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Processing tomatoes are one of the most impor-
tant horticultural crops in Ontario and were grown 
on 6586 ha and had a farm-gate value of $61 mil-
lion in 2004. The trend toward warmer and dryer 
weather has had serious negative effects on pro-
cessing tomato growth, yield and quality. Rainfall 
has decreased by approximately 25 mm per year on 
average over the period from the late 1980’s to the 
late 1990’s in southwestern Ontario. To counteract 
the effects of reduced rainfall and to increase yields, 
field-scale adoption of drip irrigation for processing 
tomatoes has increased. However, drip irrigation, 
while increasing yield, has resulted in a reduction in 
tomato fruit solids content.

Research results in California and Israel (arid cli-
mate) have shown that cutting off water application 
and deficit irrigation during the fruit ripening period 
are methods that can be used to counteract the re-
duction in solids that usually occurs with drip irriga-
tion, however, results have been inconsistent and 
some loss in yield also occurs. Under Ontario con-
ditions (humid climate), effects of water application 
rates and water cutoff were evaluated by Agriculture 
and Agri-Food Canada scientists at the Greenhouse 
and Processing Crops Research Centre in Harrow 
Ontario.

Drip Irrigation
From 2003 to 2005, the authors have studied the 
effects of drip irrigation watering during the growing 
season and water cutoff times during the fruit ripen-
ing period on processing tomato soluble solids, to-
tal solids, yield and other fruit quality parameters.

Experiments were carried out on a Granby sandy 
loam soil with the processing tomato cultivar H9553. 
The study evaluated:

• Four levels of drip irrigation watering during the 
growing season which were 1.2 x potential crop 
evapotranspiration (ETc); 1.0 x ETc; 0.8 x ETc; and 
0.5 x ETc. The irrigation amount and frequency were 
determined using long term evaporation data with 
crop coefficient, emitter flow rate and with soil mois-
ture retention characteristics, and confirmed by soil 
moisture monitoring.and

• Three preharvest water cutoff times during the fruit 
ripening period which were 4 weeks before antici-
pated harvest (at first fruit colouring); 3 weeks be-
fore harvest (at 20-25% fruit colouring); and 2 weeks 
before harvest (approximately 50% fruit colouring)

• An unirrigated control was added. Ethephon was 
applied at approximately 50% fruit colouring.

Plots were irrigated using drip lines with 0.6 L/hr 
emitters spaced at 30 cm, placed between each twin 
row. Volumetric soil water content was measured at 
a depth of 0 to 20 cm and at a distance of 20 cm 
from the emitter. Watering was started on June 26, 
2003, June 16, 2004 and June 7, 2005.

Drip Irrigation Improves Processing Tomato Yield and Quality

For more information please contact: 
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Rainfall during the growing season 
(June 1 to Aug 31)
Rainfall was fairly well distributed during the growing 
season in 2003 with a maximum of 11 days between sig-
nificant rainfall events. Although rainfall amounts were 
similar in 2003 [288.4 mm (above normal)] and 2004 
[291.4 mm (above normal)], it was not as well distribut-
ed through the growing period in 2004. Dry periods oc-
curred during the later half of June until mid-July, and 
during the 3-week period from Aug. 5-27, 2004. In 2005, 
rainfall was below normal in June and August (146.2 
mm). Dry periods extended from early June until the 
third week of July and during the first 12 days of August.  
Water amounts applied through drip irrigation varied de-
pending on watering level and preharvest water cutoff 
time.

Total and marketable yield
In Table 1, compared to the unirrigated treatment, total 
and marketable yields as well as fruit weight were in-
creased with irrigation in all 3 years. The larger increase 
in yield was in the dryer year of 2005 where total and 
marketable yield and fruit weight increased linearly as 
water rate increased. Most of the increase in yield was 
due to more fruit rather than larger fruit.

Water cutoff time did not affect total or marketable yield 
except in 2003 when yield was higher for the cutoff 3 
weeks before harvest.

 

Green fruit yield was reduced by irrigation in 2004 and 
2005 compared to the unirrigated treatment. In 2005 
(dryer year), the higher water level (1.2 ETc) reduced 
green fruit yield compared to the lower water levels but 
the earlier water cutoff (4 weeks before harvest) reduced 
green fruit compared to the 2-week before harvest water 
cutoff.

Soluble solids
Percent total and soluble solids were reduced by drip ir-
rigation in all 3 years. In 2003 and 2005, percent solids 
responded linearly to water rate. According to our data, 
for each 100 mm of water, total and soluble solids were 
reduced by 0.28 and 0.26%, respectively, in 2003, and by 
0.41 and 0.39%, respectively, in 2005. In 2005, the pre-
harvest water cutoff time 2 weeks before harvest reduced 
soluble solids by 0.3% compared to the 4 week before 
harvest water cutoff time. In 2004, drip irrigation reduced 
total solids from 5.6 to 5.1% and reduced soluble solids 
from 5.0 to 4.4%, however, drip irrigation watering level 
and preharvest water cutoff time did not significantly af-
fect the percent solids level. The ratio between total sol-
ids and soluble solids was not affected by drip irrigation, 
watering level or cutoff time in any of the years which 
indicates that the insoluble portion of solids was not af-
fected by the drip irrigation treatments.

