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Overview

It is always remarkable how each growing season is unique as a result of yearly variations in
weather. Changes occur from winter dormancy to the final harvest, as a result of heat accumulation,
rainfall and disease pressure. As the 2010 growing season progressed, it became evident that many of
its attributes were nearly ideal. The most noteworthy fact about 2010 is that it was one of the longest
growing seasons in recent memory. Positive aspects can be noted from beginning to end. Crops entered
the growing season with little damage and stress as a result of the mild 2009/2010 winter. Bud break
occurred more than two weeks ahead of normal, as a result of warmer than normal spring temperatures.
Consistent heat throughout the summer resulted in a high accumulation of growing degree days and a
lengthy growing season. Extended dry periods, alternated with near normal rainfall, produced moderate
soil moisture conditions and suitable periods for fungicide applications. All of these attributes are
examined in the following report. The Niagara stations have been divided into “Niagara West” and
“Niagara East”, for the purpose of this report, in order to suitably illustrate all stations and sub-
appellations. Two Environment Canada locations were used for the 30-year normals: Vineland
Rittenhouse for the western stations and St. Catharines Airport for the eastern stations. The locations of
the stations referred to in this report are shown in the following map.
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Temperature and Growing Degree Days

The 2010 and 2009 growing seasons turned out to be polar opposites in regards to temperature.
Significantly lower than normal heat accumulation brought challenges in 2009, whereas growing degree
days greatly surpassed the normal in 2010. Accumulated growing degree days in 2010 surpassed the
entire 2009 growing season by the end of August. In fact, seasonal growing degree day accumulation for
2010 was almost identical to the favourable and memorable growing season of 2007. However, there
was one major difference between these two years: autumn temperatures. Accumulated growing degree
days in 2010 were much higher than 2007 for the majority of the growing season. However, autumn 2007
was much warmer than normal, while autumn 2010 brought near average daytime temperatures and
cooler than average nights. Thus, growing degree day accumulation slowed earlier in 2010 than in 2007
causing the seasonal totals to be nearly identical.

The following graphs illustrate the warmer than normal temperatures and higher heat unit
accumulation experienced this growing season. A very warm April led to a two week jumpstart on
growing degree days compared to the past 3 years. Consistently hot and humid conditions throughout
the growing season led to a steady and high accumulation of growing degree days. All of the stations
accumulated more growing degree days than normal. Queenston and St. David’'s Bench accumulated
the most, while Grimsby and West Lincoln accumulated the least. The high degree day accumulation can
be attributed to the much higher than normal temperatures in all months, but particularly in April, May,
July and August.

Analysis of the number of days where temperatures climbed higher than 30 C, further illustrates
the warmer than normal growing season. All stations accumulated two to three times as many days over
30 C compared to normal. West Lincoln and Vineland Cherry Ave had the least number of days, while
Winona, Lincoln Lakeshore and Lincoln Hwy 8 had the greatest. Again, these numbers reflect similar
totals to the 2007 growing season.

2010 Accumulated Base 10°C Growing Degree Days mﬂr\'
Compared to 2009, 2008 and 2007 e
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Niagara West: Seasonal Accumulation of Mﬁ—{t
Base 10°C GDD (Apr 1 - Oct 31)

2010
2008
— armal Mineland EC)
Oq? ) i3 o X
'?-.

1800

1600 —+

1400 —+

1200 +

1000 —+

GDD

800 +

600 +

400 +

Niagara East: Seasonal Accumulation of ﬁﬂ:
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Niagara West: Average Daily Maximums mN \
Compared to Normal (Apr 1 - Oct 31, 2010) Weathe: Noowations Incorper
Apr | May | June | July | Aug | Sept | Oct

Normal (Vineland EC) 118 | 187 | 239 | 269 | 266 | 214 | 148
Winona 161 | 211 | 249 | 298 | 280 | 218 | 152
Grimsby 162 | 208 | 246 | 201 | 275 | 217 | 1562
West Lincoln 163 | 208 | 240 | 287 | 269 | 209 | 145
Lincoln Fly Road 162 | 207 | 242 | 288 | 269 | 211 | 1486
Beamsville 171 | 216 | 2560 | 203 | 276 | 218 | 1566
Lincoln Hwy 8 160 | 209 | 246 | 296 | 280 | 216 | 151
Lincoln Lakeshore 159 | 208 | 248 | 300 | 287 | 225 | 155
Vineland Cherry Ave. 166 | 210 | 246 | 287 | 268 | 212 | 162
Vineland Escarpment 164 | 210 | 244 | 287 | 270 | 214 | 162
Jordan Escarpment 162 | 213 | 247 | 301 | 278 | 222 | 1568
Jordan Hwy 8 168 | 215 | 249 | 281 | 274 | 218 | 165
Jordan Harbour 162 | 209 | 245 | 288 | 277 | 218 | 156
Rockway 165 | 213 | 244 | 280 | 274 | 218 | 156

