
Danish Research Service for Plant and Soil Science 
Research Centre for Horticulture1} 

Report no. 1814 

Institute of Glasshouse Crops 
DK-5792 Årslev 

Research Centre for Plant Protection2} 

Laboratory for Pesticide Analysis 
Flakkebjerg 
DK-4200 Slagelse 

Residues of ancymidol cultivating Aeschynanthus in recirculating 
nutrient solution 

Rester af ancymidol ved dyrkning af Aeschynanthus i rindende vand 

Erik Adriansen1) and Peder Odgaard2) 

Summary 
In an experiment with chemical growth regulation of the pot plants Aeschynanthus hildebrandii and A. 
speciosus the recirculating nutrient solutions were supplied with different amounts of ancymidol. The 
solutions were replaced twice without repeated ancymidol addition. Samples ofthe solutions and of the 
pot soil were taken throughout the expcrimental period (about 5 months) for ancymidol analysis. 

The ancymidol disappearcd gradually from the solutions, mainly due to adsorption to the pot soi!. 
At the first replacement of the nutrient solutions, 3-5 weeks af ter application, up to 20% of thc initial 
ancymidol still remained in the solutions. In the applied soiIlsolution system the adsorption coefficient 
for ancymidol was determined to be about 100. Therefore, a small part ofthe adsorbed ancymidol may 
be released into the new solution af ter replacement. 

The total residues of ancymidol decreased during the experimental period. At the end of the experi
ment 2-10% of the supplied ancymidol was found in the pot soil, while nothing could be detected in 
the recirculating nutrient solutions. 
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Resume 
I et forsøg med vækstregulering af potteplanterne Aeschynanthus hildebrandii ogA. speciosus er ancy
midol i forskellige doseringer tilsat de recirkulerende næringsstofopløsninger. Disse er udskiftet 2 
gange uden ny tilsætning af ancymidol. PrØver af næringsstofopløsninger og pottejord er analyseret for 
ancymidol på forskellige tidspunkter fra tilsætningen til forsØgets afslutning efter 19-23 uger. 

Ancymidol forsvinder efterhånden fra opløsningen, hvilket overvejende skyldes adsorption til pot
tejorden. Ved første udskiftning, 3-5 uger efter tilførsel, er der endnu op til 20% af den tilsatte mængde 
ancymidol til stede i opløsningen. I det anvendte jord/vand-system var adsorptionskoefficienten for an
cymidol omkring 100. Derfor frigøres sandsynligvis lidt af det adsorberede ancymidol i den nye næ
ringsstofopløsning. 
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Den fundne totale mængde ancymidol falder med tiden. Ved forsøgets afslutning er der ikke påvist 
ancymidol i den recirkulerende næringsstofopløsning, og i pottejorden er der kun genfundet 2-10% af 
den tilsatte mængde. 

Nøgleord: Aeschynanthus, ancymidol restkoncentrationer, recirkulerende næringsstofopløsning, jordadsorption. 

Introduction 
Ancymidol (Reducymol) is a growth retardant 
used in pot plant production. Applied as a soil 
drench ancymidol has a stronger effect than a 
foliar spray (6, 13). Unfortunately soil drench is a 
more time consuming method of application. 
However, in a water culture system it is easy to 
add ancymidol in the reservoir of the recirculat
ing nutrient solution. It is shown that ancymidol 
added in this way ret ards the growth of 3 tested 
pot plant species, Beloperone guttata T.S. Bran
degee, Clerodendrum thomsoniae Balf. f. and 
Crossandra infundibuliformis Nees 'Mona 
Wallhed' (1). The effect of an ancymidol supply 
in the solution is identical to that of ancymidol 
applied as soil drench (2, 3). 

Replacement of the recirculating nutrient solu
tion reduces the problems in keeping the op
timum pH, composition and concentration of fer
tilizers in the solution. The replaced solution of 
fertilizers may be used on areas outside the 
greenhouses. In cases when ancymidol has been 
added it is necessary to know the residues for safe 
distribution. 

Under acidic conditions (pH 4 or less) an
cymidol degrades rapidly. When pH is main
tained above 6, the compound is stable even at 
temperatures up to 50°C (8). Aqueous solutions 
of ancymidol at pH 7 and 11 have shown no de
gradation after 4 months at 2SoC (5). In water cul
ture the pH is usually kept between 5 and 6.5, and 
only on hot summer days the solution tempera
ture rises to more than 25°C. Only slight degrada
tion of ancymidol in the recirculating nutrient so
lution should therefore be expected immediately. 
However, the microbiological activity in the soil 
may cause degradation of the chemical (10), al
though no metabolites or degradation produets 
are mentioned in the literature. 
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Ancymidol is moderately soluble in water, at 
25°C approximately 650 mg ean be solved per l 
(S). Hs distribution in a soiUwater system is gov
erned by the solubility in water and its affinity to 
the soil medium. In a leaching experiment fol
lowed by chemical analyses, ancymidol had a 
much stronger adsorption to a pine bark medium 
than to mineral soils. Therefore a much higher 
ancymidol concentration was necessary in the 
strong adsorbing medium than in mineral soil to 
obtain equal growth regulating effects. Com
pared to pine bark, peat containing media 
seerned to cause weaker adsorption (12). 