Total solids yield
Total solids yield (marketable yield x percent total solids) 
was increased by drip irrigation treatments each year 
(Table 2).

In 2003, delaying the preharvest water cutoff from 4 
weeks to 2 or 3 weeks before harvest increased solids 
yield by 0.6-0.7 t/ha. In 2004, drip irrigation increased 
solids yield by 1.2 t/ha compared to the unirrigated treat-
ment. However, there were no significant differences in 
total solids yield among watering levels or cutoff times. 
In 2005, total solids yield increased linearly as water rate 
increased. Increasing the amount of water either with 
rainfall or drip irrigation increased total solids yield.

Blossom-end rot
Blossom-end rot (BER) was prevalent in unirrigated treat-
ments in 2004 and 2005. In 2004, BER was reduced from 
24.9 to 0.4% with drip irrigation. In 2005, the incidence 
of BER responded linearly to water rate: increasing the 
amount of water either with rainfall or drip irrigation re-
duced BER.

CONCLUSIONS
Drip irrigation increased total and marketable yield, and 
total solids production (t/ha) of processing tomatoes com-
pared to the unirrigated treatment. In 2005, a relatively 
dry year, fruit and total solids yield increased linearly as 
more water was applied. The highest watering level (1.2 
ETc) provided the highest fruit and solids yield (t/ha). In 
the wetter years (2003 and 2004), deficit irrigation (0.5 
ETc) increased water use efficiency while maintaining 
a high yield and fruit quality. Drip irrigation treatments 
did not affect fruit maturity, size, colour, firmness or the 
amount of cull fruit.

Deficit irrigation and early preharvest water cutoffs may 
be effective strategies in counteracting the reduction in 
percent fruit solids associated with drip irrigation, how-
ever, some reduction in yield may also occur and rainfall 
may interfere with the strategy being implemented.

Treatment Yield 2003 (t/ha) Yield 2004 (t/ha) Yield 2005 (t/ha)
Total Marketable Green Total Marketable Green Total Marketable Green

Unirrigated 114.4 bz 111.3 b 1.0 138.3 b 130.7 b 3.6 a 89.4 b 73.1 b 15.1 a
Irrigated 131.7 a ↑ 128.8 a ↑ 1.1 177.1 a ↑ 169.1 a ↑ 1.9 b ↓ 159.9 a ↑ 150.9 a ↑ 7.9 b ↓
Drip irrigation watering level during season
0.5 ETc 130.0 126.7 1.8 a 173.8 167.8 1.7 143.0 c 133.0 c 9.0 a
0.8 ETc 126.1 123.7 0.7 b 180.7 172.2 1.6 158.2 b 148.7 b 8.2 a
1.0 ETc 136.2 133.4 1.2 ab 181.5 171.9 1.9 163.0 ab 153.2 b 8.8 a
1.2 ETc 134.5 131.5 0.9 b 172.5 164.7 2.3 175.3 a 168.5 a 5.5 b ↓
Water cutoff time (weeks before harvest)
4 124.9 b 122.3 b 1.0 175.8 168.9 1.7 152.6 145.7 6.2 b ↓
3 137.0 a ↑ 134.0 a ↑ 1.1 180.4 171.8 2.0 164.1 154.8 8.0 ab
2 133.2 ab 130.3 ab 1.3 175.2 166.7 1.9 162.9 152.1 9.4 a

z Means followed by the same letter within each column not significantly different using LSD (P < 0.05). Absence of letters indicates no significant difference.

Table 1.  Effect of drip irrigation, watering level and preharvest water cutoff time on processing tomato yield at Harrow, Ontario in years 2003 to 2005

Table 2.  Effect of drip irrigation, watering level and preharvest water cutoff 
time on total solids yield of processing tomatoes at Harrow, Ontario in years 
2003 to 2005

Treatment Total solids yield (t/ha)
2003 2004 2005

Unirrigated 6.6 7.4 bz 4.4 b
Irrigated 7.0 ↑ 8.6 a ↑ 8.3 a ↑
Drip irrigation watering level during season
0.5 ETc 7.1 8.7 7.7 c
0.8 ETc 6.8 8.7 8.2 bc
1.0 ETc 7.2 8.5 8.4 ab
1.2 ETc 7.0 8.3 8.8 a 
Water cutoff time (weeks before harvest)
4 6.6 b 8.5 8.2
3 7.3 ↑a 8.8 8.5
2 7.2 a ↑ 8.4 8.2

z Means followed by the same letter within each column not  significantly different 
using LSD (P < 0.05). Absence of letters indicates no significant difference.
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