










2013 AreaName
1 478600 Iran (Islamic Republic of)
2 196930 United States of America
3 88600 Turkey
4 74000 China, mainland
5 54516 Syrian Arab Republic
6 11000 Greece
7 3202 Italy
8 2100 Afghanistan
9 1900 Madagascar
10 1850 Australia
11 1200 Tunisia
12 948 Kyrgyzstan
13 732 Jordan
14 659 Pakistan
15 295 Côte d'Ivoire

Pistachio



Apricot
2013 AreaName

1 811609 Turkey
2 457308 Iran (Islamic Republic of)
3 430000 Uzbekistan
4 319784 Algeria
5 198290 Italy
6 177630 Pakistan
7 135000 Ukraine
8 133646 France
9 131800 Spain
10 123700 Japan
11 119670 Morocco
12 99931 Egypt
13 90000 Afghanistan
14 84100 Greece
15 65271 Syrian Arab Republic



Walnut

2013 AreaName
1 1700000 China, mainland
2 453988 Iran (Islamic Republic of)
3 420000 United States of America
4 212140 Turkey
5 115800 Ukraine
6 106945 Mexico
7 42668 Chile
8 36000 India
9 33716 France
10 31764 Romania
11 21652 Serbia
12 21608 Egypt
13 18800 Greece
14 16813 Uzbekistan
15 16619 Germany



Cherries

2013 AreaName
1 494325 Turkey
2 301205 United States of America
3 200000 Iran (Islamic Republic of)
4 131175 Italy
5 100000 Uzbekistan
6 97200 Spain
7 90703 Chile
8 81200 Ukraine
9 80477 Romania
10 78000 Russian Federation
11 62372 Syrian Arab Republic
12 58200 Greece
13 47552 Poland
14 41430 Austria
15 39272 France



Dates
2013 AreaName

1 1501799 Egypt
2 1083720 Iran (Islamic Republic of)
3 1065032 Saudi Arabia
4 848199 Algeria
5 676111 Iraq
6 526749 Pakistan
7 437835 Sudan
8 432100 South Sudan
9 269000 Oman
10 245000 United Arab Emirates
11 195000 Tunisia
12 174040 Libya
13 150000 China, mainland
14 107611 Morocco
15 54197 Yemen



Almond
2013 AreaName

1 1814372 United States of America
2 160000 Australia
3 149000 Spain
4 96523 Morocco
5 87281 Iran (Islamic Republic of)
6 83230 Syrian Arab Republic
7 82850 Turkey
8 72633 Italy
9 52000 Tunisia
10 43000 China, mainland
11 42215 Afghanistan
12 35000 Algeria
13 29900 Greece
14 29280 Libya
15 28560 Chile



Figs
2013 AreaName

1 298914 Turkey
2 153089 Egypt
3 117100 Algeria
4 101989 Morocco
5 78392 Iran (Islamic Republic of)
6 46443 Syrian Arab Republic
7 30400 Spain
8 28253 Brazil
9 26212 United States of America
10 24000 Afghanistan
11 23500 Tunisia
12 19000 India
13 17581 Portugal
14 16914 Albania
15 14804 Japan



Quince

2013 AreaName
1 139311 Turkey
2 127000 China, mainland
3 88000 Uzbekistan
4 40420 Morocco
5 35129 Iran (Islamic Republic of)
6 27839 Azerbaijan
7 27680 Argentina
8 19216 Lebanon
9 15081 Serbia
10 14000 Spain
11 11178 Algeria
12 9700 Ukraine
13 7695 Romania
14 6857 Uruguay
15 6224 Mexico



Apple
2013 AreaName

1 139311 Turkey
2 127000 China, mainland
3 88000 Uzbekistan
4 40420 Morocco
5 35129 Iran (Islamic Republic of)
6 27839 Azerbaijan
7 27680 Argentina
8 19216 Lebanon
9 15081 Serbia
10 14000 Spain
11 11178 Algeria
12 9700 Ukraine
13 7695 Romania
14 6857 Uruguay
15 6224 Mexico



Grape
2013 AreaName

1 11550024 China, mainland
2 8010364 Italy
3 7744997 United States of America
4 7480000 Spain
5 5518371 France
6 4011409 Turkey
7 3297981 Chile
8 2881346 Argentina
9 2483000 India
10 2046420 Iran (Islamic Republic of)
11 1850000 South Africa
12 1762572 Australia
13 1439535 Brazil
14 1389133 Egypt
15 1322090 Uzbekistan



