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0 poo Oﬂ?ff‘eﬁ 10~1a(Y) ng.3a 43.18 48.12 50.18
04 9.5ab 28 8ab 39,9abc 45,8a7d 48 q4abc
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12 5.5fg 19.81g 33.0€1g 40.3€f 42.0€f
04 3.7h 10.3h 16.5h 22.28 38.88
8000ppm oM | 7 gcde 04 304 39.5a~d 45.8a-d 49.2ab
0.5 7. 3¢de 23.7¢de 36.007e 41.5¢°f 44,3def
. 4.880 18.08 29.38 37.51 422618
4 5.0f8 12.5h 20.0h 26.78 32.7h
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Bk 1 AL T S A RO fE R B B 4T 5E

B10R F/OARECHE VTS ADHKBEAREEELTRD
LEORENE G LORES ERNHIROBKRICOT
D HEIFR
( 2week )
SEFRD (S) B R () (V) S8k (F)
AL 38 (A) 362.9074 17 21.3475 36.1638
X & (B)\ 0.0093 1 0.0093 0.0158
% = (AXB) 0.2407 17 0.0142 0.0241
42.5000 72 0.5903
T 405.6574 107
( 4week )
A 3624.0741 17 213.1808 50.3521
B 0.0093 1 0.0093 0.0022
AXB 0.0097 17 0.0538 0.0188
e 304.8333 72 4.2338
T 3929.9074 107
( 6week )
A 6583.6019 17 3872707 55.8413
B 0.0870 1 0.0370 0.0053
AXB 0.8796 17 0.0517 0.0075
499,3333 72 6.9532
T 7083.8519 107
( 8week )
A 6742.3449 17 380.7262 42.3900
B 0.2801 1 0.2801 0.0312
AxB 2.8449 17 0.1673 0.0186
e 646.6667 72 8.9815
T 7122.1366 107
( BATERE )
A 4163.9907 17 244.9406 52.4610
B 0.2315 1 0.2315 0.0496
AXB 0.6852 17 0.0403 0.0086
e 336.1667 72 4.6690
T 4501.0741 107
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STUDIES ON THE EFFECTS OF GROWTH RETARDANTS
FOR POT CULTURE

Sadao HASHIMOTO

Summary

A series of experiments was carried out from 1973 to 1980 to determine the effects of the growth re-

tardants, SADH, CCC, and ancymidol, and to develop more effective techniques for their use in pot culture.
1.  The Effects of SADH

Chrysanthemum plants were used to test the effects of SADH. Seven varieties were screened and divided

into three types based on their sensitivity. One variety in each sensitivity type was used in each experiment,

ie., “most sensitive” — Yellow Palagon (YP); “sensitive” — Bright Golden Ann (BGA); and least sensitive “Daisy

Cherry” (DC).

IN

SADH treatment solutions stored in a greenhouse for two months retained their full inhibitory
effectiveness. Some inhibitory effects was still present after two years. These results suggest that
storage of diluted solutions is feasible, eliminating the need for preparing fresh solutions for each
treatment and thus saving time.

Washing treated plants after 24 hours did not decrease the effect of SADH. The effect was negligi-
ble if washed one hour after treatment and evident after 8 hours, but for maximum growth inhibi-
tion, 24 hours free of washing (e.g. rainfall, heavy watering) are necessary.

The inhibiting effect was noted at concentrations of 4,000 ppm whether root or top was treated
by quick dipping. The order of effectiveness was YP >BGA.

The absorption of SADH by the least sensitive DC cuttings, when the quick dip treatment was used,
varied with concentration and time between treatment and planting. At 2,000 ppm an inhibition
effect was noted for 4 hours; at 4,000 ppm for one hour, and immediately at 8,000 ppm. Maximum
effect (81% of normal stem length) at 8,000 ppm occurred after 12 hours,

Soaking roots of DC cuttings yielded the following: at 2,000 ppm, inhibition required one hour;
4,000 ppm required 30 minutes, and immediately at 8,000 ppm. Treatment with 8,000 ppm for 4
hours reduced stem length to 65% of normal, whereas treatment at 2,000 ppm and 4,000 ppm for 24
hours only reduced stem growth to 81% and 77% respectively,

The relationship of SADH effect and the part of the plant treated was examined using YP plants with
a single stem and seven unfolding leaves per stem. There was some variation in treated area which may
have affected the results somewhat. It appears, however, that the shoot apex and juvenile leaves absorb
SADH more readily than mature leaves. Experiments on application to leaf surface showed that the
underside absorbs SADH more readily than the upper surface. These results suggest that spraying the
whole plant, with particular attention to the under-surface of leaves, would be most effective. How-
ever, this technique is not necessarily good for all potted plants.

SADH was applied to one stem of two-stemmed YP plants. Growth was retarded in the treated stems
while the untreated stems grew normally. When SADH was applied to unfolding leaves the axillary bud
growth was inhibited, The axillary bud on untreated leaves elongated normally. It seems certain, there-
fore, that SADH is translocated polarly along the vascular bundle system and cannot move from one

lateral shoot to another.
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The leaves and buds of each node of YP cuttings were treated with SADH at different concentrations:
a) untreated, b) to node I at 8,000 ppm, ¢) to node I at 8,000 ppm, to node I at 4,000 ppm, d) to
node I at 8,000 ppm, to node II at 4,000 ppm and to 1l at 2,000 ppm, €) to all nodes at 4,000 ppm.

