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People's Republic of China 27507000 F
United States 4237730
Iran 2660000 F
Turkey 2266437
Russia 2211000 F
Italy 2072500
India 2001400
France 1800000 F
Chile 1390000 F
Argentina 1300000 F
World 64255520 A

No symbol = official figure, F = FAO estimate, A = Aggregate (may include official, semi-
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@2 s gl Gl ) (D3 e 3 (S Jsan S

Nutrient 2 s« sl Units Value per 100 grams of edible portion
Sl S ey e gl

Proximates
Water g 83.93
Energy kcal 59
Energy Kj 247
Protein g 0.19
Total lipid (fat) g 0.36
Ash g 0.26
Carbohydrate, by difference g 15.25
Fiber, total dietary g 2.7
Minerals
Calcium, Ca mg 7
Iron, Fe mg 0.18
Magnesium, Mg mg 5
Phosphorus, P mg 7
Potassium, K mg 115
Sodium, Na mg 0
Zinc, Zn mg 0.04
Copper, Cu mg 0.041
Manganese, Mn mg 0.045
Selenium, Se mcg 0.3
Vitamins
Vitamin C, total ascorbic acid mg 5.7
Thiamin mg 0.017
Riboflavin mg 0.014
Niacin mg 0.077
Pantothenic acid mg 0.061
Vitamin B-6 mg 0.048
Folate, total mcg 3
Folic acid mcg 0
Folate, food mcg 3
Folate, DFE mcg_DFE 3
Vitamin B-12 mcg 0.00
Vitamin A, IU U 53
Retinol mcg 0
Vitamin A, RAE mcg_RAE 3




Vitamin E mg_ATE 0.320
Tocopherol, alpha mg 0.32
Lipids

Fatty acids, total saturated g 0.058
4:0 g 0.000
6:0 g 0.000
8:0 g 0.000
10:0 g 0.000
12:0 g 0.001
14:0 g 0.002
16:0 g 0.048
18:0 g 0.007
Fatty acids, total monounsaturated g 0.015
16:1 undifferentiated g 0.001
18:1 undifferentiated g 0.014
20:1 g 0.000
22:1 undifferentiated g 0.000
Fatty acids, total polyunsaturated g 0.105
18:2 undifferentiated g 0.087
18:3 undifferentiated g 0.018
18:4 g 0.000
20:4 undifferentiated g 0.000
20:5n-3 g 0.000
22:5n-3 g 0.000
22:6 n-3 g 0.000
Cholesterol mg 0
Phytosterols mg 12
Amino acids

Tryptophan g 0.002
Threonine g 0.007
Isoleucine g 0.008
Leucine g 0.012
Lysine g 0.012
Methionine g 0.002
Cystine g 0.003
Phenylalanine g 0.005
Tyrosine g 0.004
Valine g 0.009
Arginine g 0.006
Histidine g 0.003
Alanine g 0.007
Aspartic acid g 0.034
Glutamic acid g 0.020
Glycine g 0.008
Proline g 0.007
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Serine g 0.008
Other

Caffeine mg 0
Theobromine mg 0

USDA National Nutrient Database e
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http://en.wikipedia.org/wiki/Cider
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http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Silicon
http://en.wikipedia.org/wiki/Aluminium
http://www.gardenaction.co.uk/fruit_veg_diary/fruit_veg_mini_project_september_2a_apple.asp
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Sl asie
Shape Space Required
Cordon Very small area
Espalier Very small area, decorative, but difficult to
control
Bush Small to medium sized gardens
Standard Medium to large gardens
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Rootstock Width Height Staking Plant to

