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� Fruit Trees
» Roots, climate, pollination, soils
» Planting, irrigation, pruning, fruit thinning
» Budding & grafting
» Citrus
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Fruit

ShootsRoots
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The number of hours below 45°F required 
by a fruit species or variety between 

November 1 and February 15

Lack of chilling � bud kill, extended 
bloom, and poor fruit set 



Three zones with low-chill winters



"
�������4�8
�������

Minimum of
6 hours per day
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� Pollenizer: A tree of one variety used 
to provide pollen to a nearby tree of 
a different variety to produce fruit

� Pollinator: An insect (usually a bee) 
that carries pollen from one tree or 
flower to another
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Variety
Bing, Lambert
Rainier

Royal Ann
Bl. Tart., Van
Lapins, Stella

Pollenizer
Black Tart., Van, Rainier
Van, Lambert, Black Tart,

Bing 
Van, Black Tart.
All varieties
Self-fruitful
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� Optimum depth: 3-5 ft. (walnuts 5-7 ft.)
� Minimum depth: 1-2 ft.
� Good drainage
� Alternatives:

� Wine barrels (dwarf), raised beds, 
trencher lines, auger holes
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� None in planting hole
� Compost rototilled in soil
� Uncomposted amendments rototilled 

months before planting
� Avoid pockets of undecomposed organic 

matter in heavy soils
� Add mulch or compost to surface
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� Rootstock/Stock – tree below graft union
� Scion – above union; bud or shoot grafted
� Crown: trunk below ground (also canopy)
� Tree size

� Standard – 20-25 ft.
� Semi-dwarf (dwarfing rootstk) - 12-20 ft.
� Genetic dwarf (std. rootstock) - 8-12 ft.

� Peaches, nectarines, apple, citrus
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Standard Peach Genetic Dwarf Peach

INTERNODE LENGTH
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� Scaffold branch: main structural limb
� Spur: short fruiting twig
� Shoot: current season elongated growth
� Water sprout: vigorous shoot from branch
� Sucker: shoot from rootstock or roots
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Peach Fruiting Branches

Flower 
buds

Veg. 
bud
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� Bare root cheaper than potted
� Use ½ to 5/8 in. caliper trees
� Avoid drying of bare roots
� “Heal in” bare root trees if planting is 

delayed
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� Check roots, cut off dead or damaged
� Hole size: Wide, and deep if compacted
� Plant on mound to keep crown dry
� Plant high! – Reduces chances of crown 

& root rot
� Upper roots just below ground, graft 

union well above soil
� Allow for soil settling
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� Head tree at 18-36 in.
� Cut back well-placed laterals to 3-8 in., 

remove all others
� Paint trunk white

� Interior latex paint & water, 50:50
� Entire trunk & 2 in. below soil
� Prevents sunburn & borers
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� Water in after planting
� In heavy soil, do not water in if soil wet

� Anaerobic conditions � dead roots
� Drip emitters 1 ft. away from trunk,     

or doughnut basin around tree
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� Best = drip and microsprinkler irrigation
� Also, furrow, doughnut ring, sprinkler
� Worst = in a lawn
� Water should reach at least 2 ft. deep
� A 2-year-old tree can use about 2 

gal./day
� A mature tree can use >50 gal./day
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� Don’t overfertilize!  Little N required.
� Use no more than 1 lb. N per year, if 

any
� Too much N � excessive growth, 

shading of lower wood
� Other nutrients usually sufficient
� Use organic amendments
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� Removal of part of branch or shoot
� Used to promote branch development, 

especially on young trees
� Stimulates growth just below cuts
� Can reduce sunlight penetration
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� Removal of entire branch 
or shoot, or back to a 
branch >1/3 the thickness 
of cut branch

� Used to prevent crowding 
and improve sunlight 
penetration

� Defines main branches
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Bad

Good
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� Purpose: promote scaffold branches
� Head unwanted shoots to 4-6 in.
� Pinch 2 ft. long scaffold branches to 

promote side branching
� Reduces training time, shortens time to 

first fruit production



"
�����9�
�����7�����������
$?����������(

��#�	� �#��	



� Purpose: To increase sunlight  & 
productivity of lower fruiting wood

� Remove unwanted vigorous, 
upright shoots 1-3 times during 
season

� Bring down tree height
� Large branches may sunburn if 

pruning is excessive
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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� Most common method
� Stone fruits and almonds;                  

can also use for apples,                      
pears, figs, persimmons

� Select scaffolds during first 2 growing 
seasons, touch up in dormant season

� Keep center open during summer from 
the start
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� Open center
Pruning stone fruits