= Hormal

== Ahove-normal

== Below-normal

. . . >y
Niagara East: Average Daily Maximums w'N .
Compared to Normal (Apr 1 - Oct 31, 2010) Weathes Noovations Inc ocposated
Apr | May | June | July | Aug | Sept | Oct

Normal (St. Catharines EC) | 122 | 194 | 243 | 271 | 25689 | 2156 | 1498
St. Catharines Glass Ave 169 | 217 | 250 | 296 | 282 | 220 | 154
St. Catharines Third Ave 168 | 218 | 263 | 296 | 280 | 221 | 155
St. Catharines Fifth St 166 | 216 | 247 | 295 | 276 | 218 | 154
West St. Catharines 171 | 221 | 262 | 297 | 281 | 219 | 153
MNiagara College 172 | 221 | 264 | 297 | 284 | 223 | 155
St. David's Bench 173 | 220 | 263 | 296 | 284 | 225 | 156
Niagara Airport 173 | 223 | 2564 | 302 | 286 | 226 | 158
Virgil 1756 | 221 | 261 | 291 | 277 | 221 | 156
Virgil East 173 | 220 | 2560 | 293 | 279 | 221 | 153
NOTL Irvine Road 168 | 217 | 246 | 295 | 278 | 215 | 150
Lakeshore 162 | 212 | 247 | 292 | 275 | 220 | 156
Parkway 172 | 220 | 249 | 295 | 281 | 223 | 156
Queenston 181 | 228 | 2565 | 203 | 284 | 225 | 158

= Normal

== Above-normal

=== Helow-normal

\\/1

WIN®

Weather INnovations Incorporated




Niagara West: Average Daily Minimums
Compared to Normal (Apr 1 - Oct 31, 2010)
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Apr | May | June | July | Aug | Sept | Oct
Mormal {Vineland EC) 2.4 8 136 | 169 | 162 | 124 | 6.3
Winona 4.1 89 | 146 | 171 | 17.2 | 115 | 6.0
Grimsby 3.4 79 | 137 | 158 | 158 | 89 45
West Lincoln 3.8 8.1 136 | 1569 | 159 | 107 | 48
Lincoln Fly Road 4.5 92 | 143 | 169 | 165 | 109 | &7
Beamsville 49 97 | 149 | 178 | 174 | 119 | 66
Lincoln Hwy 8 4.3 90 | 144 | 174 | 174 | 118 | 64
Lincoln Lakeshore 4.8 93 1652 | 178 | 173 | 115 | 6.2
Vineland Cherry Ave. 39 86 | 147 | 175 | 171 | 114 | &5
Vineland Escarpment 4.8 96 149 | 176 | 171 | 116 | 61
Jordan Escarpment 4.4 88 142 | 164 | 165 | 108 | 53
Jordan Hwy 8 4.5 93 | 147 | 1786 | 171 | 118 | 62
Jordan Harbour 4.4 91 150 | 172 | 164 | 109 | 56
Rockway 4.2 89 | 144 | 170 | 165 | 110 | &3

= Normal

=== Above-normal

== Helow-normal

Niagara East: Average Daily Minimums w,NPY
Compared to Normal (Apr 1 - Oct 31, 2010) Weather Naovations inc oiporated
Apr | May | June | July | Aug | Sept | Oct
Normal (St. CatharinesEC)| 21 | 78 | 133 | 164 | 157 | 116 | 56
3t. Catharines Glass Ave 4.2 8.7 147 | 169 | 166 | 110 | 54
St. Catharines Third Ave 38 | 89 | 147 | 168 | 166 | 110 | 54
St. Catharines Fifth Ave 40 | 86 | 142 | 166 | 164 | 109 | 53
West St. Catharines 43 | 89 | 143 | 167 | 165 | 112 | 55
Niagara College 51 | 96 | 146 | 170 | 173 | 119 | 61
St. David's Bench 47 | 96 | 147 | 177 | 172 | 116 | 55
Niagara Airport 43 | 94 | 148 | 173 | 168 | 112 | 55
Virgil 43 | 92 | 149 | 169 | 164 | 106 | 54
Virgil East 42 | 91 | 149 | 172 | 166 | 107 | 52
NOTL Irvine Road 44 | 96 | 162 | 177 | 171 | 116 | 63
Lakeshore 47 | 96 | 163 | 174 | 170 | 117 | 64
Parkway 40 | 87 | 147 | 171 | 168 | 110 | 57
Queenston 48 | 95 | 149 | 177 | 173 | 115 | 56