R Pl iy o ) s Harvest
Jala

M27 1m (3ft) 1m (3ft) Yes 2 years

Budagovsky 9 1.2m (4ft) 1.2m (4ft) Yes 2 years

M9 1.6m (5ft) 1.6m (5ft) Yes 2 to 3 years

M26 2.3m (8ft) 1.8m (6ft) Yes 3 years

Mark 2.3m (8ft) 1.8m (6ft) Yes 3 years

Ottawa 3 2.3m (8ft) 1.8m (6ft) Yes 3 years

M7 3m (10ft) 2.5m (8ft) No 3 to 4 years

MM106 3.6m (12ft) 3m (10ft) No 3 to 4 years

M2 4m (13ft) 3.2m(11ft) No 4 years

M4 4.2m (15ft) 3.5m (12ft) No 4 years

MM111 4.5m (16ft) 4.0m (14ft) No 5 years
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http://en.wikipedia.org/wiki/Megachilidae
http://en.wikipedia.org/wiki/Queen_bee
http://en.wikipedia.org/wiki/Bumble_bee
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Figure 1. Light penetration into the canopy of a large appie tree.
(From Heinicke, 1975, USDA Agri. Handbook 458).
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Figure 2. Distribution of dry matter accumulated by large and small
‘Mcintosh’ apple trees during one season. (From Forshey and McKee,
1970, HortScience 5 (3): 164-65).

SIS A L VS A o 5 )S) 5 AlISI AT Sy s i S pige o I S 43X o) o) (g aAlI D gl
oS adin e Ll oY 3 el ALlS gilaal (530 (g3 ) alaal (g aalia g0 ‘g;s\,‘céu'sujdflu)m\

Gl glea oyl 43 Physiology 25 2 (S92

Cale gl 4dyyha (g25 2 5o 5 Skt

Gl (53 4aLE 3

el e g5 20 pm 5o 55 ohu Sl (5 4alE S

G gl el (g 2 alal Al gy 4ALE 2 AT ), gl e 480

orwio

03 J g9 (g 4 daa il sl e (g

: Physiology of Tree Growth sl sas2 Hg 2
21



3 g by (Bl 2 a5 jlaea (BlISH (g e g sl e SR a Al ga D jlie 13 o g N ASE A gad (S g Ay sied
S5b o Rl 4k 4y 5ai (S dndy (Ao 3 g Al 4y b0 (o S AL 8 e drr 2 gy (Js o GLISH sy
oy ety 4 & (S Jiad 0 443X 5 gillad Photosynthetic 4 o> 433 5 A0 a5 36 5l Carbohydrate
A5 laed g g S Jiuwd) 4386l sl 3 (s sme g (S5 2438 Photosynthetic (iws) (S daad (o 9a 43 a5y s )

(82 S s e (g (600 (S (saiinea (g S 5 A0 Al 3 ge I3 o JL JIS S5 D) o)l il 3 g

Culaa el A Jd 0438 G Al O a gl ge I3 gl ad a3 GV Sy AR (A el (Hg D (e D

REBS

3 53 oy At Al 5 A el 990 ) e dd 4 o e B I (55 ) (ShoOtS) (SR (o gai lad
(Shoots) ssali o Hday g sa (9ad 3 JEH 53l g0 (I3 203 82500 6 A0 53 50 (N2 3 (5 Sy CulB ) oyl 4y 2l ss
A gy (A 6pS e Gl 0k yay (So el Ay gae 2 g5l ) A3 Fie CuiaS (Ko A0 Ay gl ga I3 D e U in )
DBy g0 (ssme Al yha s34y oS i N seS 2 d gl (5 el gl gad 43 (ShOOLS) SR 3 a5 jlaes 5l gai
D (Ssis Ak 4y lay o 0 4 a ilSae 1 J5 S 2 (0350 558 A e (S (Jls S 4y gl (F5 0 5 eay SR
53 e 53 o Alald (o e

salel 4l 5 )sm ) I sS 0 a aS (Vegetative growth) s sei s sis o S 5is 68 4y geS (5500 0
> S S ARSI g el aSan 3 s ) Ahosie S5 S e SIS s AuY o Gl ) Aiie y SR g AlLS
.95)5} gsgk_':\)fa)bSdSaUL*ddi(m}m&)\m}\‘Lﬁj}@u;‘u}

):\gcgaquﬁ\é\l;\sﬁ&Terminal Buddaa}d}gbcaaé}idaﬂédﬁaﬁquw@mﬁ&awa
oS G dla g anaaa b gl s o Buds o S e sl A A AR ils )

(Growth Regulating Substances) 4l s 43 53l se sl sadaii 3 (535343 1538 4385 43K (535 ga5ec 4l 5ai SHK D
S st 43X i 4l ¢S a\y‘;ﬁsw@w A ,_a_x.x.L.w AT 12 4G jlaea RUESPAT Wial  Lateral Buds 2 S
&S

