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BACKGROUND: Given the limited growing season in southwestern Ontario, processing
tomato transplants which establish and begin to grow quickly soon after transplanting are desired. 
Ideal transplants are typically 5-6" in height, and have a thick stem and a vigorous root system. 
Managing transplant height can at times be challenging, and techniques to help manage plant
height would be useful.

Triazoles are a group of agricultural chemicals which were initially developed as
fungicides but were also found to retard plant growth.  The most typical plant growth responses
to triazoles is a reduction in stem length, but they also have been found to increase leaf thickness,
thicken stems, and increase root development.  Triazoles have also been reported to protect
plants from environmental stresses, including drought and temperature extremes.

Previous work using the triazole paclobutrazol (Bonzi) on processing tomato transplants
involved treating the plants with a 5 ppm soil drench at the 2 leaf stage, and subsequently
fertilizing heavily (up to 5 times the normal rate) to achieve the desired plant height.  This
treatment resulted in increased vigor in the field (measures as plant dry and fresh weight),
advanced plant development (earlier bloom), advanced fruit maturity and increased yields. 
However, it is not presently registered on any food crops in North America, so a registration for
use on tomato transplants is unlikely.

Initial greenhouse screening using another triazole compound, propiconazole (Tilt,
Topaz) suggest that this product produces the same growth regulatory effects as paclobutrazol
(height control, thicker stems, increase plant weight, increased root development).  Propiconazole
is of particular interest because it is less active than paclobutrazol and needs to be used at higher
rates, which provides a greater margin of safety.  It is also presently registered on a number of
food crops (Tilt - sweet corn; Topaz - rutabaga, asparagus, apricot, cherry, peach, nectarine).

METHODS: Transplants of TSH4 (early commercial hybrid - Tomato Solutions) and CC337
(late commercial inbreed - Kraft) were grown in Kraft Canada’s research greenhouse in Dresden
ON.  Six treatments were applied to the transplants according to the following schedule:

1. Control: no treatment
2. Paclobutrazol as a 5 ppm solution applied at the 2nd true leaf stage
3. Propiconazole as a 25 ppm solution applied at the 2nd true leaf stage
4. Propiconazole as a 25 ppm solution applied at the 2nd true leaf stage and again 10 days
later
5. Propiconazole as a 37.5 ppm solution applied at the 2nd true leaf stage 
6. Propiconazole as a 50 ppm solution applied at the 2nd true leaf stage
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All treatments were applied at 100 ml per tray.  Transplants were established in the field
on 19 May, 2004.

DATA COLLECTION:   Plant fresh weights were taken on 4 plants per plot once flowers were
present on the most mature treatments, and again every 5-7 days.  Flowers counts on 10 plants
per plot were taken at 23, 36 and 42 days after transplanting.    Plots were harvested (4 plants per
plot) when 80% of the fruit appeared mature.   Fruit was graded into mature red, green and rots,
and expressed as tons/acre as well as a percentage of the total tonnage. 

EXPERIMENTAL DESIGN AND DATA ANALYSIS: 
The experiment was established as a 2 x 6 factorial in a randomized complete block

design with 4 replications.   Factor 1 was cultivar and factor 2 was growth regulator treatments.
A  plot consisted of 1 bed (2 rows), 26" (8.0 m) in length. Transplants were established 45 cm
apart in double rows which were spaced 45 cm apart.    A protected LSD was used to separate
treatments with significant differences.  Means followed by the same letter within a column do
not differ significantly (P = 0.05).

RESULTS AND DISCUSSION:

While propiconazole treated transplants demonstrated a growth response similar to
paclobutrazole, the effect was not as great. By the end of the 42 day greenhouse production
period, propiconazole treated transplants had greater top fresh weights, root fresh weights, and
stem diameters than untreated, but generally not as great as paclobutrazol treated transplants
(Table 1).  Fertilizer levels in the greenhouse required to produce a paclobutrazol treated
transplant were approximately 2.5 x the amount required by untreated transplants, while
propiconazole treated transplants required about 30% more fertilizer (data not shown).  No
difference in plant fresh weight or number of flowers per plant were found between untreated and
propiconazole treated transplants when evaluated up to 37 and 42 days after transplanting
respectively (Table 2,3), while paclobutrazol treated transplants demonstrated increased plant
weights and flower numbers.  Total yields did not differ statistically amoung treatments, but
tended to be greater when transplants were treated with paclobutrazol (Table 4).  However, all
treatments (propiconazole and paclobutrazol) increased the percent red fruit and decreased the
percent green fruit when compared to untreated, with paclobutrazol generally giving a greater
effect (Table 5). The apparent advanced maturity of propiconazole treated tomato transplants was
not expected due to a lack of early flowering and early plant growth.
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Table 1. Effect of Topaz (propiconazole) on tomato plug plants.  Measurements made
42 days after seeding.  Data courtesy of John Lang, Kraft Canada, Dresden.

