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Botany of Apples

The cultivated appl#lalus x domesticAelongs to the
family Rosaceaelt is a member of the subfamily
PomoideaeThis subfamily also includes:

e Pyrus(Pears)
e Cydonia(Quinces)
 Eriobotyra(Loguats)

* Mesplilis(Medlars)
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Botany of Apples

The genus Malus (Apples) contains at least 15 primary

species. Some of these awalus floribunda M. sargentij M.
sieboldiy M. hupehensisThere is considerable debate on t
exact number of Malus species, which could be as &sgB3.

Linnaeus the Swedish botanist who developed thenmil

nonmenclature for classifying plants first namegl apple
Pyrus malus, putting it in the same genus as p8arse then
It has been renamédalus communiandMalus pumilaand
alsoMalus sylvestris

The nameéMalus x domestichas been proposed for the
domestic apple since it does not exist in the amnd thereforeg
must be an interspecific hybrid.




Botany of Apples

The domestic apple is thought to have originated ithe Caucasus
Mountains of Central Asia. Modern genetic studiesigygest that
Malus sieversiis the principal ancestor of the domestic apple. Oer
likely ancestors areM. orientalis and M. sylvestris

Centre of
origin -
Caucasus
Mountains




Botany of Apples

Biology

e Apple is naturally adapted to temperate zonesegfaes
north of the equator. (Areas with cold winters)

* |s deciduous and as such requires mechanismsisien
dormancy, spring bud break, and flowering.

» Generally adapted for animal dispersal. (Coloyduleet




Botany of Apples

The domestic apple has great diversity:
* It does not come true to seed.

* Most apples require cross pollination — you musehavo
different cultivars in order to get fruit.

 This diversity Is easily observed in different Bpyparieties.
“Kandil Sinap” ¢1800 “Akane” 1937




Botany of Apples

APPLE:

e Inflorescence Is determinate
Wi aRIERIOWES

PEAR:

e |Inflorescence is indeterming
with six to eight flowers.

QUINCE:

* Flowers are solitary.




Botany of Apples

Sexual Reproduction

When the pollen grain germinates
and comes into contact with the egg
fertilization takes place. After
fertilization the seed forms.




Botany of Apples

* An average semi-dwarfing apple tree
puts on approx 3,000 blossom buds,
which yield about 18,000 individual
flowers.

» Thus If all flowers produced fruit,
this would represent an average crop
of 340kg of fruit, the weight of which
would destroy the tree.

» Because of this the tree naturally
regulates it’s crop load, with 96% of
fruit aborted early in development.

* An average semi-dwarf tree regulates
It’s crop load to around 60 — 80kg of
fruit.




Apple History and Botany

Apple Dietary value, per 100-gram edible portion:

Water (%)
Calories
Protein (%)

Carbohydrates (%)
Crude Fibre (%)

% Of US RDA*

Vitamin A
Thiamine, B1
Riboflavin, B2
Niacin

Sodium
Potassium

*Percent of recommended daily allowance set by FDA,
assuming a 154 Ib male adult, 2700 calories per day.

“Discovery”’c1949.




Apple History and Botany

Medicinal and Toxic properties of apples:

* Bark from Malus diversifolia was used as an antrth@al agent.
* Apple juice has long been implicated in causiraythea in children.
e Bark and roots of Malus sp. contain phloretin, amaotic.

 Amygdalin is a toxin found in Malus sp. (in seedsgan cause
spasms, breathing difficulties, coma, and deatmaly also cause birth

defects.




The Cultivation of Apples

There are at least 2,000 domestic apple cultivangtres
grown commercially in the world today.

These cultivars/varieties are either:
e Chance seedlings
 Deliberately bred crosses (or hybrids).

e Bud/Limb mutations - Sports.

Both chance seedlings and deliberate hybrids &re th
result of sexual reproduction whereas mutationsare
variation or natural break in a plant’s recognized
character.




The Cultivation of Apples

ldentifying a sport: '

&

<

A sport while being a natural variation of the pdnglant can
be induced by outside influences and the sport imeay
markedly different than the parent plant.




The Cultivation of Apples

How Is a sport / chimera formed?
The apical meristem is where most of the cells wipioduce the plant
body are formed.

