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Fig.1. Changes of fresh weight (A) and water uptake of unit weight (B) at different developmental stages of ‘Noblesse’ and
‘Grand Gala’ cut rose flowers.
S2:loosed bud stage  S3: full open floret stage S4: slight wilted stage S5: senescence stage
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Fig. 2. Changes of respiratory rate (A) and ethylene evolution (B) at different developmental stages of ‘Noblesse’ and

‘Grand Gala’ cut rose flowers.

S2: loosed bud stage S3: full open floret stage

S4: slight wilted stage S5: senescence stage
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Fig. 3. Changes of fresh weight, dry weight and lost water rate at the different development stages of petals on
‘Noblesse’(A) and ‘Grand Gala’(B) cut rose flowers.
S2: loosed bud stage S3: full open floret stage S4: slight wilted stage S5: senescence stage
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# 1. ‘Noblesse’A{I*Grand Gala’ =y R [uh 7 [fil 52 1) [ 18 3D A
Table 1. Change of electrolyte leakage of ‘Noblesse’ and ‘Grand Gala’ cut rose flowers at the different

developmental stages. (EC%)
S1” S2 S3 S4 S5
‘Noblesse’
inner petals Top 19377 f 27.20 cd 4137 cb 4217 e 4593 ef
Base 1043 g 2113 e 39.10d 41.83 ef 4350 f
outer petals Top 2357 ¢ 3513 a 43.13 ab 60.90 a 7240 a
Base 20.37 ce 34.70 ab 42570 46.60 ¢ 51.27 be
‘Grand Gala’
inner petals Top 25370 28.83 cd 3190e 4453 d 48.27d
Base 1937 f 2580 ¢ 2653 ¢ 3780 g 43.20 ef
outer petals Top 3133 a 35.83 ab 4137 cb 4893 b 50.70 be
Base 22.47 cd 27.90 cd 3020 f 36.80 hg 40.17 g

S1: tightly bud stage S2:loosed bud S3: full open floret stage S4: slight wilted stage S5: senescence stage
“ S1:tightly bud stage
¥: Mean in each column followed by the same letter were not significantly different (P=0.05) according to Duncan’s multiple range test. Each

value represented the mean of 3 replications.

#< 2. ‘Noblesse’#I*Grand Gala’ ¥/ Lht 1 [ﬁj 3 J\Eﬁgﬂﬂ@ AR B IR VA [
Table 2. Change of Brightness, Hue, and Saturation of ‘Noblesse’ and ‘Grand Gala’ cut rose flowers at the
different developmental stages.

Cultivar ‘Noblesse’ ‘Grand Gala’
Stage Brightness Hue Saturation Brightness Hue Saturation
S1* 64.16°b 022a 3248 a 18.85d 0.28 ab 42.1a
S2 63.74 ¢ 0.16 b 28.12b 20.93 ab 029a 4046 b
S3 6691 a 0.15 be 2492 ¢ 21.63 a 026 b 3926b
S4 64.77 ab 0.12 be 20.91d 20.62 b 0.25 ab 3672 ¢
S5 55.01d 0.12 ¢ 18.66 d 19.86 ¢ 0.16 ¢ 3432d

S1: tightly bud stage S2:loosed bud S3: full open floret stage S4: slight wilted stage S5: senescence stage
% S1:tightly bud stage
y:Mean in each column followed by the same letter were not significantly different (P=0.05) according to Duncan’s multiple range test. Each

value represented the mean of 3 replications.
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Fig. 4. Change of cellular structure of edge petal of ‘Noblesse’ and ‘Grand Gala’ cut rose flowers during the senescence
phase. ‘Noblesse’: A. tightly bud stage; B. fully open stage; C. wilted stage;Grand Gala’: D. tightly bud stage; E.
fully open stage; F. wilted stage. Note: cortex(c), vascular bundle (vb), upper epidermis(ue), lower epidermis(le)
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Fig. 5. Stoma structure of different position of rose cut flower (A) stoma of stem of “Noblesse’; (B) stoma of stem of ‘Grand

Gala’ (C) stoma ampliation of stem of ‘Grand Gala’ (D) stoma of leaf of ‘Noblesse’ (E) stoma of abaxial epidermis of
‘Noblesse’(F) stoma of leaf of ‘Noblesse’. Note: epidermis(e), guard cells(gc), subsidiary cells(sc), stomatal pore(sp).
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Fig. 6. The morphological changes of adaxial and abaxial epidermis at different developmental stages of ‘Noblesse’ cut
flower observed by SEM. Adaxial epidermis : (A) tightly bud stage; (B) loosed bud stage; (C) fully open stage; (D).
slight wilted stage; (E) wilted stage. Abaxial epidermis: (F) tightly bud stage; (G) loosed bud stage; (H) fully open
stage. (I) slight wilted stage; (J) wilted stage.
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Fig. 7. The morphological changes of adaxial and abaxial epidermis at different developmental stages of ‘Grand Gala’ cut
flower observed by SEM. Adaxial epidermis : (A) tightly bud stage; (B) loosed bud stage; (C) fully open stage; (D).
slight wilted stage; (E) wilted stage. Abaxial epidermis: (F) tightly bud stage; (G) loosed bud stage; (H) fully open
stage. (I) slight wilted stage; (J) wilted stage.
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Abstract

Ultrastructural changes and senescence physiology in petals of Rosa hybrid ‘Noblesse’ and ‘Grand Gala’
were investigated during flower development. ‘Noblesse’ presented poor holding of fresh weight and
absorptivity of water than ‘Grand Gala’ during the vase life after fully open floret stage. The peak of ethylene
production on ‘Noblesse’ showed in the late stage, neither did respiration rate. Consequently, endogenous
ethylene of ‘Noblesse’ influenced slightly respiration rate. And ‘Grand Gala’ had no peak of ethylene and
respiration rate. The higher leakage of electrolyte was presented in ‘Noblesse’ compared to ‘Grand Gala’
during senescence process. The data showed that “Noblesse’ was more susceptible damage of cell membrane
than ‘Grand Gala’ through electrolyte leakage change. Upper epidermis, palisade parenchyma, mesophyll
cells and lower epidermis were expanded during full bloom stage and shrunk on account of down of turgor
during senescence stage of two cultivars. In adaxial epidermis of two cultivars petal, coniform cells were
swelled during full bloom stage and shrunk during senescence stage. Abaxial epidermis is formed with
crease and concave hole; lines of abaxial epidermis were blurred during senescence stage.



