Labour availability

Availability of land

Availability of facilities and markets
Availability of finance

Availability of research

Pest and diseases
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Temperature

- Chilling requirement

Models for calculating chill

Chilling hours

The chilling hours of the period were calculated
counting the hours in which the temperature remained
= 7 and =0 "C.

Chill units (Utah)

The Utah model of chill amits (CU) defines a CU as
the permanence of the buds for a period of 1 hour in a
temperature range considered optimum (2.5-12_5 °C)
to accumulate chill. Temperatures < 1.4 “C do not
coniribute to chill accumulation and are assigned a O
value; temperatures between 1.5 and 2 4 °C contribute
0.5 CLIL iemperatures between 12.5 and 159 °C also do
not contribute to chill accumulation, while temperaiires
between 16 and 18 °C contribute negatively -0.5 CLJ;
and temperatures over 18 "C are assigned a value of -
1 UF, that is, subtracting values from the chill units
accumulated due to temperatures within the range of
1.5 and 12.5 °C (Richardson e af., 1'974).

The model of Positive Chill Units (PCLU)Y 152 a
modification of the Thtah Model, which does not
consider the negative values for the chill accumulation,
and which is designed for situations where, because
of the abundance of high winier temperatures
(temperatures > 16 “C) the final values are negative
(Linsley-Moakes ef al_, 1995).

Dyvmamic Model

The Dyvnamic Model was developed in Israel (Fishrman
ef af, 1987T), precisely to make corrections because of
high winter temperatures that cccur in the Jordan Vallew
(30-3Z2" MNorth lat. ). and is based on the hypothesis that
chill accumulation occurs i the form of portions or
gueanfurn of chill, according to a model that occurs in
two stages, as shown in the following scherme:
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Heat requirememnt

Heat accumulation -Degree days or Heat Units-

Degree days= (M-10) X N



Freezing
Bark, trunk and branch splitting

Sunscald

Winter injury: Trunk injuries are a symptom of winter damage,
and they can be an avenue for subsequent disease
development. This occurs frequently with quick periods of
freezing temperatures in the late fall, before the trees have
hardened off for the winter. Once winter injury is present on tree
trunks, pathogens can infect by entering the injured tissues. For
example, black rot, mentioned above, could get its start through
a winter injury canker.

Sunscald is another type of damage that can occur on trees
as temperatures drop quickly. Much like frost cracks, it
appears on the sunny side of the tree where warm bark
may cause cells just under the bark to break dormancy that
protects them from the cold. Sunset brings a rapid drop in
temperatures, killing these normally dormant cells. Young
trees with thin bark are more susceptible to sunscald.
Damage from sunscald leaves bark with a sunken
appearance where cells have died.



Freezing (tolerant)
Blueberry, currant, raspberry, strawberry, sourcherry, apple

Freezing (intermediate)
Black mulberry, pear, sweet cherry

Freezing (sensitive)
Plums, apricot, peach



Insufficient Chilling

A peach grower shows a bud that
developed poorly due to inadequate
chilling hours during the 2017 growing
season when Texas fruit crops were
very short on chill hours. (Texas A&M
AgriLife photo by Adam Russell)
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Topography

Latitude

Altitude

Large volume of water
Slopes

wind
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Leaf Sampling Methods for Orchards

What to sample: A sample is a composite sample of leaves from multiple
trees within a similarly comparable block within the orchard and should not
represent more than 10 acres. Take each sample from the SAME VARIETY
and the SAME AGE group on the SAME ROOTSTOCK and of the SAME
VIGOUR of trees in similar soil and management conditions.

When to sample: Samples should be taken from late July to early August to
compare to the standard values for tree fruits. Samples can be taken at
other times during the growing season but, in this case, comparative
samples should be obtained from the area of concern and one from a “good”
area to assess results.

Where to sample: Take leaves from the middle third of the terminal growth
(this year’s growth). Select terminal growth which is growing upward and
outward in an angle between 30° and 60° degrees. If the block to be
sampled has a large number of trees, randomly select 50 leaves in a cross-
section of the orchard (1 -2 leaves per tree); if the block is small, select 2 - 3
leaves from each tree for a total of 50 leaves.




Middle third
of terminal growth

Terminal growth too
upright for sampling

) Terminal growth
Terminal growth correct for

too flat for sampling sampling

Follow a pattern suitable for the block
of trees. Use the X-pattern wherever
possible. Do not take leaves from the
outside trees on the border of a block
or from trees within two rows of any
roads. Never sample damaged leaves



SUGGESTED RANGE OF LEAF LEVELS FOR BORON (Boron -
ppm)
Leaf Very _ Moderately )
. Low Optimum _ . High
Tvpe Low L+ High -
Al 0-20 21-30 31-40 41-50 50+
Suggested Range of leaf Levels for Magnesinm (Magnesium -
%6)
Leaf Tvpe Low Adequate Hizh
Apples 0-026 0.27 - 0.36 0.37+
Cherries 0-0.36 037-046 047+
Prune 0-0.26 027 -036 037+
Suggested Range of Leaf Levels for Calcium Peaches 0-0.36 0.37-0.46 0.47+

Leaf Type Low Adequate High
Apples 1.0 1.3 L5
Cherries 15 1.8 2.1
Peaches 16 22 28
Pears 1.0 13 L5




Soil analysis is mostly used to determine the soil acidity or alkalinity
(pH), the level of soil salts as electrical conductivity (EC), and
boron. Soil analysis at the end of a season that shows high nitrogen
can be an indication of excess nitrogen fertilizer
applications. However, soil analysis is not a reliable guide to the other
mineral requirements of fruit trees. The presence of a nutrient in the
soil, such as phosphorus or calcium, does not always mean it is
available for the tree.