Einert (7) found that clay pots soaked in an
cymidol solution before use adsorbed sufficient 
amounts to ret ard the growth of poinsettia. When 
higher concentrations were used for soaking, 
there was still retarding effect from the pots in a 
subsequent biological test, although new soil was 
used. 

In the experiment with 3 pot plant species (1) 
the recirculating nutrient solution was replaced 3 
weeks after ancymidol supply. Ancymidol was 
not added to the new solution. Nevertheless, at 
the end of the experiment 3-5 weeks later there 
was a retarding effect corresponding to a soil 
drench. It may be due to some ancymidol ad
sorbed to the pot soil, of which peat was forming 
the greater part. 

For the present work, samples of recirculating 
solution and pot soil from a growth regulation ex
periment (4) have been taken periodically and 
analysed for ancymidol, to elucidate its soil/water 
distribution and persistence. 

MateriaJs and methods 
Experiments with plants 
Water and soil samples for ancymidol analyses 
were taken from an experiment with Aeschynan-



thus hildebrandii Hems!. 'Ildebrand' and Ae
schynanthus speciosus Hook. described by Adri
ansen & Andersen (4). 

Eacb water culture unit included a tray (54 x 
80 cm), a tank (251) and a centrifugal pump (4.0-
4.5I/min.). 30 pots were placed in each tray on a 
Fibertex-mat. 

The solution in the tanks was replaced twice 
during the growing period and ancymidol was not 
added to tbe fresh solution. 

The pot soil consisted of 3 parts (by volume) of 
peat witbout fertilizer and 1 part peat/clay mix
ture with lime and fertilizer. 

Water and soil samples in A. hildebrandii were 
taken from units supplied with 0,3.75 and 7.5 mg 
ancymidol. In A. speciosus the samples were 
taken from units supplied with O, 7.5 and 15 mg. 
Duplicate samples were obtained by means of 2 
units set up in each combination of species and 
ancymidol concentrations. 

Water samples were taken from the tanks as 
shown in Table 1. At sampling number 1 the 
samples were taken just after ancymidol was 
added and the solution was stirred , but before the 
pumps were started. Samplings number 6 and 7 
were carrie d out just before the I st and 2nd re
placement of the recirculating solution. Sampling 
number 8 was at flowering or at the end of thc ex
periment. 

Soil samples were taken at the same time as 
water samples number 2,3,4 and 8. 

Table l. Time from ancymidoJ addition to water samp-
ling. 

A. hildebrandii A. speciasus 

Samp- Time from Time from 
Jing addition addition 
no. to sampling Date to sampling Date 

1. c.1Smins 27/3 c.1Smins 28/3 
2. 1 hour 27/3 1hour 28/3 
3. 24hours 28/3 24hours 29/3 
4. 1 week 3/4 6days 3/4 
s. 2weeks 10/4 2weeks 11/4 
6. Sweeks liS 3weeks 18/4 
7. 9weeks 29/S 7weeks 16/S 
8. 19weeks 8/8 23weeks 4/9 

Experirnent without plants 
Tbe adsorption to soil was examined in the labo
ratory by addition of 3 different ancymidol quan
tities to mixtures of pot soi! and nutrient solution. 
After shaking to bomogeneity, the mixtures were 
left for 24 bours, tben filtered, and tbe filtrates 
analysed for ancymidol. 

Analyses 
All samples were store d at a low temperature 
(2-5°C). The soi! samples were not dried, but 
tbeir water contents were determined con tem
poraneous with ancymidol analyses. 

Ancymidol was determined by gas chromato
graphy. The nutrient solutions were analysed 
mainlyas described for ancymidol formulations 
by Frank & Wilson (9), and the soil analyses were 
based on a method described by Frank & Day (8). 

The folIowing modifications were introduced: 
Solution samples were extracted with 
dichloromethane instcad of ethyl acetate. Soil 
samples were also extracted with dichlorome
thane directly, and the described acetone/ethanol 
extraction and charcoal dean-up was omitted. A 
f10risil column clean-up of the dichloromethane 
cxtract was inserted. For both water and soi! the 
residues werc taken up in dichloromethane for 
gas chromatography. Phtalic benzylbutyl ester 
was used as internal standard. The g.c. column, 
glass, 2 m X 2 mm i.d., packed with 2.5% SE-30 
on Diatomite MQ, 80-100 mesh, was operated at 
205°C. 

Duplicate analyses were carried out for each 
sample. Detection limits and recoveries of an
cymidol are shown in Table 2. 

Table 2. Detection limits and recoveries for ancymido! in 
recirculating nutrient solution and soil. 

