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Where Almonds Are Grown
production by county | crop year 2017/18
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There is a large gradient in precipitation from
north to south in California’s central valleys
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What is the “Delta Breeze?” ' - " “ ’
The agir over land heats up much more quickly than the air - -l.l-

— L2 .

over the ocean. To balance this large difference in > yy-
temperature, the cooler, dense air moves toward the hotter A =3
air that is less dense. We call thisthe “Déta Breeze” since the :

cool air flows through the deltain betwsen the higher terrain. *
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In general, almond yields increase as you go away
from the delta influence in the center of the state
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COUNTY GROWING REGIONS
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2007/08 66.7 66.2 51.8 4.3 56 114 100 1729 75.2 223.3 253.8 271.0 179 1253 267 14 1,383.6
2008/09 569 86.0 486 41 5,3 9.7 104 1873 821 2406 322.2 3543 234 1427 36.2 1.0 1,611.0

2009710 492 757 527 37 52 109 124 1567 707 1988 2819 3179 206 1123 326 1.2 1,402.6

2010711 471 830 558 44 49 1.7 136 1642 68.0 2025 344.2 4035 299 1497 424 16 1,626.6

2011/12 490 855 597 5.1 6.9 11.9 179 2167 879 269.7 443.0 4726 39.0 2061 445 1.6 2,017.2

2012/13 509 851 579 54 70 125 181 2014 915 261.8 413.6 3934 30.7 2035 491 21  1,884.1

2013/14 560 1036 697 6.0 73 147 225 213.8 959 2849 3981 4272 326 2169 558 19 2,006.9

2014/15 552 902 587 51 77 133 181 198.2 94.3 2744 3705 3903 319 2029 570 19 1,869.7

2015/16 574 109.7 754 6.0 74 16,0 273 1887 972 260.7 3765 3661 324 2152 539 23 1,892.1

2016/17 543 1040 689 62 83 174 280 2223 1049 291.0 4332 4332 403 2426 739 21 2,130.6

2017/18 521 1129 726 84 87 186 397 2237 108.7 303.2 4944 4295 436 2640 809 24 2,263.7



California

Top Ten Almond-Producing Varieties
crop years 2007/08 vs. 2017/18
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Nonpareil Butte/  Monterey Carmel Fritz Wood Aldrich Independence Sonora Price Other

Padre Colony t

Self fertile



Morocco 1% — Tunisia 1%

Turkey 1%
ran 1% (Chile 1%

All Others 2%
EU 5%

Australia 6%

World Almond

Production
crop year 2017/18

U.S. 82%

Source: Almond Board of California, Aimond Board of Australia and International Dried Fruit Council.



Weather history for Thilisi, K'alak'i T'bilisi, Georgia
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Weather history for Udabno, Georgia
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Weather history for Sagarejo, Georgia
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Weather history for Kakheti, Georgia
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Here are the average temperatures in Batumi.
Batumi - Average temperatures

The sea in Georgia is warm enough for swimming from July to September, and reaches 25 °C (77 °F) in July and August.
Batumi - Sea temperature
Month

Temp (°C)
Temp (°F)

This type of climate is also found in the plain near the coast, in cities like Kutaisi and Senaki, even though the summer gets a little warmer because of the distance from the sea. In ancient times, this area comprising the coast and the
western plain was called Colchis.

INLAND AREAS

In the interior (zone 2 on the map), separated from the western plains by secondary mountain ranges such as the Likhi Mountains, we find valleys and plateaus lying at an altitude between 400 and 1,000 meters (1,300 and 3,300
feet).

Thilisi

In the capital, Thilisi, located in the valley of the Kura, at 450 meters (1,450 ft) above sea level, the climate is slightly continental, and it's much more arid than on the coast. The monthly average temperature ranges from 3 °C (37
°F) in January to 25 °C (77 °F) in July. Here is the average temperature.
Thilisi - Average temperatures
Month

Min (°C)

Max (°C)

Min (°F)

Max (°F)

The rainfall amounts to 500 mm (20 in) per year, with a minimum in winter, even though the sky is often cloudy, and a maximum in late spring, in May and June, mainly because of afternoon instability, which can cause showers
and thunderstorms and partly continues in summer. During winter, snowfall is quite frequent (although it's not abundant because of the low level of precipitation), and so are cold spells, during which the temperature can drop to
about -15 °C (5 °F). Summer is sunny, despite a few afternoon downpours or thunderstorms; there can also be hot days, with maximum temperatures around 36,38 °C (97,100 °F).

Here is the average precipitation.

Thilisi - Average precipitation




40
35
3

o

2

S,

2

o

1

w

1

o

25

20

1

[S,]

1

o

(2}

o

Jan

Ja

Average monthly hi

Feb Mar

Apr

May Jun Jul Aug Sep Oct

m Davis m Bakersfield m Thilisi

temperature (deg C)

Nov Dec

Average monthly low temperature (deg C)

Fe

Mar

Apr

May Jun Jul Aug Sep Oct

W Davis M Bakersfield m Thilisi

Nov Dec



Monthly average rainfall (mm)
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_5 metric tons of kernel per ha (4500 kernI Ibs/ac)




Factors influencing yield potential in

a developing orchard
* Canopy size as influenced by

* Variety
* Rootstock
* Tree spacing
* Irrigation management
* Nutrition management
* Pruning



Yield and irrigation needs are driven
by canopy size
* Important to have a means to assess
canopy size
* We use photosynthetically active
radiation (PAR) interception under
the tree canopy to assess canopy
size
* This is better than shaded area since
it also account for light coming
through in the shade







/ GoPro camera LIDAR

¥ Protective cage



We set up a portable weather
station with temp, RH, windspeed
and PAR sensors outside orchard

Normal speed of
travel is 10 km/hr so
we can map about
20 km within 1 hour
of midday




" Load cell equipped harvest trailer
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Trimble GPS acts as datalogger to
collect continuous yield data
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Autosampler delivers nuts to right rear of cart Wireless controller for hydraulically operated auto sampler






Yield (kernel mt/ha)

Average of all data- 0.045 kernel mt/ha per 1% PAR intercepted
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Kemel yield potential

PAR (metric tons/ha)
interception 3
(%) E Annual water D50
10 £ use (cm)
P P PP P PP Pt [ 12
20 BHE
T 1P P F P 5t 5 P | 168

% I m@ﬂmﬂﬂ]ﬂmmmnﬂﬂﬂﬂﬂum

AT P I | 204
40




Summary of available yield versus applied water trials in California and
Australia suggest that production potential is 0.00315 MT/mm water

applied so yield potential is about 2 MT/ha with 650mm rainfall under
rain-fed conditions

Applied Yield

PAR water potental

interceptbn (mm) (MT/ha)
10 178 0.560
20 356 1.121
30 533 1.681
40 711 2.242
50 889 2.802
60 1067 3.363
70 1245 3.923
80 1422 4.483
90 1600 5.044



How do we produce 4.5 mt/ha?- This will be the subject of my afternoon talk.

Applied Yield

PAR water potental
interceptbn (mm) WAVLE)
10 178 0.560
20 356 1.121
30 533 1.681
40 711 2.242
50 889 2.802
60 1067 3.363
- L S Maximum recommended
80 1422 4.483 _ canopy cover to minimize food

90 1600 5.044 safety risk
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