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r------------------- Abstract ---------------------, 

Growth of Cam~llia s~sanqua Thunb. [C. hiemalis Nakai] 'Shishi-Gashira' was either unaffected or was inhibited by single foliar 
sprays of Sumagic (uniconazole), while flower nurnber was significantly greater. A 5 ppm spray of (Sumagic) uniconazole increased 
flower number ~3% without. influencing growth indices, days to flower or flower diameter. A 20 ppm spray increased flower 
number 113% wIthout affectIng days to flower or flower diameter; however, growth indices were reduced up to 21 %. 

Index words: growth retardant, uniconazole, Sumagic 

Growth regulators used in this study: Sumagic (uniconazole), (E)-I-(p-chlorophenyl)-4,4-dimethyl-2-(1 ,2,4-triazol-l-yl)
penten-3-01. 

Species used in 'this study: 'Shishi-Gashira' camellia (Camellia sasanqua Thunb. [C. hiemalis Nakai] 'Shishi-Gashira'). 

Significance to the Nursery Industry 

In the commercial production of camellias, growers en
courage vigorous growth in order to produce larger plants 
in a shorter period of time. When marketed at retail, plants 
with flowers or flower buds present sell more readily. How
ever, vigorously growing plants tend to set few if any flower 
buds. A single foliar spray of 5 ppm Sumagic (uniconazole) 
can increase flower or flower bud number 53% without 
reducing growth indices, flower size or delaying flowering. 
Increased flowering with low rates of Sumagic (unicona
zole), coupled with darker foliage and little or no reduction 
in growth relative to control plants, should produce more 
marketable plants for the retail and wholesale markets. A 
Sumagic (uniconazole) spray of 20 ppm may double flower 
or flower bud number without affecting time of flowering 
or flower size, however, growth indices may be reduced as 
much as 21%. Sumagic (uniconazole) rates above 5 ppm 
may be useful in producing compact indoor flowering pot 
plants which would subsequently be transplanted into the 
landscape. 

Introduction 

Camellia sasanqua cultivars are highly desirable woody 
landscape plants widely used in the Southeastern United 
States for their showy fall to winter f1o"\i~rs, lustrous dark 
green foliage and refined growth habit. Small, actively 
growing plants, which may be found in nurseries, have 3 
or 4 growing periods during a single season. When plants 
are small, growers want vigorous growth and a profuse bud 
set since larger plants demand a higher price and plants with 
buds or flowers sell more readily than those without them. 
However, vigorously growing young plants tend to set few 
if any buds and if buds are set, growth is slowed in pro
portion to the number of buds set (7). 
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Growth retardants are routinely applied to numerous pot
ted crops to produce compact plants. A secondary benefit 
of growth retardant application with some crops is early or 
enhanced flowering. Growth retardants may also be useful 
in the promotion of flowering of woody nursery crops for 
landscape use, as indicated in research with Rhododendron 
(3) and lasminum (8), or in the production of camellias for 
temporary use as indoor flowering potted plants (10). 

Triazole inhibitors, a group of plant bioregulants repre
sented by Sumagic (uniconazole) and Bonzi (paclobutrazol), 
suppress stem elongation by the inhibition of gibberellin 
acid biosynthesis (4) and have growth retardant activity on 
a wide range of crop species (2). Flowering of woody plants 
has been promoted with both Sumagic (uniconazole) and 
Bonzi (paclobutrazol) (3, 5, 9). 

This study was conducted to investigate changes in veg
etative growth and flowering of 'Shishi-Gashira' camellia 
following spray application of Sumagic (uniconazole). The 
intention was to produce flowering plants at a younger age 
which would be more marketable, or flowering potted plants 
that could subsequently be planted into the landscape. 'Shishi
Gashira' is a rose red, semidouble to double flowering cul
tivar that blooms over a 5-month season and has a low, 
arching growth habit. 

