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Delay of flowering in Summer Chrysanthemums
by Ethrel Treatment

Masaaki Naxavyama and Hideki Yur

Laboratory of Olericulture and Floriculture, Faculty of Agriculture,

Shinshu University

To clarify the effects of concentration of 2-chloroethylphosphonic acid (comm-
ercial formulation : ethrel) and its application frequency on the delay of flo-
wering and the quality of cut flower of summer chrysanthemum, a experiment
was made using three cvs of summer chrysanthemum (Hanamiti, Kozyonotuki
and Hikari).

1. Effects of concentration

The rooted cuttings of three cvs were planted in 18cm clay pots on 24 May,
1984, and grown in a greenhouse under normal photoperiodic condition. The
plants were pinched at 10th leaf from the base of stem on 28 May, '84, and an
aqueous solution of ethrel at 0. 100, 200 and 300 ppm was applied as a foliar
spray on the same day.

The results were as follows.

The mean days to flowering of three cvs as affected by 0, 100, 200 and 300
ppm of the ethrel spray were 63.9, 70.9, 75.1, and 78.8 days after counting
from 28 May, '84, respectively. The mean plant heights of three cvs at flowering
as affected by 0, 100, 200 and 300 ppm spray were 42,8, 51,4, 54.4 and 59. 3cm,
respectively. In the case of the mean number of leaves at flowering, they were
17.4, 25.6, 29.1, and 33.4 leaves, respectively. In the case of the mean internode
lengths at flowering, they were 1.98, 1.71, 1.59 and 1.52 cm, respectively. The
mean petal number in each cv showed a tendency to increase with the concen-
tration of ethrel spray, while the correlation between the petal number and

concentration of spray was not so clear.
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These results show that the flowering of summer chrysanthemum delays
with raising the concentration of ethrel from 100 to 300 ppm, and the quality
of cut flower becomes higher.

2. Effects of application frequency.

The rooted cuttings of three cvs were planted in 18cm clay pots on 20 May,
1985, and grown in a greenhouse under normal photoperiodic condition. The plants
were pinched at about 9th leaf from the base of stem on 24 May, 85, and the
first ethrel spray was made on the same day. The second, third and fourth spray
were conducted at 5, 10 and 15 leaves stages on the lateral shoot, respectively.
The concentration of ethrel spray at each stage was 200ppm.

The results as follows.

The mean days to flowering of three cvs as affected by 0, 1, 2, 3 and 4
times of ethrel spray were 66.4, 80.4, 94.0, 102.3 and 105.3 days after counting
from 24 May, '85, respectively, The mean plant hights of three cvs at flower-
ing as affected by 0, 1, 2, 3 and 4 times spray were 40.0, 51.3, 64,5, 70.5 and
68.1 cm, respectively. In the case of the mean number of leaves at flowering,
they were 17.6, 30.3, 47.8, 59.8 and 65.2 leaves, respectively. In the case of the
mean weights of cut flower, they were 32.5, 47.9, 75.3, 85.0 and 85.2 g, respe-
ctively, The mean internode length in each cv was decreased significantly with
increasing of the application times of ethrel

From these results, it is considered that the effective application frequency
of ethrel for the delay of flowering and improvement in the quality of cut
flower of summer chrysanthemum seems to be until 3 times (at pinching, 5 and
10 leaves stages).

(Jour. Fac. Agric. Shinshu Univ. 25:1-13, 1988)
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Fig.1 Elongation curves of plant height in summer
chrysanthemum as affected by concentration of
ethrel. The cuttings were potted on 24 May. They
were pinched at about 10th leaf from the base of
stem on 28 May, and ethrel spray was made on
the same day.

Table 1. Effects of concentration of ethrel on the days to
flowering in summer chrysanthemum.

Corz)cfn. Cultivars Ave. of
?gg;%l Hanamiti Kozyonotuki Hikari 8 cvs
Days from 0 65.2 (2.0%) 57.6 (1. 8%) 68.9 (0.9%) 63.9
pinching to 100 69.2 (1.0 ) 65.4 (1.7 ) 78.1 (4.1) 70.9
flowering 200 72.5 (2.2 ) 67.6 (1.7 ) 85.3 (4.4 ) 75.1-
300 73.4 (1.8 ) 70.6 (3.3 ) 92.3 (5.5 ) 78.8

Experimental procedures were the same as those in Fig. 1.
* Standard error.
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Fig.2 Increase curves of number of leaves in summer
chrysanthemum as affected by concentrotion of
ethrel. Experimental procedures were the same
as those in Fig. 1.
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Table 2. Effects of concentration of ethrel on the quality of
cut flower in summer chrysanthemum.