Hazelnut
2013 AreaName

1 549000 Turkey
2 112643 Italy
3 40500 United States of America
4 39700 Georgia
5 31202 Azerbaijan
6 23000 China, mainland
7 21537 Iran (Islamic Republic of)
8 15300 Spain
9 7619 France
10 5132 Poland
11 3912 Kyrgyzstan
12 1682 Croatia
13 1285 Belarus
14 1265 Uzbekistan
15 1214 Tajikistan



Kiwifruit
2013 AreaName

1 1765847 China, mainland
2 447560 Italy
3 382337 New Zealand
4 255758 Chile
5 162800 Greece
6 55999 France
7 41635 Turkey
8 31603 Iran (Islamic Republic of)
9 29225 Japan
10 27300 United States of America
11 21306 Portugal
12 19800 Spain
13 10789 Republic of Korea
14 4281 Israel
15 3000 Australia



Peach and Nectarine

2013 AreaName
1 11924085 China, mainland
2 1401795 Italy
3 1329800 Spain

4 964890 United States of America

5 666200 Greece
6 637543 Turkey

7 514986 Iran (Islamic Republic of)

8 369786 Chile
9 291804 Argentina
10 281814 Egypt
11 250000 India
12 233752 France
13 217706 Brazil
14 193243 Republic of Korea
15 192203 Algeria
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Buds

• Function

• Position



Flowers



• Flower parts



Sexual parts



Flower number



Ovary position













Anemophilous







Entomophilous



only ~ 4% of flowering plant species are dioecious – so how do they 
avoid inbreeding depression?

4)    Sterility













What is Male Sterility? – Definition?
Male sterility refers to either absence of pollen grain or if 
present it is non‐functional.

□Prevents self pollination, permits cross pollination.
□ Leads to heterozygosity
□ Female gametes function normally
□ Assayed through staining techniques
□ In nature, occur due to spontaneous mutations
□ Can be induced artificially









S



Incompatible and compatible pollinations in Senecio squalidus. Squash preparations of 
stigmas stained with aniline blue and viewed under UV light. (A,B) Incompatible 

pollination; pollen tube (arrow) blocked from entering papillae (P). (C) Compatible 
pollination; pollen tubes penetrating stigma tissue. (D) Compatible pollen tube 

growing through transmitting tissue (arrow). Scale bars = 0∙25 µm.







Fruits





indehiscent fruits



dehiscent fruits









Trees

Trunk
Scafold
Branch
Shoot
Water sprout

Brindill, Dard, lambourd, Bourse



)راست(هايĤلو و جوانه جانبي بارده روي شاخه) وسط(، جوانه گل انتهايي در سيب )چپ(سيخك بارده در گيلاس 



Shoot Growth

Factors affecting growth period (Growth flush)
• Warm and humid climate
• Juvenile trees
• Upper buds, buds near the trunk and large 

shoots, buds on upright shoots vs. buds on 
horizontal shoots originated from the trunk 
and lower pars of crown

• Plant hormones
• Apical dominance (peach vs. sweet cherry)



Shoot Growth

Factors affecting growth period (Growth flush) 
cont.
• Gravity (lateral shoots on horizontal shoots 

originated from the trunk, shoot tips, spur 
formation on spur type fruits) 

• Rootstock (precocity: lower xylem, lower 
hormones, lower root to shoot ratio)

• Root growth and soil structure

















Flower initiation

• Crop load (spur type fruits)
• Light (effect of pruning)
• Nutrition
• Water
• Temperature
• Gravity
• PGSs













1.5 to 7 m (depending on 
rootstock

Hermaphrodite

Normally self fertile or partly so, 
but cross pollination will often 

improve set.

The best pH: 5.5. to 6.5

4.5 to 5 between rows, 3 to 4 m 
between plants, (scion vigor)

 
Cool winter

Tolerance to wet or dry soils: 
moderate (rootstock)

58 t/ha (New Zeland)
17 t/ha (Iran)

Young orchards benefit from 
shelter against wind damage 

(trees grow to 3 m)
Tolerate wide range of soil type. 
Avoid heavy, wet clay unless 
structure and drainage can be 

improved
Flower buds on tips of branches, or on spurs forms
on two year‐old or older wood. Mixed buds with 5‐8
flowers and similar number of leaves. Growth of
shoot or spur is continued by bourse shoot in axil of
one of lower leaves in the bud.

First Harvest: 2‐3 years
Full production: 8‐10 years

Normal productive life: up to 40 y.

 Juvenility:
Spur productive life:

Chilling Req. 

1.5 to 7 m (depending on 
rootstock

1‐4.5 m in diameter

Hermaphrodite

Normally self fertile or partly so, 
but cross pollination will often 

improve set.