Materials and Methods 

Uniform 18.0 cm (7.0 in) liners of 'Shishi-Gashira' ca
mellia were potted on March 21, 1989, into 3.8 1 (# 1) 
containers of a pine bark:sand (7: 1 by vol) growth medium 
amended per m3 (yd3) with 3 kg (5 lb) dolomitic limestone, 
8.3 kg (14 lb) Osmocote 17N-3P-I0K (17-7-12), and 0.9 
kg (1.5 lb) Micromax micronutrient fertilizer. Plants were 
grown outdoors under 47% light exclusion fabric and watered 
daily by overhead irrigation. 

The following treatments were applied on May 26 in a 
volume of 204 mllm2 (2 qUI00 ft2): a single Sumagic (un
iconazole) application of 0, 5, 10, 15, 20, 40 or 60 ppm. 
Applications were applied using a hand-held sprayer to uni
formly wet foliage and stems. Treatments were applied at 
approximately 1400 hours. Ambient temperature was 32.2°C 
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Table 1. Influence of Sumagic (uniconazole) on growth and flowering of 'Shishi-Gashira' camellia. 

Uniconazole Growth indicesz Days to Flower 
rate Flower first diameterW 

(ppm) May 26,1989 June 23 July 21 Aug. 18 Sept. 15 Nov. 30 May 30, 1990 numberY flowerx (cm) 

0 17.6 21.1 24.3 27.6 28.2 29.0 37.8 3.8 167 6.8 
5 16.7 20.2 24.2 27.1 28.6 29.0 39.2 5.8 164 6.5 

10 15.7 17.9 21.4 24.5 26.1 26.5 35.7 5.1 165 6.7 
15 16.9 17.8 19.8 22.4 24.0 24.2 33.9 5.9 168 6.6 
20 18.0 18.2 20.9 21.8 22.9 23.0 33.1 8.1 168 6.5 
40 17.5 17.8 19.2 21.0 21.9 22.1 30.5 6.9 171 6.3 
60 17.4 18.0 19.1 20.2 20.5 20.8 30.0 7.6 176 6.8 

Significancev 
Linear NS * ** ** ** ** ** * ** NS 
Quadratic NS ** * NS NS ** NS NS NS NS 
Cubic NS NS NS ** NS NS NS NS NS NS 

zGrowth indices = (height + width at the widest point + width 900 to the widest point) -;- 3; treatments were applied on May 26, 1989.
 

YFlower and flower bud number determined when first flower fully opened.
 

x Days to first flower after treatment application.
 

WDiameter of first fully open flower on each plant.
 

vNS, *, **: non-significant or significant at 5% (*) or 1% (**) level.
 

(90°F) and relative humidity was 65% at time of application. 
Plants were arranged in a completely randomized design 
with 5 replicates of 2 plants per treatment. 

Plant height and growth index [(height + width at the 
widest point + width 90° to the widest point) -:- 3] were 
measured about every 4 weeks during the 1989 growing 
season and again on May 30, 1990, following the spring 
flush of growth. Time until flowering was determined from 
the time plants were treated until the first flower was fully 
open. At this time, flower number, which included open 
flowers and flower buds, and flower diameter were ascer
tained. Rate response to uniconazole was determined by 
regression analysis. 

Results and Discussion 

Plants treated with Sumagic (uniconazole) exhibited darker 
green, smaller leaves and shorter internodes than control 
plants. This appearance is common among plants treated 
with triazole retardants and concurs with observations made 
in other studies (1, 6). Because of similar trends in heights 
and growth indices in response to treatments, only growth 
indices are presented. Beginning 4 weeks after treatment 
(June 23) and continuing through May 30 of the following 
year, plant growth, as indicated by growth indices, was less 
(linearly or quadratically) as rate of Sumagic (uniconazole) 
increased (Table 1). This reduced growth reached a maxi
mum of 28.3% on November 30 by plants treated with 60 
ppm Sumagic (uniconazole). By May 30, 1990, the reduc
tion in growth indices relative to the control was 20.6% 
with the application of 60 ppm of Sumagic (uniconazole) 
but 12.4% or less with rates of 20 ppm or less. 