S8 sal o> IS o)) 40 e se (St SN ASRe o 53S0 (Vegetative growth) eds msed o i s 2
45 ALE a5 pa 4S5l Buds s5S 0 ) o ) (Al 45 &l a5 48 (ShoOtS) SGA 2 53 (5 jneas (o
CLISH SAR s (om0 S a2 (o0 sana (oage al S ja S galal (g3 5 3 4e gio g o J S 8 S Jgo B8 4y
(ot OIS sS40 5 435 4R Jgo 83 LA o AS (USE D ) 5S Jska (SO 45 e 58 3 5l ¢ A1 45 e

(JS5 € ) AL 48 F 2.8 0 s B Waterspouts s s 8 s s i oay ila

22



{

Figure 3. Growth responses of apple branches oriented a, vertically;
b, near but above the horizontal; and c, below the horizontal, Hatch
marks separate 1- and 2-year-old wood. Note reduced growth and
improved branching in b as compared with a; lack of terminal growth
and undesirable development of vigorous watersprouts in c.
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The freestanding tree
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Figure 5. Growth habit of Figure 6. Growth habit of 'De-

‘Golden Delicious’. Note the well- licious'. Note vigorous, upright

defined central leader, wide- growth competing with the cen-

angled crotches, and moderate tral leader, excessive number of

extension growth. scaffold limbs and narrow crotch
angles.
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Figure 6. Growth habit of ‘De-
licious'. Note vigorous, upright
growth competing with the cen-
tral leader, excessive number of
scaffold limbs and narrow crotch
angles.

Figure 7. The same lree as
shown in figure 6 after scaffold
selection and heading back the
central-leader shoot. Note spac-
ing of scaffolds along the main
trunk.

Figure 7. The same tree as
shown in figure 6 after scaffold
selection and heading back the
central-leader shoot. Note spac-
ing of scaffolds along the main
trunk.

Figure 8. The same tree as
shown in figure 7 after inser-
tion of limb spreaders. Spreading
improves the crotch angle, re-
duces scaffold vigor, favors
flower bud formation, reduces
competition with the leader, and
eliminates interference of lower
scaffolds with the growth of
scaffolds originating higher on
the trunk.
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Figure 10. Effect of loss of the central leader due to "fruiting out”,
Note the encroachment of the leader on the scaffold limb below and
Figure 9. Effect of several scaffold limbs arising close to each other p OordeYQ’OD mem_ O’s.ca”o’qs_ on the opposite side of "?e tree. Shading
on the trunk. Restriction of leader growth leads to loss of leader dom- results in loss of interior fruiting wood and the formation of an unde-
inance and the development of an undesirable globular canopy. sirable globular canopy.
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Figure 11. Summer pruning to ensure dominance
of the leader. The unbranched whip is headed back
at planting (a). Vigorous shoots develop from the
uppermost buds (b). Shoots that compete with the
leader are removed while still succulent (c). The
removal of competing shoots is continued in subse-
quent years.
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Figure 13, Structure of narrow and wide crotches.
(a) Narrow crotch. Note the development of a bark
inclusion (arrow) where bark of the trunk and
branch have been pressed together. This structure

Figure 12. Principles of scaffold selection and
fraining. (a) A tier of scaffold limbs should be well
spaced afong the trunk, with no more than one

scaffoid arising from any point on the trunk, The weakens the crotch and serves as an entry point for
first scaffold should arise at least 18 inches (45 cm) decay organisms and pathogens. (b) Wide crotch
from the ground. (b) The tree as viewed from above Annual rings of wood are deposited all around the
Note the good distribution of scaftfolds. Upper scal- junction of the scaffold and trunk, increasing crotch
folds rmus! be kept smaller than lower scaffolds to strength as the scaffold increases in size and fruit-
maintain proper light exposure of lower scallolds bearing capacity
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Figure 14. Training an upright scaffold limb. (a)
Upright scaffoid. Note narrow crotch angle and
smaller, upright lateral branch. (b) Incorrect pro-
cedure. Thinning out to the upright lateral does not
improve the crotch angle, does not improve limb
position, and will not control vigorous vegetative
growth. (c) Correct procedure. Spreading the limb
improves the crotch angle and properly positions
the scaffold. The iateral should be removed since
it will be shaded out by growth from the main scaf-
fold limb.