� Peach/Nectarine
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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� Used for apples, pears, Asian pears
� Maintain leader, remove at certain height
� Tie or stake lateral branches outward
� Create 3-4 whorls of branches
� Branches offset from those below
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Robert Stebbins 1976Robert Stebbins 1976
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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� Walnuts & persimmons; can also use 
for apples, pears, and figs

� Start tree as central leader, then cut 
out the leader part way up

� Shorter leader = delayed open center
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� Modified Central Leader
Pruning different species

� Walnut
� Pecan
� Persimmon



� Bears laterally on current season’s growth
� Terminal & first few lateral buds on 1-

year-old branches are mixed
»Both male & female flowers
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� Modified central leader
� 3 - 5 main scaffolds

» 1 foot intervals
» 1st  & 2nd year can pinch 

shoots to promote 
branching.

» Head branch ends you 
want to keep growing 
into scaffolds.
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� Dormant, annual 
pruning

� Primarily small cuts
� Thin out to invigorate 

and increase fruit size
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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� At planting, head trees to 18-24 in.
� Mid-spring – cut back new growth by 

half
� Mid-summer – cut subsequent growth 

back by half
� Thinning cuts for sunlight penetration
� May need to prune 1-2 more times
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� Cut back new growth above selected 
tree height 2-3 times during growing 
season

� Thinning cuts for sunlight penetration
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� Advantages
� Tree maintenance without ladder
� Trees for small spaces
� Sequential ripening

� Disadvantages
� Less fruit
� No shade
� Timing of pruning critical
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� Open center
� Central leader
� Modified central leader
� Perpendicular “V”
� Fruit bush
� Espalier
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1. Cut to desired height in thirds over 3 years
� Thin upright shoots in summer to 

provide light for lower fruiting wood
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1. Cut to desired height in thirds over 3 years
� Thin upright shoots in summer to 

provide light for lower fruiting wood
2. Bring down height in one year

� Saw off limbs well below desired height
� Leave one “nurse” limb to feed roots
� Thin new shoots, train tree as desired
� Paint exposed limbs white
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Before

After

Harvest



Yield

Fruit Size

Increasing No. Fruit/Tree
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� Increases fruit size
� Improves fruit color
� Reduces diseases (esp. brown rot)
� Reduces alternate bearing
� Reduces limb breakage
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� Hand thinning
� Most thorough but time consuming
� Selectively eliminate small, damaged 

fruit
� “Cluster buster”

� Short hose piece on mop handle
� Quick, but not selective
� May damage fruit









	�
�����������
�����������"������

� Timing: ¾ to 1 in. dia. (late April-early May)
� Spacing

� Depends on tree vigor
� Fruit should not touch at harvest
� Peaches: 4-6 in.    Apricots: 3-5 in.
� Apples: Thin to 1 fruit per cluster or 6 in.
� Pears: Thin to 1 fruit/cluster (Bartlett –

no thinning)
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� Few or no flowers
� Lack of chilling, overcropping, severe 

pruning, too young.  Re-graft (?)
� Fruit drop

� Some is normal
� Lack of pollination
� Worms, diseases, drought, fruit load

� Small fruit
� Overcropping, rootstock sucker (?)
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� Lack of flavor
� Variety, overirrigation

� Split fruit or pits
� Variety; drought followed by over irrig.
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GRAFT / BUD 
UNIONS

English on 
Black Walnut

English on 
Paradox Walnut

Almond

Apricot

Rootstock Sucker, 
Main Tree Never 

Grew
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� Produce new fruiting tree from rootstock 
sucker of dead, injured, or fruitless tree

� Repair tree with dying trunk
� Add pollenizers
� Make fruit salad trees
� Make tree or shrub with

different colored flowers



Folding T-budding knife with bark lifter

Knife with folding T-budding 
and grafting blades
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Budding
� T-budding
� Chip budding

Grafting
� Whip graft
� Bark graft
� Cleft graft
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� Removal of bud of desired variety 
(without wood), insertion in stock

� Bark must be “slipping”
� Spring � branch for current season

Late summer � branch for next season

� Use vigorous 1-year-old shoots, > ¼ in.
� Cut branch ½ in. above top of bud to 

force growth



T-Budding



Remove leaves from 
scion, leave petiole

Use now or wrap 
with wet paper 
towel, store in 

plastic bag in fridge

T-BUDDING



Top of T cut into bark Downward cut into bark
STOCK

T-BUDDING



Peel back bark

T-BUDDING

STOCK



Cut under bud, 
starting ½” below bud

Cut through bark only, 
½” above bud

T-BUDDING



Squeeze bark, remove 
bud shield from wood

Or remove thinstrip 
of wood too

T-BUDDING



Insert bud shield into T cut

T-BUDDING



Wrap with budding rubber or parafilm

T-BUDDING



Bud that “took”