All treatments inhibited growth more effectively at higher concentrations; untreated shoots elongated nor-

mally. As the result of treatment of three shoots on the upper nodes, all shoots grew evenly at anthesis.

In conclusion, application of SADH to the upper nodes of plants produced potted plants of high quality.

The techniques nsed are called “vigorous shoot treatment” and “‘quick spray method”,
II.  The Effects of CCC
Hibiscus rosasinensis (red single) plants were used to test the effects of CCC because of their wide range of

sensitivity (50 — 10,000 ppm).

1.
2.

Diluted CCC solution stored in a greenhouse retained its full effectiveness for 2 years.

Washing treated plants reduced the effectiveness of sprayed CCC markedly in the first few hours but
after 24 hours there was scarcely any decrease in effect, No decrease in effect by washing occurred
after 36 hours. ‘

CCC is absorbed by the roots in a very short time. When the soil was drenched with CCC, the CCC was
absorbed into the plant within one hour.

Four methods of treatment were compared: foliage spray, soil drench, root-ball spray and root dip-
ping. Their ranking from most effective to least was: root dipping, soil drench, foliage spray and root-
ball spray. While the effect per amount of active ingredient was: root dipping, foliage spray, root-ball
spray and soil drench.

When CCC solutions for application were exposed to sunlight, inorganic nutrition, and air for 60 days,
they were still fully effective.

In Kanuma soils and peat moss the effect of drenched CCC was maintained completely for six weeks.
In alluvial and Kuroboku soil drenched with CCC, the inhibitor was effective for a few weeks but the
effect of CCC disappeared completely within one week in leaf mold.

In autoclaved soils such as leaf mold, alluvial and Kuroboku, the effect of drenching with CCC was
maintained for six weeks. These results suggest that the disappearance of the CCC effect was caused

by microbial breakdown.

III. The Effects of ancymidol

Chrysanthemums, especially BGA, were used as indicator plants in all experiments but one. This cultivar

responded to ancymidol within the range of 0.06 to 0.5 mg per 12 cm pot,

1.
2.

Ancymidol stored in treatment concentrations in a greenhouse for one year retained its effectiveness.
Ancymidol added to the nutrient solution at 0.31 ppm inhibited stem growth markedly; at 0.625
ppm soil drench there was no effect, Solution culture with 2.5 ppm ancymidol was so effective that
cultured plants grew abnormally.

Whole cuttings, tops only and roots only were quickly dipped in ancymidol solution at 1,25, 2.5, and
5.0 ppm before potting. In whole cuttings dipped in the solution at 2.5 and 5.0 ppm, the growth of
stems decreased slightly; all others were ineffective, while dipping roots in SADH at 4,000 ppm was
effective.

The quick root dipping treatment was used on cuttings grown for 0, 4 and 8 days in pots. The stem
growth of the 4 and 8 day cuttings was inhibited. The effect of the treatment appeared to be related

to the amount of solution deposited on the roots rather than root activity.
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Plants potted in soil drenched in ancymidol were transferred to untreated soil. The effect of ancy-
midol began to appear in plants that had stayed in treated soil for 4 hours, but even when the plants
had been in the treated pots for 7 days, complete effectiveness was not obtained, The result shows
that the absorption of ancymidol through roots required a relatively long time.

Plants were cultured in a nutrient solution to which 2.5 ppm of ancymidol had been added, and then
transferred to an untreated nutriemt solution. A marked effect was obtained in transplants after 48
hours, When plants were cultured for 10 days in the ancymidol-nutrient solution, the effect was simi-
lar to plants not transplanted.

Soil was drenched with 5 ppm ancymidol (100 mi/12 cm pot) and cuttings were planted in this soil at
specified intervals to examine the residual period of its effect. Even when cuttings were planted after
85 days from treatment, stem growth was inhibited.

The residual ancymidol was measured with gas chromatography in soils when drenched with ancy-
midol at 20 ppm. Plants of the standard culture of pot-mum c.v. Mercury were used. Just after drench-
ing the concentration of ancymidol in soil was 3.89 ppm; after 25 days the concentration was halved
and after 92 days decreased to 0.82 ppm. This relatively rapid decrease is reasonable, because the
effective period of drenched ancymidol is 60-90 days in pot-mum culture,

ancymidol was added to pots with no plants and ones with chrysanthemums. Water was applied in
different ways for 0, 1, 2, 3 and 4 weeks, The results indicate that the disappearance of ancymidol in
the pots is caused primarily by irrigation, secondarily by absorption by the plant.

To obtain the best effects of ancymidol, the following points are important:

a. Well developed roots are necessary for rapid absorption.

b. For efficient absorption, the chemical must be widely diffused.

c. Over-irrigation should be avoided until two weeks from treatment,
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