The supported tree:
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Figure 15. Leader training and scaffold selection in the spindle-
bush tree. The objective is to control vigor by weakening, but not
eliminating, the leader and developing rapid, heavy fruiting on scaf-
folds. (a) Vigorous growth is removed by thinning out {0 a weaker Figure 16. Mature spindle-bush tree.
lateral. (b) This lateral is tied up into the position of the leader and  Hote repeated modification of the
left intact. Heading-back cuts are avoided. Scaffolds are selected pri-  jeader to control vigor in the top
marily for their orientation around the trunk. Vigorous scaffold limbs  gof the tree and horizontal position
should be spread or removed. of scaffolds.
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36
Figure 17. Heading back young

trees at planting. (a) Heading
back too low. Note excessive
growth from all growing points. "30
(b) Correct height. Note vigorous
development of the central leader
and good growth from shoots L 24
in the zone where the first scaf-
folds will be selected. (¢) Heading
back too high. Note whorl of
weak growth at the top and poor
growth farther down on the
trunk.
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Figure 18. Orientation of fruiting branches. The upright branch (a)
is excessively vigorous, only moderately fruitful, and produces fruits
that are often oversize, soft, and poorly colored. The branch growing
from the underside of a larger branch (b) is heavily shaded and, as a
result, is low in vigor and fruitfulness and produces small fruits of poor
color. The horizontal branch (c) is of moderate vigor and very fruitful
and, because of good light exposure, produces fruit of superior color.
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Figure 19. Pruning drooping branches Branches that droop
dovnward {(upper) are not well exposed to light and usually

shade other branches. In pruning, {(lower) the ends of such
branches should be removed back to a lateral in a near-
horizontal position (a), and branches growing dovnward

from the bottom of larger branches should be removed entirely (b)
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Figure 20 Coning vigormus, opngnt growth. Trees in high vigor
often praduce numerows walersprouts and vigorous uprioht 55001S
(upper). 'n this situation. the emchasis in pruning should be on ih2
cmmnation of excossvely ViQerous wooc and 'ns ratenticn o wooa of
moderste vigorn Impropar pruning (venter) nuluces headiog back 'l
upright growth (a), heading a vigorows shoul 'o a ve s seell, weak
fuleral an spoc (), and reacaval of all fine vesod [c) Thase pruning cuts
stimulate further vegstative crowth, Proper pruning (lzwer) recauires
thinning cui of scme upright grewth (C), ccmplele removal OF @ viqor-
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Figure 21. Thinning out fine >N
wood. Many cultivars produce a
profusion of fine wood near the N

ends of the branches (upper).
This prevents optimum light
exposure of the fruit. The bearing
wood should be thinned out and
spaced evenly along the branch
(lower, a and b).
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Figure 22. Spur Invigoration.
An unfruitful, “spur-bound” con-
dition (upper) is indicated by
numerous branches (a) and weak
growth with small buds and oc-
casional dead spurs (b). Such
fruiting wood can be invigorated
(lower) by removing some
branches entirely (c) and heading
back others to a strong bud (d).
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Figure 23. Overlapping branches of adjacent trees.
Top: typical crowding in the row in higher density
plantings., Center: incorrect pruning. The nuserous
heading-back cuts (a) will stimulate undesivable
vegetative growth in the vicinity of the cuts and will
farther back on the branches. Bottom: correct pruning.
The removal of the lavge bhranch (b)) will eliminate
Ccrowding without stimulating undesirable vegetative
growth.
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Figure 24. Ideal tree shape. The central leader is well
developed, the scaffold branches are well spaced and fruitful
to the trunk, and the upper whorl of branches is smaller
than the lower whorl to minimize shading. Such a tree has

optimum light exposure and a low ratio of structural to
fruiting wood.
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Figure 25. The resuits or 1mproper training and pruning.

In high-density plantings, neglect will invariably produce
a tree with poor light exposure, a high ratio of structural
to fruiting wood, little fruiting wood in the lower part of
the tree, and most of the bearing wood upright rather

than horizontal.
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Figure 26. Summer pruning. Top: section of the top of a typical vigor-
ous tree. Note the upright growth and the shading of the fruits. Bottom:
proper summer pruning. The vigorous watersprouts have been removed
(a); the current season's growth has been removed from the upright
branches (b); the undesirable upright, but fruiting branch has been
headed back just above the cluster of fruit (c) and will be removed in the
dormant pruning; and the upturned branch has been headed back to a
weak lateral (d)
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