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Growth, Floral Morphology, and Phytohormone Levels of Flowering Shoots
with Bent Peduncle in Greenhouse-grown Cut Rose ‘Beast’

Ji Hyeon Seo and Wan Soon Kim'

Department of Environmental Horticulture, University of Seoul, Seoul 130-743, Korea

Abstract. The bent peduncle phenomenon (BPP) is known as a kind of physiological disorders found in cut
rose plants, which causes the reduction of cut flower yields. As yet unknown mechanisms, however, it has
not been easy to find solutions for BPP. To address this challenge, this study was conducted to investigate
the characteristics of floral morphology, growth, and endogenous phytohormone level of BPP shoots in cut
rose plants (Rosa hybrida L. ‘Beast”). Morphological observation confirmed the fact that BPP was accompanied
by the early formation and being phyllody of a specific sepal among five sepals, which gave rise to peduncle
bending in the upper part of the phyllody with fasciation. Year-round BPP frequency in ‘Beast’ cultivar was
in the range of 5 to 20% with seasonal change, increasing rapidly with an average temperature rise in summer.
Except bent peduncle, the BPP shoots appeared to grow normally in terms of speed and size of floral development
in comparison with normal. However, carbohydrate distribution to the floral part in BPP shoots was significantly
reduced. The level of endogenous IAA (3-Indoleacetic acid) within the floral part in BPP shoots was highly
maintained during floral development, in contrast to normal shoots. GA3 contents were not significantly different
between normal and BPP shoots. This study indicates that BPP would be induced by a series of courses:
abnormally early formation of a specific sepal relative to high temperature, being phyllody of the sepal with
fasciation, and continuous supply of endogenous IAA by phyllody.

Additional key words: auxin, fasciation, malformation, phyllody, physiological disorder
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Fig. 1. Morphological difference between normal flower (A, C)
and bent peduncle flower (B, D) of greenhouse-grown cut
rose ‘Beast’. Arrows indicate a phylloid sepal early differentiated
from the sepal whorl including other four sepals (B) and a
substitute petal (D).
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Fig. 2. Seasonal change in occurrence of flowering shoots with
bent peduncle phenomenon in greenhouse-grown cut rose
‘Beast’ in Paju, Korea. Data were collected from 444 four-
year-old flowering plants. Vertical bars mean the standard
error (n = 1,320).

Table 1. Comparison of growth characteristics between normal and bent peduncle flowering shoots of cut rose ‘Beast’.

Flowering Days to  Shoot length Shoot weight (g) No. of nodes Leaf area  No. of petals
shoot condition flowering (cm) Leaves Floral bud Stem (ea) (cm?) (ea)
Normal 383 +07° 724 +17 119+09 81+03 11909 187 +05 7343+ 856 807 + 3.1
BPPY 395+02 724+24 136+14 64104 136114 18405 7084 +101.8 771+ 22
Significance ns ns ns ns ns ns ns

“Data are shown as mean * standard error (n = 20).
Bent peduncle phenomenon
"*"Non-significant or significant at p = 0.05, respectively.
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Table 2. Comparison of dry weight distribution, total carbohydrate (T-C), total nitrogen (T-N), C/N ratio between normal flowering
shoots and bent peduncle phenomenon (BPP) flowering shoots of cut rose ‘Beast'.

Flowering Dry weight (g) T-C (%) T-N (%) C/N ratio (%)
shoot condition | eaves  Floral bud Stem Leaves Floral bud Leaves Floral bud Leaves Floral bud
Normal 22+03 13+01 30x05 185+ 164+19 72+19 6614 3711 3208
BPPY 356+03 12+01 3606 208+ 171 +19 6714 74+14 3806 24+03
Significance b ns ns ns ns ns ns ns ns
“Data are shown as mean * standard error (n = 20).
yBent peduncle phenomenon
“Non- -significant or significant at p = 0.05, and 0.01, respectively.
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Fig. 3. Comparison of flower proportion in shoot dry weight
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Fig. 4. Changes in endogenous IAA (3-Indoleacetic acid) (A)
and GAs (B) between normal and bent peduncle flowering
shoots of greenhouse-grown cut rose ‘Beast’ during flower
development after bud break. Bud break was defined as
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