feet apart. The 
best time to plant citrus is early spring after the danger of frost has passed and when nurseries stock 
the best selection. Early planting also allows the tree to establish itself before the hot weather hits.  

If you have heavy clay soil or very sandy soil, spread about 1 to 2 inches of good quality soil planting 
mix or compost to a 5 ft. x 5 ft. area of soil, and rototill it thoroughly. The tree will be planted in the 
center of this area, and roots will explore this amended soil. On clay soils, provide for drainage by 
creating a mound or raised bed before adding the compost. 

Dig a hole at least twice as wide as the rootball, but no deeper. Set aside the soil from the hole for 
backfill. Gently loosen any matted or circling roots at the edges of the rootball. Position the rootball in 
the hole so the top sits about 1” above the surrounding ground. Do not add soil amendments in with the 
native soil unless you incorporated compost as described above. Next, fill the hole with the native soil. 
Tamp gently to eliminate air pockets around the rootball and to ensure good roots-to-soil contact. Keep 
soil off the top of the rootball. Water thoroughly, and keep the rootball moist until roots grow out into the 
native soil. 

WATERING 
Citrus trees need regular and adequate soil moisture for healthy growth and good fruit production.  
Fluctuating soil moisture can cause the fruit to split. Adequate soil moisture means the soil should be 
kept moist but not wet. Once the trees are well established, allow the soil to partially dry out between 
water applications. How much, how often, and how long you need to water depends upon your growing 
conditions such as your soil type, drainage, weather, age and size of the trees, as well as the type of 
watering system you use. Keep in mind that more citrus trees die from excess water than from drought! 

Garden Notes 
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A drip system with either 2 or 4 emitters per tree, or micro-sprinklers preferably directed away from the 
tree trunk, provide two water-efficient ways to irrigate your trees. The root zone of citrus is shallow and 
emitters or sprinklers need to apply water near the trunk of newly planted trees to keep the rootball 
moist until roots grow into the native soil. With either a drip system or micro sprinklers you may need to 
water twice a week during the first two years, especially during hot periods. Apply water further from the 
tree trunk as trees become established (watering mainly near the tree’s drip line), increase the amount 
of water per session, and reduce the frequency (every 7-10 days for mature trees). 

Another way to irrigate citrus is to build a water trough around the tree and fill it with water. For a newly 
planted tree, take a hoe and scrape a shallow ditch about 4-6” wide encircling the tree about a foot from 
the tree trunk. Use the soil pushed to the side by the hoe to build up the edges of the trough to 6” high. 
Fill this donut shaped basin with enough water to wet the root area to a depth of 1 foot the first year. 
The water will travel downward but also outward to moisten the roots. As the tree grows, re-form the 
ditch each year, make it wider, center it under the outer edge of the tree’s canopy, and water deeper (to 
a depth of 2 to 3 feet for a mature tree). Avoid wetting the soil at the base of the trunk. 

FERTILIZING  
Citrus trees are heavy feeders, and they may need regular applications of nitrogen, iron, and/or zinc. 
The easiest way to feed citrus trees is with an organic or synthetic fertilizer formulated specifically for 
citrus. Read and follow the label directions for how much and when to feed your trees. A good plan is to 
divide the annual amount of fertilizer into two or three portions and apply the first portion in March 
before bloom, the second in May, the third in June. Avoid fertilizing after August because it can 
stimulate new growth that will be frost tender. An annual application of compost is also beneficial to 
citrus and may provide sufficient fertilization. 

PRUNING 
Citrus trees usually need little pruning, especially for the first 2 or 3 years. When pruning is needed, it is 
best done in spring after danger of frost, and in summer. Avoid pruning after August because it can 
stimulate new growth that is likely to be injured by frost. 

Remove dead and rubbing branches, and suckers (shoots) that originate below the graft union. 
Remove watersprouts (unusually vigorous upright shoots) as they are usually less productive. You may 
want to prune vigorously-growing older trees to control size, or to fit your growing space. Prune out 
foliage that touches the ground as this provides easy access for ants and snails to reach upper 
branches. Remove dead branches that accumulate in the center of older trees to allow better light 
penetration and reduce pest habitat. 

SANITATION 
Keep the area under the canopy of the tree free of weeds and debris, which can harbor pests and 
diseases and compete with trees for water and nutrients. Remove diseased or pest-infested branches 
as soon as they are discovered. 