Cor(;(f:n. Cultivars Ave. of
E(:lgllglrs)l Hanamiti Kozyonotuki Hikari 3 cvs
0 41.5 (3.8%) 40. 4 (4.6™) 46.6 (2.5%) 42,8
Plant 100 51.0 (3.7 ) 48.6 (3.9 ) 54.5 (5.1 ) 51.4
height (cm) 200 55.4 (2.7 ) 50.3 (3.9 ) 57.6 (4.9 ) 54,4
300 57.0 (2.2 ) 53.8 (4.6 ) 67.0 (6.7 ) 59, 3
0 13.4 (2.1) 15.2 (2.2 ) 23.7 (2.1) 17.4
No. of 100 20.7 (1.5 ) 23.4 (2.6 ) 32.6 (4.6 ) 25.6
leaves 200 23.1(1.2) 25.9 (1.4 ) 38.4 (4.5 ) 20.1
300 24.2 (1.3 ) 29.8 (4.0 ) 46.2 (4.3 ) 33.4
0 2.40 (0. 15) 2.08 (0. 10) 1.45 (0. 12) 1.98
Internode 100 2.00 (0. 09) 1.78 (0.37) 1. 34 (0. 15) .71
length (cm) 200 2.02 (0. 08) 1.54 (0.18) 1.22 (0.12) 1.59
300 1.90 (0.11) 1. 45 (0. 07) 1. 20 (0. 08) 1.52
0 24.4 (4.9 ) 37.9 (5.5 ) 53.6 (7.1) 38.6
Fresh 100 36.9 (7.1) 47.5 (5.9 ) 61.2 (6.8 ) 48.5
weight(g) 200 37.5 (7.5 ) 49.1 (6.4 ) 60.9 (3.3) 49.2
300 36.1 (6.0) 52.2 (3.5 ) 61.6 (6.6 ) 50.0
0 5.5 (1.2) 4.8 (0.6 ) 6.8 (1.0) 5.7
Flower neck 100 50 (1.0) 5.3 (0.5) 7.3 (1.2) 5.9
length (cm) 200 50 (1.0) 5.7 (0.9) 8.4 (1.1) 6.4
300 51 (0.8) 6.2 (1.1) 7.0 (2.0) 6.1
0 215 (13) 271 (20) 155 (19) 214
No. of 100 230 ( 33) 286 (22) 167 (15) 228
petals 200 246 ( 5) 296 (15) 183 (20) 242
300 251 ( 7)) 289 (15) 158 (25) 232

Experimental procedures were the same as those in Fig. 1.
*  Standard error,
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Fig. 3 Elongation curves of plant height in summer chrysanthemum
as affected by application frequency of ethrel. The cuttings were
potted 20 May. They were pinched at about 9th leaf from the
base of stem on 24 May, and the first ethrel spray was made
on the same day. The second, third and fourth spray were
conducted at 5, 10 and 15 leaves stages on the lateral shoot,
respectively,

60F L L

Hanamiti Kozyonotuki

50 L

40+ ~

leaves

30F

of

No.

20r r

10F

14 28 42 56 70 14 28 42 56 710 14 28 42 56 70
Days after planting
Fig. 4 Increase curves of number of leaves in summer chrysanthemum
as affected by application frequency of ethrel. Experimental
procedures were the same as those in Fig. 3.
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Table 3. Effects of application frequency of ethrel on the days to budding
and flowering in summer chrysanthemum.