Flowering, as indicated by flower and flower bud number, 
increased from 3.8 per plant for the control to a high of 8.1 
per plant with the 20 ppm treatment. This change repre
sented a 113.2% increase in flowering. Even with the lowest 
rate of Sumagic (uniconazole), 5 ppm, flower number in
creased 52.6% relative to the control. Time to first flower 
increased with increasing rates of Sumagic (uniconazole), 
although treatment means were similar for rates of 20 ppm 
or less. Flower diameter was not affected by uniconazole 
rate. 

A maximum increase in flower and flower bud number 
of 113.2% occurred when plants were treated with 20 ppm 
of Sumagic (uniconazole). Growth indices of these plants 
were 12.4% smaller than nontreated plants. The greater 
compaction and enhanced flowering of plants treated with 
20 ppm of Sumagic (uniconazole) suggest that this treatment 
may be useful in the commercial production of camellias 
for temporary use as interior flowering plants before later 
planting in the landscape. 

Plants treated with 5 ppm of Sumagic (uniconazole) pro
duced 52.6% more flowers than control plants, but plants 
were similar in size. Increased flowering with low rates of 
Sumagic (uniconazole), coupled with darker foliage and 
little or no reduction in growth relative to control plants, 
should produce more marketable plants for retail and whole
sale nurserymen. 

(Ed. note: This paper reports the results of research only, 
and does not imply registration of a pesticide under amended 
FIFRA. Before using any of the products mentioned in this 
research paper, be certain of their registration by appropriate 
state and/or federal authorities.) 

Literature Cited 
1. Davis, T.D., N. Sankhla and A. Upadhyaya. 1986. Paclobutrazol: 

a promising plant growth regulator. p. 311-331. In: S.S. Purohit (ed.). 
Hormonal regulation of plant growth and development. Vol. III. Argo 
Botanical Publ., India. 

2. Davis, T.D., G.L. Steffens and N. Sankhla. 1988. Triazole plant 
growth regulators, p. 63-105. In: J. Janick (ed.). Hort. Reviews, Vol. 
10. Timber Press, Portland. OR. 

3. Finney, J. and W.T. Witte. 1988. Improved flowering of two-gallon 
rhododendron with growth retardants and phosphorus fertilization. Proc. 
Southern Nurserymen's Assoc. Res. Conf. 33: 19-22. 

4. Hamilton, R.H. and D.M. Law. 1987. The effect of S-3307 on the 
IAA levels in elongating stems of Alaska peak, p. 313-314. In: D. Cos
grove and D. Knievel (eds.). Physiology of cell expansion during plant 
growth. Amer. Soc. Plant Physiologists, Rockville, MD. 

5. Keever, G.J. and W.J. Foster. 1989. Response of two florist azalea 
cultivars to foliar applications of a growth regulator. J. Environ. Hort. 
7:56-59. 

J. Environ. Hort. 9(4):185-187. December 1991 186 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-18 via free access



6. Keever, G.J., W.J. Foster and J.C. Stephenson. 1990. Paclobutrazol 
inhibits growth of woody landscape plants. J. Environ. Hort. 8:41-47. 

7. Kimbrough, W. D. and R. H. Hanchey. 1964. Growth and pruning 
of camellia plants, p. 17-20./n: F. Griffin (ed.). Camellian. Vogue Press, 
Columbia, S.C. 

8. Murali, T.P. and J.V.N. Gowda. 1988. Effect of growth regulators 

on biochemical composition of leaves and flower yield in lasminum. Indian 
J. Hort. 45:344-351. 

9. Wilkinson, R.I. and D. Richards. 1987. Effects of paclobutrazol on 
growth and flowering of Bouvardia humboltii. HortScience 22:444-445. 

10. Wilkinson, R. I. and D. Richards. 1988. Influence of paclobutrazol 
on the growth and flowering of Camellia x Williamsii. HortScience 23:359
360. 