FRUIT THINNING 
The home citrus grower does not usually need to thin fruit. However, an excessively heavy crop may 
stunt weaker trees so sometimes fruit thinning is justified. Mandarin trees produce especially heavy 
crops and trees may benefit by fruit thinning. There is a natural drop of pea-sized fruit about a month 
after bloom. Golf ball-size fruit may drop later if it is hot, the tree is water stressed, or nitrogen levels are 
too low or too high. On new trees, it is recommended that all fruit be removed during the first two years 
to encourage root and vegetative growth. 
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HARVEST 
Most citrus varieties ripen from late fall through winter, although Valencia oranges and grapefruit ripen 
in early summer in Sacramento. Citrus ripen only on the tree and are sour if picked too early. Just 
because the fruit has turned color doesn’t mean it is ripe. Pick one fruit and test the flavor. Generally, 
citrus fruit store best on the tree without losing quality, except Satsuma mandarins which should be 
picked as soon as they are ripe. If a hard freeze is forecast, remove ripe fruit from the tree for 
immediate use, or freeze the juice for later use. Damage to green fruit may not be apparent until 
harvest when the “ripe” fruit is dry and pithy. 

MULCH 
Citrus tree roots are generally shallow, concentrated in the upper 2 feet of soil, and extend well past the 
drip line. Use 4-6” of organic matter such as compost, leaves, straw, or wood chips under the tree to 
conserve water and discourage weeds, but keep it 4-6” away from the trunk. Mulch also moderates soil 
temperatures and improves the soil as it decomposes. 

PEST CONTROL 
Vigorously growing citrus have few pest problems, but even well-grown trees can have aphid, scale, 
whitefly, or mite problems. Management information for the control of these pests is online at 
www.ipm.ucdavis.edu. In poorly drained soil, fungal diseases often infect the trunk and roots, so well 
drained soil is a must! 

CONTAINERS 
Many citrus varieties can be grown in containers. These trees have different requirements than those 
planted in the ground. Small, compact types of citrus such as Satsuma mandarin, kumquat, lime, and 
Meyer lemon do well for years in pots. The pot should be at least a 15 gallon size (about 17” diameter 
by 16” deep). Half-barrels are a good choice. Holes in the bottom of the container are essential for good 
water drainage. Use bricks or wood blocks to raise the container off the ground for good drainage and 
air circulation beneath the container. Use a good commercial potting soil in the container. 

Container citrus require watering more frequently than in-ground trees. In hot weather, they may need 
water every day. Check soil moisture by using a moisture meter, or use the “feel” test. To conduct a 
“feel” test, carefully dig down 6-8” into the soil with a trowel, place a handful of soil in the palm of your 
hand, and squeeze the soil. If water drips out, it is too wet; if the soil forms a weak ball, there is 
sufficient water; if the soil is crumbly and will not form a ball, it is dry and needs water. A drip-irrigation 
system on a timer is useful. The frequent watering needed to maintain container moisture leaches 
nutrients out of the soil, so the plants will need regular fertilization. Use a slow-release fertilizer and 
follow package instructions for amounts to use for container trees. 

COLD HARDINESS  
Young citrus trees need to have some frost protection in Sacramento for the first 4 or 5 years. Older 
trees vary in their tenderness depending on the type of citrus. Citrus tree leaves and branches can be 
damaged below the temperatures shown below (these are not hard and fast figures): 

Limes 29 degrees 
Lemons and grapefruit 26 degrees  
Meyer lemon 22 degrees 
Oranges and mandarins 21 degrees 
Kumquat 19 degrees 

Depending on the state of ripening, citrus fruit can be damaged below 27 degrees. Citrus sensitivity to 
cold also depends on how long it stays cold, whether the trees are exposed or in a protected area, 
whether the trees are in a low area where cold air collects, and how old the trees are. 
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If a hard freeze is expected, make sure citrus trees are well watered, and rake back mulch to 
encourage the absorption of daytime heat in the soil and its release at night. Covering trees with frost 
cloths, sheets, or blankets at night helps hold the radiated heat in. Add outdoor Christmas lights (the old 
type of bulbs that get warm, not modern LED lights) in the tree canopy to add heat. For additional 
information on frost protection see Frost Protection for Citrus and Other Subtropicals (ANR Publication 
8100 available at http://anrcatalog.ucdavis.edu).  

FOR ADDITIONAL INFORMATION: 

• Citrus, Complete Guide to Selecting and Growing more than 100 Varieties by Lance Walheim 
• The California Master Gardener Handbook, 2002, ANR Publication 3382 
• Frost Protection for Citrus and Other Subtropicals, 2003, ANR Publication 8100 

WEBSITES: 

• www.ipm.ucdavis.edu (pest information, citrus information) 
• www.fourwindsgrowers.com 
• http://cekern.ucdavis.edu  KC9382 Growing Backyard Citrus in Kern County, by Craig Kallsen, 

Farm Advisor, revised July 2007 
 

To simplify information, trade names of products and company names have been used.  No 
endorsement of named products or companies is intended, nor is criticism implied of similar products or 
companies that are not mentioned. 

 
March 2009.  Written by UC Master Gardeners Cathy Coulter and Elizabeth Wise.   
Reviewed and edited by Chuck Ingels, Farm Advisor; Judy McClure, Master Gardener Program 
Coordinator; and UC Master Gardener Caroline Hathaway. 
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