Treatments Top
Weight

(g/plant)

Root
Weight

(g/plant)

Total
Weight

(g/plant)

Extended
Leaf

Height (cm)

Stem
Diameter

(mm)

Untreated 0.93 a 0.32 a 1.24 a 161.5 a 2.43 a

Propiconazole 25 ppm 1.30 c 0.44 b 1.75 b 178.0 c 2.80 b

Propiconazole 25 ppm
2x

1.19 b 0.45 b 1.57 b 165.3 b 2.80 b

Propiconazole 37.5
ppm

1.17 b 0.46 b 1.63 b 159.0 ab 2.72 b

Propiconazole 50 ppm 1.11 b 0.47 b 1.57 b 161.5 a 2.70 b

Paclobutrazole 5 ppm 1.58 d 0.72 c 2.30 c 157.5 a 3.15 c

F Significance Sig. Sig. Sig. Sig. Sig.

LSD 0.11 0.07 0.2 6.47 0.15
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Table 2. Tomato plant fresh weight in response to growth regular treatment at
various times after transplanting.

Treatments Fresh Weight
(g)

23 Days

Fresh Weight
(g)

29 Days

Fresh Weight
(g)

37 Days

Cultivar

CC337 24.13 a 106.71 253.18

TSH4 35.62 b 149.84 324.07

Growth Regulator

Untreated 28.70 a 112.54 a 311.54 ab

Propiconazole 25 ppm 23.01 a 115.56 a 284.64 a

Propiconazole 25 ppm
2x

26.62 a 120.9 a 250.41 a

Propiconazole 37.5 ppm 27.29 a 114.71 a 242.69 a

Propiconazole 50 ppm 27.40 a 118.43 a 262.11 a

Paclobutrazole 5 ppm 46.21 b 187.51 b 380.36 b

F Significance

Cultivar 0.0056 N.S. N.S.

Regulator 0.0003 0.0003 0.0287

Interaction:
cultivar* regulator

0.0668 N.S. N.S.
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Table 3. Tomato plant  flower counts in response to growth regular treatment at
various times after transplanting.

Treatments Flowers per
Plant

23 Days

Flowers per 
Plant 

36 Days

Flowers per
Plant

42 Days

Cultivar

CC337 2.7 a 11.5 10.5 a

TSH4 5.9 b 7.8 18.1 b

Growth Regulator

Untreated 2.8 a 5.5 a 11.5 a

Propiconazole 25 ppm 3.6 a 6.9 a 10.9 a

Propiconazole 25 ppm
2x

4.0 a 9.6 a 14.9 a

Propiconazole 37.5 ppm 2.8 a 5.8 a 8.0 a

Propiconazole 50 ppm 2.6 a 8.9 a 13.6 a

Paclobutrazole 5 ppm 10.0 b 21.5 b 26.8 b

F Significance

Cultivar 0.0328 N.S. 0.0307

Regulator 0.0005 0.0004 0.0205

Interaction:
cultivar* regulator

N.S. N.S. 0.008
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Table 4. Yield in response to growth regular treatment

Treatments Total Yield
(t/acre)

Red Yield
(t/acre)

Green Yield
(t/acre)

Rot Yield
(t/acre)

Cultivar

CC337 41.2 a 30.6 a 10.2 a 0.4 a

TSH4 47.4 b 41.6 b 3.4 b 2.4 b

Growth Regulator

Untreated 43.7 31.9 9.3 c 2.4

Propiconazole 25 ppm 43 35.5 6.8 ab 0.7

Propiconazole 25 ppm
2x

44.2 37.4 5.8 a 1

Propiconazole 37.5 ppm 43.8 34.8 8.0 bc 0.9

Propiconazole 50 ppm 42.5 35.3 5.9 a 1.3

Paclobutrazole 5 ppm 48.6 41.6 5.0 a 2

F Significance

Cultivar 0.008 0.0422 0.05 0.0278

Regulator N.S. N.S. 0.0016 N.S.

Interaction:
cultivar* regulator

N.S. N.S. 0.0026 N.S.
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Table 5. Yield percentages in response to growth regular treatment

Treatments Percent
Red

Percent
Green

Percent
Rots

Cultivar

CC337 72 26.4 a 1.2

TSH4 85 7.7 b 7

Growth Regulator

Untreated 67 a 24.6 d 8.5

Propiconazole 25 ppm 82 bc 16.8 bc 1.7

Propiconazole 25 ppm 2x 83 bc 14.3 ab 3

Propiconazole 37.5 ppm 77 b 20.8 cd 2.7

Propiconazole 50 ppm 81 bc 15.5 abc 3

Paclobutrazole 5 ppm 84 c 10.2 a 5.6

F Significance

Cultivar N.S. 0.035 N.S.

Regulator 0.0004 0.0007 N.S.

Interaction:
cultivar* regulator

N.S. 0.0038 0.0244