The best pH: 5.5. to 6.5

4.5 to 5 between rows, 3 to 4 m 
between plants, (scion vigor)

 
Cool winter

Tolerance to wet or dry soils: 
moderate (rootstock)

58 t/ha (New Zeland)
17 t/ha (Iran)

Young orchards benefit from 
shelter against wind damage 

(trees grow to 3 m)
Tolerate wide range of soil type. 
Avoid heavy, wet clay unless 
structure and drainage can be 

improved
Flower buds on tips of branches, or on spurs forms
on two year‐old or older wood. Mixed buds with 5‐8
flowers and similar number of leaves. Growth of
shoot or spur is continued by bourse shoot in axil of
one of lower leaves in the bud.



First Harvest: 5‐6 (seedling) years
3‐4 (quince)

Full production: +10 years
6‐8 (quince)

Normal productive life: 40‐50 y.

 Juvenility:
Spur productive life:

Chilling Req. 

Generally larger than apples. 5 to 
8 m (depending on rootstock)

3‐5 m in diameter

Hermaphrodite

Mostly self incompatible, choice 
of pollinators critical.

The best pH: 5.5. to 6.5

5‐6 * 3‐4 m
On quince: 4‐5 * 2‐4 m

 
Cool winter

Tolerance to wet or dry soils: 
moderate (rootstock)

76 t/ha (Austria)
24 t/ha (Iran)

Young orchards benefit from shelter
against wind damage (trees grow to 3
m). Asian pears will need more
protection

Tolerate wide range of soil type if 
planted on seedlings. (rootstock)

Flower buds on tips of branches, or on spurs forms
on two year‐old or older wood. Mixed buds with 5‐8
flowers and similar number of leaves. Growth of
shoot or spur is continued by bourse shoot in axil of
one of lower leaves in the bud.



Juvenility:
Spur productive life:

Chilling Req. 

5 to 6 m

Hermaphrodite

self fertile‐ cross pollination 
improves seed number.

quince: 4‐5 * 3‐4 m
 

Cool winter
Tolerance to wet or dry soils: 

moderate (rootstock)

55 t/ha (Albania)
10 t/ha (Iran)

Flower buds are solitary and found on
the tip of branches or short shoots.





First Harvest: 2‐3years
Full production: 4‐6 years

Normal productive life: 25‐40 y.

 

Juvenility:
Spur productive life:

Chilling Req. 

4 to 6 m high
3‐5 m in diameter

Hermaphrodite

Mostly self fertile

The best pH:

5‐6 * 5‐6m
 

Prefers mediterranean. R. warm & moist summer results 
in poor flower initiation.

Tolerance to wet soils: Aviod wet sites (peach 
rootstock)

Tolerance to dry soils: moderate

16 t/ha (Egypt)
5 t/ha (Iran)

Provide adequate moisture during
growing season.
Wind tolerance: moderate

Prefer good deep soils.
Avoid heavy wet areas

Flower buds laterally on one year‐old shoot.
In colder regions and on more mature trees on spurs
on older wood. On laterals, two flower buds (each 1
flower), normally surround one vegetative bud. On
spur, large n. flower buds are grouped.



First Harvest: 4‐5years
Full production: 7‐10 years

Normal productive life: 25‐35 y.

 

Juvenility:
Spur productive life:

Chilling Req. 

Bushy tree, unchecked may grow 
to 7 m high (pruning)
3‐5 m in diameter

Hermaphrodite

Mostly self incompatible

The best pH:

6 * 6m
 

Fairly tolerant to a wide temp.  Range.  Not successful in 
warm & humid reg.

Tolerance to wet soils: moderate
Tolerance to dry soils: moderate to good (early 

harvest)

46 t/ha (sweet cherry, Guyana)
27 t/ha (sour cherry, Chile)

7 and 4 t/ha (Iran, respectively)

Humidy tolerance: poor (at blossom
and beforematurity)
Wind tolerance: moderate

Soil need: most particular of all stone 
fruits. Best in deep, rich loam soils. 

(rootstock)

Flower buds laterally (and terminally) on one year‐
old shoot and on spurs. 3 or more flower.



First Harvest: 1‐2 years
Full production: 4‐6 years

Normal productive life: 10 y.

 

Juvenility:
Spur productive life:

Chilling Req. 

4‐6 m high 
3‐4 m in diameter

Hermaphrodite

Almost all self fertile

The best pH:

4.5 to 5 between rows, 2 m 
between plants 

Need plentiful water supply, especially in final fruit 
stage. 

Tolerance to wet soils: no tolerance to waterlogging
Tolerance to dry soils: moderate

25 t/ha (Jordan)
17 t/ha (Iran)

Humidy tolerance: prefer dry areas
Wind tolerance: moderate

Soil need: prefer light, well‐drained 
soils. Avoid heavy clay, poorly‐

drained soils

Flower buds laterally on one year‐old shoot.
two flower buds (each 1 flower), normally
surround one vegetative bud



First Harvest: 3‐4 years
Full production: 7‐9 years

Normal productive life: 25‐35 y.