Fall budded, headed in 
winter, new spring 
growth

T-BUDDING
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Budding
� T-budding
� Chip budding

Grafting
� Whip graft
� Bark graft
� Cleft graft



Whip Graft
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� Removal of 1-yr.-old branch of desired 
variety, insertion in stock (tongue in groove)

� Done before bud swell
� 1-year-old wood – match size
� Angled cut 1-1½ in. long in stock, scion
� Vertical cut 1/3 the distance from cut tip



Choose stock & scion 
of similar caliper

Make 1” to 1 ½” angled 
cuts in stock & scion

WHIP GRAFT



Slice off 
“tail”

Equal 
cuts in 
stock & 
scion

Top of 
stock

Bottom 
of scion

WHIP GRAFT



¼” vertical cut 
starting 1/3 the 
distance from the tip

Twist the knife 
outward to make 
insertion easier

WHIP GRAFT



Scion 
inserted 
into stock

Parafilm 
tape 

wrapped

WHIP GRAFT



3 weeks later Remove competing shoots

WHIP GRAFT
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� Standard – to 20 or more feet!
� Dwarf – to 6-10 ft. 
� Meyer lemon (Citrus meyeri) is not a true 

lemon (Citrus limon)
� Was discovered in China in 1908 by 

Frank Meyer
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� Roots are shallow (1-2 ft.)
� Good drainage essential
� Avoid heavy clay soils
� Raised beds or containers if soil is 

poor
� Provide plenty of water
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� Little required – shaping, dead wood
� Timing – early spring after frost is best
� Head or remove strong upright shoots
� Keep “skirts” pruned up off ground
� Tall trees: reduce height over 3-years, 

whitewash exposed limbs
� Can prune fairly severely to reshape and 

reinvigorate tree
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� Mexican Lime 29
� Bearss Lime 28
� Regular Lemon 26
� Grapefruit 25
� Meyer Lemon 22
� Sweet Orange 21
� Mandarin / Tangerine 20
� Kumquat 19
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� Pest of apple, pear, quince, walnut
� Overwinter as larva in cocoon
� Mating begins during flowering
� 3 generations per season
� Extremely difficult to control
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� Take what you get, cut damage out
� Remove/destroy infested fruit early
� Bag individual fruits
� Mass trapping of males
� Pheromone confusion
� Summer oil spray – every 7-10 days!
� Chemical: Sevin (kills beneficials!)
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� Soft scale
»Kuno, lecanium, brown, black, etc.
»Covering is body of adult female
»Excrete honeydew

� Armored scale
»Calif. Red, San Jose, Euonymus, etc.
»Covering is waxy secretion
»Little honeydew

� Cottony cushion
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� Tanglefoot to prevent ants (soft scale)
� Dormant oil spray at bud swell
� Monitor crawlers with sticky tape - May
� Spray oil after crawlers emerge (June)

»Foliage hinders good coverage
� Imidacloprid (Merit) for ornamentals, 

flowering fruit trees
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Pacific flatheaded borer adult 



Pacific flatheaded borer larva



Shothole borer adult
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� Most important species:
»Pacific flatheaded borer, shothole borer

� Control methods:
»Keep trees healthy
»Prevent sunburn!

–Paint new trees and exposed 
branches white

–Proper dormant & summer pruning
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� Bacteria – enters through flowers 
under warm, moist conditions

� Affects apple, pear (esp. Bartlett), 
Asian pear, flowering pear, quince, 
loquat, pyracantha, hawthorne
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� Cut shoot or branch 12 in. below 
infection zone
»Sterilize shears between cuts 

(20% solution of bleach)
� Spray copper product twice during 

bloom
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� Shot hole affects peaches, nectarines, 
apricots (not plums!)

� Peach leaf curl affects peaches, 
nectarines

� Fungal diseases spread by rain, wind
� Spores overwinter in buds and twigs
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� For both diseases:
»Late Nov. copper spray

(Fixed copper, basic copper sulfate, 
etc.)

� For peach leaf curl:
»Also spray copper or lime sulfur in 

Feb. as flower buds begin to swell
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� Fungal spores enter through flowers, 
kill spurs

� Attacks fruit during ripening
� Control not necessary in dry springs
� Remove mummies, thin fruit
� Copper spray at bud swell (P.L.C. too)
� 1-2 copper sprays during bloom