Other
examples o
sports are
variegated
plants and
thornless
plants.




The Cultivation of Apples

An apple cultivar is either a hybrid or a sport ae s not
propagate true to seed. It must be reproduced abgxiihis
can be done through one of these methods:

“Golden

e Cuttings > own roots S
Delicious

 Grafting
e Budding
e TiISssue culture

In this sense imagine that all the Golden Delicitvass in the
world (millions and millions of them) are clonestbé
original parent tree found c1890 in West Virgimaihe USA.




Traditional Apple breeding

Traditional apple breeding involved making delillererosses
of parent stock with desirable characteristics:

« With all the potential variations in parent genetiaterial
there was still huge variation in resultant seadin

e Thousands of seedlings are required to select friamye
ots needed.

_ong generation time to get results.

Desirable characters are not always inherent.

Disease resistance not readily inherent.

e Early fruit characters may become different oreolglees.




Traditional Apple breeding

The earliest attempt at scientific breeding was damin the late 1700s
into the early 1800s by Englishman Thomas Andrew Kight.
Principally, his interest was cider apples, but herossed “Golden
Pippin” with “Cox’s Orange Pippin” to produce “Down ton Pippin”;
Knight also bred pears. “Downton Pippin” can still be found in
Shropshire.

Not much else was done in deliberate breeding untihe rediscovery
of Gregor Mendel’s genetic work around 1900.

Interestingly, most of the popular “modern” cultivars are chance
seedlings, i.e. Golden Delicious, Delicious, and &rny Smith.

“Cox’s Orange Pippins”
c1825




Genetic engineered apples

The experience so far:
 Hasn't yet been used to create totally “new” visee

* Most work being done on inserting disease restet@enes
INto existing varieties, I.e. fungus and insectstasce, but
some work on delaying fruit drop and fruit softemin

e Still an inexact science, can inadvertently introgl
undesirable characters.

e Genes for more colour, fruit firmness, flavour, get
identified.




The history of apple cultivation

Farming Is thought to have had it’s origins in Mieldle East
about 8000 years ago.

e Apple remains have been found in the Jordan Valley
Anatolia (Turkey) dating back to 6500 years ago.

* By 1500BC apples were certainly being cultivated |
Georgia, Armenia, Persia, Mesopotamia, and Anatolia

“Paradise”apple, first
recorded 1398, probably
much older.




The history of apple cultivation

- A tablet found in Mesapotamia
records the sale of an apple orcha
for the significant sum of 3 prized
breeder sheep. Hittite Law of the
time specify a 3 shekel penalty fo
anyone allowing a fire to destroy &

a

T

ople orchard.
n 300BC Greek philosopher

neophrastus clearly distinguishe:

between the astringent wild crab
apple and cultivated apples.

Apple descriptions from a 1627 woodcut.




The history of apple cultivation

The Romans were great cultivators of fruit and pty had
more varieties of apple in cultivation than anyestfruit.

Pliny mentioned 20 varieties in Matural Historyand some
of these were:

- Syl'laﬂ Red “Api” or Lady

Apple one of
the oldest

» Honey Apple apples known.
o Little Greek

 Flour Apple

Unfortunately none of these survive today, but pt their
progeny do.




The history of apple cultivation

This Is the famous painting “T
Fall of Man” by highly
respected Dutch artist Hugo ve
der Goes ¢1240.

It clearly depicts an apple as t
fruit of temptation. This along
with other depictions of apples
In the Garden of Eden caused
apple demand among llliterate
Christians to plummet in the 14
and 1% century.




The history of apple cultivation

Apples have long been considered to have
aphrodisiac qualities:

» Persian brides on their wedding night would eat
nothing but apples and camel’'s marrow.

e The fruit was sacred to Aphrodite and Venus.

* In ancient Greece unattached persons would
throw apples at each other as a sign of romantic
Interest.

» Apples were also used in a game of lovers catch.

» Apple pips spat at the ceiling was a way of
foretelling love.

« Romans used apples after dinner as a prelude to
their orgies.




The history of apple cultivation

By the 12" century there were records of:

* Pippins — from the French for seedling (grown from he pip).
e Pearmains — pear shaped.