 Juvenility:
Spur productive life:

Chilling Req. 

Vigorous, specially P. domestica.
4‐8 m high 

4‐5 m in diameter

Hermaphrodite

Mostly all self incompatible.
(nectar is low in sugar and not easy
to induce bees into plum orchard)

The best pH:

6 * 6 m

Provide adequate moisture, especially in final fruit stage. 
Tolerance to wet soils: moderate to good. Eu. Plum 
are more tolerant of wet feet than other stone fruits.

Tolerance to dry soils: moderate

65 t/ha (Austria)
12 t/ha (Iran)

Humidy tolerance: grown in wet and
dry areas but disease and set …
Wind tolerance: moderate

Soil need: Eu. Plum can tolerate 
heavy clay, poorly‐drained soils, but 
deep, well drained loams are the best 

for both types

J. plum: last season shoots
Eu. Plum: one‐year old shoots but as
they mature surs become significant. (3‐
6 flower on long pedicels)



First Harvest: 3‐4 years
Full production: 7‐9 years

Normal productive life: 10‐20 y.

 Juvenility:
Spur productive life:

Chilling Req. 

4‐6 m high 
3‐4 m in diameter

Hermaphrodite

self incompatible.

The best pH:

6‐7 * 6‐7 m

Although often grown in dry areas, they crop better with 
irrigation.

Tolerance to wet soils: dislike wet climates
Tolerance to dry soils: moderate to good

17 t/ha (isra)
2 t/ha (Iran)

Humidy tolerance: poor
Wind tolerance: moderate

Soil need: Tolerant, but deep, well 
drained loams are the best

Flower buds laterally on one year‐old shoot.
two flower buds (each 1 flower), normally
surround one vegetative bud. Flowers also
produce on spurs on old woods



First Harvest: 4‐6 years
Full production: 10‐12 years

Normal productive life: 40 or more y.

 Juvenility:
Spur productive life:

Chilling Req. 

4‐6 m high 
4‐5 m in diameter

Monoecious and 
dichogamous (protandrous)

Wind pollinated.

The best pH:

4.5 * 4.5 m

Requires plentiful water supply
Tolerance to wet soils: moderate to good

Tolerance to dry soils: poor

2 t/ha (USA)
0.5 t/ha (Iran)

Humidy tolerance: good
Wind tolerance: grows and crops
better under sheltered conditions

Soil need: The shallow rooting habit 
means it grow good in shallow soils, 

but tolerate clay.

Buds with male and female flowers are
separate, simple, and borne laterally on
previous seasons growth



First Harvest: 4‐5/8‐10 (vigor) years
Full production: 10‐20 years

Normal productive life: 50‐100 y.

 Juvenility:
Spur productive life:

Chilling Req. 

Large: 20‐30 m high 
3‐4 m in diameter

Monoecious and 
dichogamous (protandrous)

Wind pollinated.

The best pH:

12 to 18 m

They need regular irrigation (at least 760 mm rain).
Tolerance to wet soils: can be damaged by a high 

water table (at least 3m )
Tolerance to dry soils: poor

22 t/ha (Romania)
7 t/ha (Iran)

Humidy tolerance: dislike cool, wet weather in
spring
Wind tolerance: wind slows the growth and
cropping. Shelter is essential during
establishment years

Soil need: deep, well drained, fertile 
are the best

Male flower buds laterally on one year‐old
shoot. Female buds are mixed and borne
terminally or laterally also on one year‐old
shoots. (flowers are terminally produced)



يك گل سيب: چپ.دارها برش طولي گل در دانه: راست



يك گل گيلاس : چپ.دارها برش طولي گل در هسته: راست



فرنگييك گل توت: چپ.فرنگي برش طولي گل در توت: راست



يك گل زيتون: چپ. برش طولي گل در زيتون: راست



هاي نر و ماده خرمالوگل: چپ.برش طولي گل در خرمالو : راست



Citrus microcarpaهاي گل: برش طولي گل نر و ماده در مركبات چپ: راست



.هاي ماده كيويگل: چپ.برش طولي گل نر و ماده در كيوي : راست



گل ماده خامه كوتاه انجير: چپ.هايماده و نر در انجير برش طولي گل: راست



هاي نر و نرماده انارگل: چپ.برش طولي گل نرماده در انار  : راست



هاي نر و ماده گردوگل: چپ.برش طولي گل ماده گردو : راست



هاي نر و ماده فندقگل