Detection limit 

Recovery 
at 0.2 mg/l or mg/kg 
at 1. O mg/l or mg/kg 

Soil 
Solution (approximately) 

O.OOSmg/1 

100% 
100% 

0.1 mg/kg 

SO% 
80% 

455 



ResuIts and discussion 
In Fig. 1, a-d the quantities of ancymidol re co
vered are stated in % of the initial added 
amounts, calculated as averages of duplicate sam
ples and duplicate analyses. The standard devia
tion of each average is shown for the solution and 
for the root medium, except ifthe standard devia
tion is less than 4 % of added ancymidol. 

The total ancymidol content in the soil/water 
system decreased with time, undoubtedly due to 
degradation and plant uptake. Solution replace
ment caused some decrease as well. 

Nutrient solution 
The curves in Fig. 1 for ancymidol content in the 
recirculating nutrient solution show a distinct de
crease already during the first day. Atter one 
week only 30-35% of added ancymidol was still 
present in the solutions. However, this is com
pensated for by the ancymidol content in the pot 
soil, indicating that adsorption was the main 
reason for disappearance of ancymidol from the 
solution in the first time. 

Vntil the first replacement of solutions (for A. 
speciosus af ter 3 weeks and for A. hildebrandii 
af ter 5 weeks) the ancymidol content decreased 
to between 10 and 20% of added. 

By each replacement of a solution the remain
ing part was diluted, with respect to ancymidol, 
approximately by a factor of 5. This part con
sis ted of the solution in the system outside the 
tank. In Fig. 1 the dilutions are illustrated by dis
continuation of the curves. 

Detectable amounts of ancymidol were also 
found at the second replacement of solutions. 
The absolute concentrations just before first and 
second replacement were 0.02-0.12 mg/l and 
0.005--0.03 mg/l, respectively. 

In solution supplied with 0.6 mg ancymidol/l, 
the concentration at the firs t replacement (after 3 
weeks) was 0.12 mg/l. Vsing the solution on lawns 
this and even higher concentrations may be harm
less. But if it were to be used on ornamental 
plants or vegetables, the possibility of undesir
able effects should not be disregarded. Delayed 
flowering was observed in A. hildebrandii treated 
with 0.075 mg ancymidol/l of solution (4). 
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At the end of the experiment ancymidol re
sidues in the solutions were below the detection 
limit. 

Soil 
Soil adsorbed ancymidol is calculated from the 
concentration found in wet soil samples (with 
known water content) with the aid of the Kd ad
sorption coefficient, determined by the labora
tory adsorption test. This coefficient is the 
amount of ancymidol adsorbed per g dry matter, 
related to the amount dissolved per g solution, 
when equilibrium is obtained. 

A Kd value of approximately 100 was found for 
the combination of pot so il and solution used. It is 
possibie that this value is not exactly valid for 
each unit or each pot. However, when the Kd is 
relatively high, some fluctuations do not greatly 
influence the calculation of adsorbed ancymidol. 

Some root material inc1uded in the soil samples 
and especially the low ancymidol recovery in soil 
analyses were probably sources of greater vari
ation than expressed by the standard deviation. 

The greatest amount of adsorbed ancymidol 
was usually found in samples taken 1 week af ter 
the addition (Fig. 1). It is likely that the equili
brium between solution and soil had then been 
achieved, on the whole, and subsequently degra
dation (10), and plant uptake, might cause a de
creasing curve. 

At the end of the experiment after 19 or 23 
weeks about l mg ancymidol/kg dry soil was still 
present, except for the lower dose in A. hilde
brandii. Therefore 2-10% of the added ancymi
dol then remained in the soil, even if the solutions 
had been replaced twice. Small amounts of the 
adsorbed ancymidol might have been released 
into the new solutions, according to the Kd value. 

The found ancymidol persistence agrees with 
the literature cited in our introduction (1, 5, 7, 
12). Later Seeley (11) demonstrated that suffi
cient ancymidol to retard Chrysanthemum 
growth persisted in a loam/peat/perlite medium, 
in which Lilium longiflorum had been grown for 
11 weeks af ter a single drench. 
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Conclusion 
When ancymidol is added to a recirculating nu
trient solution, the greater part will be adsorbed 
to the pot soil. Because of this there is sufficient 
ancymidol to maintain the retarding effect on 
plants even after replacement of the solution, by 
means of desorption from the soil. 

At replacement, af ter several weeks, the solu
tion still contains ancymidol in a concentration 
which may complicate its disposal. 

Af ter several months, induding 2 replace
ments, ancymidol is not detectable in the last 
solution, but some ancymidol still remains in the 
pot soil. 

Further investigations, induding plant 
analyses, are needed with different irrigation sy
stems, plant species and pot substrates together 
with growth regulators to elucidate their condi
tions of effect and pathways of disapperance and 
degradation. With greater knowledge plant 
growth regulators can be utilized even more ef
fectively and safe1y than today. 
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