And by the 18" century there were records of:

o Calvilles — heavily ribbed, crowned shape.
* Reinettes — late keeping and partly russeted.
* Russets — heavily or fully russeted.

Others were:

* Pigeons — bluish bloom on fruit like a pigeon’s fedters
 Pitchers — could be rooted directly from cuttings.

These names would become generic for groups of vaties.




The history of apple cultivation

Some of the oldest cultivated apples still in exishce are:

* “Decio” — thought to be of Roman origin.

 “Court Pendu Plat” — c1613 — claimed to be of Roroagin.

 “Api Noir” — recorded 1608 in France.

» “White Astrachan” — 1748 or earlier — from Russiaravstill grown.
* “Ashmead’s Kernel” — ¢1731 — England, still grown atimited scale.

» “Fameuse” — Canada or probably France — c1730 ¢ieeastill grown.

“Ashmead’s Kernel” “Api Noir” “Fameuse”




The history of apple cultivation

Odd names for apple cultivars: “Barry” 1957 — New York
« “Cockpit” c1831- Yorkshire

e “Curl-tail” c1872 - Surrey

* “Hoary Morning” c1819 — Somerset

* “Hog’s Snout” c1947 — UK

» “Kiss me quick” c1914 - Tennessee

 “Maiden’s Bosom” c 1855 — Alabama

- “Marriage Maker” c1884 — UK “ Cat's Head” ¢ 1629 - UK
* “Missing Link” c1903 — lllinois

* “ Nod-head” c1842 — New Hampshire

e “ Old Fred” c1944 — Oxford

« “Oat Stack” c1850 — North Carolina

 “Rattle-box” c1878 — West Virginia




The history of apples in Australia

The first apples planted in Australia were seedlip@nted on Bruny
Island in Tasmania by Captain William Bligh priordolonisation.

Captain Arthur Phillip brought the first apple cwdtrs to Australia with
the first fleet in 1788; these were planted at Backson, (now Sydney

It is unknown what varieties of apple these wem &hether they
survived long; but they had come from the Cape addsHope.

The first crop of apples was recorded in 1791 &giples.

“Ribston Pippin” ¢c1707

“Yellow Bellflower” c1758




The history of apples in Australia

Apples were first taken to Tasmania by Captain Mmil Bligh
on the HMS Bounty. Dr Nelson the ship’s botanisinpéd three
apple seedlings and several apple and pear pipsumy Island.

Apples were further introduced into the other casrand NZ.

“Yates” c1830, USA.




The history of apples in Australia

“Rokewood”,
Victoria, mid-1800’s

Early production relied many apple
varieties to extend the season and ready
access to market. Apples were considered
a seasonal crop. Long storage was never
possible , but some varieties were selected

for their natural durability.




The history of apples in Australia

Great advances in apple growing were created throdgan expanding apple export industry.

This was particularly so in Tasmania, were growerslready had to “export” to mainland
Australia.

In the days prior to refrigeration, apple varietiesneeded to be very durable, if not so tasty.

Growers in Australia were now able to take seasonadvantage in Northern Hemisphere
markets.




The history of apples

With increasing exports and advances in refrigemati
technology, some apple varieties came to the fore.

Apples were no different than other crops and appl&arieties needec
to be suitable for :

 Large scale monoculture production.

And needed qualities to achieve saleability in a congpitive market:
» Storage ability.

 Durability.

 Blemish free

appearance.

 Eating qualities for

changing tastes.




The future?
Increasingly apples will have to be produced to emenpass:

* Reduced pesticide use and environmental sustainaibyl.
« Conformity of product with high quality and durabil ity.
e Varieties that “stand out” to achieve saleabillity.

Traditional breeding will continue, but GM offers many advantages:

e Infinite possibilities.

e Faster results.

 Removes some of the guess-work from breeding.




The future?

What are some of the things that could make neveves
stand out in the already well supplied market fface

Simple nutritional need =
established varieties.

Granny Smith, Red Delicious, Golden Delicious

Improved Taste = newer
releases.

Jonagold, Gala, Fuji, etc.




The future?

Exclusivity = status

Sonya, Pink Lady, Sundowner, etc.

Disease resistance =
environmental concern

Topaz, Pristine, Otava, etc.

Novelty = amusement,
Interest
Pink Pearl, antique apples, etc.
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