Soil Sampling Methods for Orchards

When to sample: Soil sampling is typically done in the fall or
spring. If replanting, it is best to collect a soil sample in the fall
preceding planting.  Such analyses can reveal unsuitable soil
conditions that may be rectified before planting.
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Reasons for Pruning

m Reduce tree size
= Control tree shape

= Make trees structurally
strong




Reasons for Pruning

= Improve light penetration
= Flower bud initiation
= Fruit color
= Pest control
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Reasons for Pruning

= Partially reduce crop

m Facilitate cultural
operations




Reasons for Pruning

= Keep the crop close
to the ground




What happens if you do not prune?

Earlier fruiting

_ess light
nenetration
POOr spray
coverage

More difficult to
manage




When to Prune

= Dormant season

= Summer pruning




= Pinching competitive laterals
in young leader
to keep leader growing
strong

Summer pruning apples and
pears allows sunlight to
ripen the fruit and ensures
good cropping the following
year




TOPFINCGE

SIDE LATERAL

SECONDARY
SCAFFOLD

¢ CENTERALLEADER

WATEHR
SPROUT

STRONG CROTCH
= CALLOUSED CUT

BUD OR CRAFT @
LI O — =

Leaders
/‘-———_

Secondary e Laterals
limbs

Fruit spurs

Main limbs

Graft union




Types of Cuts

e Heading Cut

Remove part of
the branch

Stimulate bud
break near cut

Stimulate localized
branching




Types of Cuts

Remove branch at point of
origin
Least invigorating cut

Promote light penetration
into canopy




Avoid Leaving Branch Stubs







Remove Narrow Branch Angles




Early last year Later last year

Weaker union

U |

Early this year Later this year
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Bark Closed
inclusion | i/ crack
¢ indicating

inclusion

Near-normal
wood
formation




Remove Narrow Branch Angles




Early last year Later last year

Weaker union
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Dominant trunk with one branbh Codominant stems




Bark Closed
inclusion | i/ crack
¢ indicating

inclusion

Near-normal
wood
formation




The most
desirable branch
aspect ratio is

less than 0.5 as
was
demonstrated in
the previous
slide.







Remove Narrow Branch Angles




Early last year Later last year

Weaker union
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Dominant trunk with one branbh Codominant stems




Bark Closed
inclusion | i/ crack
¢ indicating

inclusion

Near-normal
wood
formation




The most
desirable branch
aspect ratio is

less than 0.5 as
was
demonstrated in
the previous
slide.







Branch Spreading




Branch Spreading

Too Iin'e terminals
= Opens tree up for
sunlight and spray
+0 penetration
| = Reduces shoot and
|
r

limb vigor
= Encourages

| Too much flowering
60
{




Bend Branch Towards Horizontal

= Decreases amount of auxin moving from tip

=

Increase lateral branching
Decrease terminal growth




Bend Branch Towards
Horizontal

= Decreases amount of auxin moving from tip

Increase lateral branching
Buds at highest point break
Decrease terminal growth
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Table 1. Fruiting wood characteristics and pruning of fruit trees

Location of fruiting buds

On long shoots On short shoot or spurs

Laterally Terminally Laterally Terminally

Type of tree

almand minar —_ majar —

apple minar Very minar majaor

apncot minar

cherry, sweet  minor

fig majar

nectaring majar

peach majar ==

pear, Asian minar VEry minar

pear, European  minar VEry minar

persimman majar minor

lum, European very minar major
p D ¥ |

plum, lapanese minor —— majar

quince majar minar =
minar an

mature tress

walnut minar an yaung

rees

majar on yoaung
trees

major on
mature trees

Spur life
(years)

5

10+

3
10-12
bears on 1+4r and
new shoots
1-2

1=

DEars on new
soots

8+
68

Dears on new
shoots

Type of training
system

apen center

central leader, open center,
or modified central leader
apen center

open center

open center or modified
central leader

open center

apen center

central leader ar open
center

central leader ar muttiple
leader

modified central leader

apen center
apen center

central leader ar open
center

maodified central [zader

Amount of
pruning for
mature trees

light {thinning)

medium

heavy
light

various

heavy
heavy
medium to heavy

medium

light (mainly
thinning)
medium
heavy

light (mainly
thinning)

light (thinning)




Fruit Trees Training

Central leader Modified Open center or
central leader vase shape
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Peach Pruning
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Peach Pruning




Peach Pruning
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Apple Central Leader Pruning




Apple Pruning

HIGH DENSITY PLANTINGS
and the Central Leader Tree




Central Leader Tree
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Pear Pruning - Multiple Leader

Training to a Multiple Leader 4" . I : |
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‘Flavortop’ nectarine,
before thinning

‘Flavortop’ nectarlne

after thlnn_!_g