Shade Tree Growth and Nutritional Status as Influenced by
 
Fabric Container and Trickle Fertigation1
 

Calvin Chong,2 Glen P. Lumis3 and Robert A. Cline2 
Ministry of Agriculture and Food
 

Horticultural Research Institute of Ontario
 
Vineland Station, Ontario, Canada LOR 2£0
 

and
 
Department of Horticultural Science
 

University of Guelph
 
Guelph, Ontario, Canada N1G 2Wl
 

.-------------------- Abstract --------------------, 

Five species of landscape shade trees, when grown in fabric containers, showed small but significant reductions in caliper and 
height compared to field-grown control trees after each of 3 growing seasons, 1988-1990. Reductions also were observed in certain 
leaf nutrients: Nand Ca after the second year, and P and K after the third year. There were increased levels of leaf Mn (1989), 
Zn (1990), and starch (1989). Trees of all species receiving 5.7 L (1. 5 U. S. gal) of water per day plus 200 ppm of supplementary 
N applied twice weekly had consistently larger caliper after each of the 3 growing seasons and tended to have higher leaf Mn 
content after the second year. There was inconsistent, little, or no difference in height, or in other leaf nutrients, due to fertigation 
treatments or to irrigation alone. 

Index words: Shade trees, mineral nutrients, carbohydrates, fabric containers, nursery culture, trickle irrigation, fertigation 

Species used in this study: Littleleaf linden (Tilia cordata Mill. 'Olympic'); silver maple (Acer saccharinum L.); honey locust 
(Gleditsia triacanthos var. inermis Willd. 'Skyline'); green ash (Fraxinus pennsylvanica var. lanceolata (Borkh.) Sarg.); and Norway 
maple (Acer platanoides L.). 

Significance to the Nursery Industry 

Fabric containers are being used more by tree nurseries 
but there is need for information on cultural factors such as 
fertigation and irrigation practices. In the present study, 
conducted on a fertile, fine sandy loam soil with a large 
available moisture holding capacity, fabric containers re
duced growth of all species, but the effect was limited. Final 
caliper reduction, although consistent across the 5 species 
studied and statistically significant, was small after 3 grow
ing seasons [~ 5 mm (0.2 in) mean over all species] and 
may be of marginal importance. In contrast, trickle ferti
gation increased growth of all species marginally; irrigation 

1Received for publication March 20, 1991; in revised form June 4, 1991. 
Special appreciation is extended to Braun Nurseries Ltd., Mount Hope, 
Ontario, for providing the trees and Field-Grow fabric containers, Shemin 
Nurseries Ltd., Milton, Ontario, for providing the trickle fertigation sys
tem, and Plant Products Co. Ltd. for providing the fertilizers. This project 
was funded in part by the Landscape Ontario Horticultural Trades Foun
dation, Mississauga, Ontario, and the Horticultural Research Institute, 
Washington, D.C. Statistical advice was provided by O.B. Allen and 
technical assistance by Bob Hamersma, Debbie Norton, and Mark Zolis. 

2Research Scientists, Vineland Station. 

3Professor, Guelph. 
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alone was of no benefit. On less fertile soil with lower 
moisture holding capacity, fertigation and irrigation should 
produce more growth and the effect of fabric containers may 
be more pronounced. 

Introduction 

In the early 1980's, nurseries began using in-ground (Field
Grow) fabric containers to grow large shade trees (11) . 
Field-Grow containers are cylindrical with walls of a strong, 
non-woven, geotextile polypropylene fabric through which 
water and nutrients filter freely (11, 13, 14). The bottom 
of the container is constructed of clear, low-density poly
ethylene that minimizes downward root growth. 

Compared with traditional-grown trees, fabric-grown trees 
are reported to have a greater proportion of total harvestable 
roots, the root system is more fibrous, smaller and easier 
to ship and handle (11, 12, 14), and has higher levels of 
carbohydrates (3, 6, 7) and (or) nutrients (3, 11). These 
factors are reported to reduce the seasonal constraints of 
planting, harvesting, and survivability of fabric-grown trees 
(14). 

There has been limited but increasing evidence of reduced 
stem and root growth (2, 12) and significant redistribution 
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