== Normal

=== Above-normal

=== Helow-normal
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Niagara West: The Number of Days from Apr-Oct mé,‘

Where Tmax was Greater Than 30°C —
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Precipitation

An excellent combination of extended dry periods and significant rainfall events encapsulates the
2010 growing season, leading to near normal seasonal rainfall accumulations. However, the monthly
distributions of rainfall varied from normal values. Below-normal rainfall in April and May was followed by
nearly twice the normal amount of rainfall in June. The remaining months brought near-normal rainfall
totals for most locations. Seasonal rainfall amounts ranged from 29mm below normal to 151mm above
normal. Therefore, total seasonal accumulation ranged from 507mm at Lincoln Lakeshore to 692mm at
St. Catharines Fifth St. The average total rainfall from April 1 to October 31 was 598mm in Niagara West,

while the 30-year normal is 536mm. Similarly, the average total rainfall for Niagara East was 579mm,
while the 30-year normal is 541mm.

Niagara West: 2010 Season Rainfall Deviation mﬁﬁ
from the 30-Year Normal (Apr 1 - Oct 31) eromr—
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MNiagara East: 2010 Season Rainfall Deviation
from the 30-Year Normal (Apr 1 - Oct 31)
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Niagara West: Total Accumulated Rainfall per Month
Compared to Mormal {April 1 - October 31, 2010)
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Soil Moisture

The excellent combination of heat, extended dry periods and significant rainfall events led to ideal
soil moisture conditions for many crops. The high temperatures experienced this growing season
increased crop evapotranspiration rates, accelerating the drying trend in soil moisture conditions.
However, significant rainfall events often occurred immediately following these occasions, replenishing
the deficit. A sharp downward soil moisture trend began in April and May due to below-normal rainfall.
Soil moisture was reaching critical levels for this stage in the growing season; however, soil moisture was
replenished at 10cm, 30cm and 50cm depths in June by nearly twice the normal amount of rainfall. The
remainder of the growing season continued with extended dry periods followed by significant rainfall
events. The following graphs illustrate soil moisture levels at 10cm, 30cm and 50cm depths between
April and September at four sites across Niagara.

WIN

Weather INnovations Incorporated




Jordan Road, Jordan (Peaches):

Concession 2, NOTL (Peaches):



Line 1, NOTL (Grapes):

Lakeshore Rd, Vineland (Grapes):



Disease Pressure

The combination of higher temperatures and near-average precipitation that the Niagara region
received caused average to high disease pressure. The month of June was particularly ideal for mildew
infection, with twice the normal rainfall amount and prime temperatures for infection (between 21C and
30C). The following map for 2010 suggests that lo cations on top of the escarpment experienced higher
disease pressure over the season than those sites below the escarpment. Despite average to high
disease pressures in most locations, there may have been enough suitable days this year for fungicide
applications due to the extended dry periods that occurred often throughout the growing season.
Nevertheless, there were also a number of extended wet periods which may have hindered a critical
fungicide application. Most locations would have benefited from a tight spray schedule this year,
particularly those along the top of the escarpment. The 2010 seasonal disease pressure map shown
below is followed by maps for the previous two growing seasons.



Conclusion

The 2010 growing season was exceptional in many ways. It can be summarized as being one of
the warmest in recent years. Many of its characteristics mirrored that of the 2007 growing season, apart
from a cooler, yet near normal autumn and greater, yet near normal precipitation. The lengthy growing
season was in direct contrast to the short 2009 growing season. Consistently hot and humid conditions
throughout the growing season led to a steady and high accumulation of growing degree days. Below
normal rainfall in the spring was followed by nearly twice the normal amount of rainfall in June. The
remainder of the growing season brought near-normal rainfall totals. Extended dry periods alternated
with near normal rainfall produced moderate soil moisture conditions and suitable periods for fungicide
applications. This growing season will no doubt be remembered for its many positive attributes.

This report and others like it are made available at www.vineandtreefruitinnovations.com by Weather
INnovations Incorporated. Please visit for updates on weather, programs, products and the latest
research and innovation news. This document may not be copied, in whole or in part without the express
written permission of Weather INnovations Incorporated.