?poéligition Cultivars Ave. of
Stn};l?:l of Hanamiti Kozyonotuki Hikari 3 cvs
0 36. 2 (2.5%) 35.6 (1. 3%) 33.3 (1. 9%) 35.0
Days from 1 56.3 (3.2 ) 46.0 (3.8 ) 47.9 (4.5 ) 50. 1
pinching to 2 59.7 (3.1) 57.4 (2.2) 77.3 (0.5 ) 64.8
budding 3 67.1 (3.4) 70.8 (0.6 ) 80.8 (1.5 ) 72.9
4 71.5 (1.4 ) 72.8 (1.6 ) 84.2 (4.5 ) 76. 2
0 67.2 (1.8 ) 65.0 (1.3 ) 67.1 (3.2 ) 66. 4
Days from 1 83.6 (3.2 ) 75.3 (2.7 ) 82.3 (4.2 ) 80. 4
pinching to 2 86.6 (3.0 ) 85.5 (3.9 ) 109.8 (1.3 ) 94.0
flowering 3 95.6 (2.6 ) 99.8 (1.0) 111.5 (1.3 ) 102.3
4 100.7 (1.3 ) 100.7 (1.5 ) 114.5 (3.8 ) 105.3
Experimental procedures were the same as those in Fig. 3.
* Standard error.
Table 4. Effects of application frequency of ethrel on the quality of
cut flower in summer chrysanthemum.
aN.poﬁliggtion Cultivars Ave. of
gtr}rllf:l of Hanamiti Kozyonotuki Hikari 3 cvs
0 39.3 (4.3%) 43.5 (1. 6%) 37.1 (3.3% 40.0
Plant 1 57.5 (4.5 ) 48.5 (4.0 ) 47.8 (2.2) 51.3
height (cm) 2 62.2 (4.3 ) 54,1 (7.6 ) 77.3 (2.7 ) 64.5
3 68.5 (6.1 ) 66.2 (3.5 ) 76.7 (3.6 ) 70.5
4 70.1 (3.8 ) 59.7 (3.5 ) 74.5 (3.8 ) 68. 1
0 12.9 (1.9 ) 19.4 (1.2) 20.5 (1.9 ) 17.6
No. of 1 29.0 (2.1 ) 29.6 (3.2 ) 32.2(1.2) 30.3
leaves 2 33.7(3.2) 44,2 (2.9) 65.4 (2.7 ) 47.8
3 45.0 (3.7 ) 62.6 (3.7 ) 71.9 (2.1) 59. 8
4 51,3 (1.1) 66.6 (1.8 ) 77.7 (2.9 ) 65. 2
0 2. 49 (0.17) 1.90 (0. 12) 1. 41 (0. 09) 1.93
Internode 1 1.74 (0. 09) 1. 36 (0. 07) 1. 14 {0. 05) 1. 41
length (cm) 2 1.63 (0. 08) 1.01 (0.14) 1.03 (0. 05) 1.22
3 1.35 (0. 07) 0. 93 (0. 10) 0. 93 (0. 05) 1. 07
4 1.22 (0. 08) 0.77 (0. 06) 0. 84 (0. 03) 0.94
0 23.2 (4.1) 39.4 (4.5) 34.8 ( 4.8) 32.5
Fresh 1 37.6 ( 6.6) 46.5 (6.4 ) 59.5 (11.6) 47,9
weight (g) 2 47.2 ( 7.6) 67.1 (8.7 ) 111.6 (12. 4) 75.3
3 55.9 ( 9.2) 90.6 (4.8 ) 108.6 (10.7) 85.0
4 56.2 (10.1) 86.8 (9.3 ) 112.5 (11.7) 85.2
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0 3.4 (0.7) 2.6 (0.4) 3.7(0.7) 3.2

Flower 1 3.4 (0.6) 3.9 (0.5 ) 5.5 (0.8 ) 4.3
neck 2 3.4 (0.7) 4.70.7) 4,6 (0.6 ) 4,2
length (cm) 3 4.1(1.2) 3.9(0.5) 4.9(0.8) 4.3
4 3.7 (0.9) 3.9 (0.6 ) 3.9(0.6) 3.8

0 200 ( 12 ) 247 ( 24 ) 102 ( 6) 183

No. of 1 236 (19 ) 282 ( 25 ) 172 ( 37 ) 230
petals 2 238 (14 ) 284 (131) 214 { 27 ) 245
3 268 ( 11 ) 347 (1 32) 171 ( 30 ) 262

4 263 (11) 385 ( 93 ) 168 ( 35 ) 272

Experimental procedures were the same as those in Fig. 3.
* Standard error.
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Fig., 5 Comparison of the growth among summer chrysan-
themums as affected by application frequency of ethrel.
Figures in the photographs show the number of appli-
cation times. Photograph was taken on 31 July. Experi-
mental procedures were the same as those in Fig. 3,
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