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Introduction 

In the Netherlands chrysanthemums (Chrysanthemum hybr., 
also designated C. morifolium Ramat or C. indicum L.) are 
mainly cultivated as a year-round crop under glass, either as 
cut or pot chrysanthemums. Cultivation in the open (in au­
tumn) is of less importance. Chrysanthemums are propagated 
vegetatively by cuttings. For a more detailed description of cul-
tivars, methods of cultivation etc. the reader is referred to the 
following books: Gosling (1964), Langhans (1964), Buijs & van 
Veen (1968), Searle & Machin (1968), Vogelmann (1969), 
Gloeckner (1974) and Biirki (1975). Literature data on chrysan­
themum nutrition were summarized recently by Roorda van 
Eysinga (1978). 

This book is a guide to diagnosing nutritional disorders in 
chrysanthemums. Deficiencies and toxicities are included, fif­
teen in all. Molybdenum deficiency is excluded as specific 
symptoms are unknown so far and our attempt to induce them 
have failed. Only four more characteristic toxicities are de­
scribed here, from the twelve distinguished in literature. 
As many of the nutritional disorders do not occur in practice, 
they were induced by growing chrysanthemums in peat moss 
substrates, in nutrient solution or in rock wool. Symptoms may 
differ considerably between cultivars. The references at the end 
of each chapter indicate publications dealing with symptoms. 

Conditions pertaining to mineral disorders and methods of 
control are briefly described. Leaf nutrient concentrations typ­
ical for the various deficiencies and toxicities are reported and 
compared with literature data. In our trials young, just fully 
grown leaves were sampled for foliar analysis. Supplementary 
data were obtained from published reports. 
The photographs were taken by messrs. J. van der Loos (Glass­
house Crops Research and Experiment Station, Naaldwijk) 
and J. J. Klinkhamer (Institute for Soil Fertility, H'iren-Gr.). 
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To the left nitrogen-deficient plant; to the right healthy plant (cv. Hur­
ricane) 

To the left leaf (cv. Pink Marble) showing nitrogen deficiency; to the 
right healthy leaf (cv. Spider) 
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Nitrogen deficiency 

Symptoms 
Growth is restricted. Leaves are smaller than normal and pale 
green. Terminal leaves may be somewhat darker (cv. Spider) or 
paler than older ones, depending on the cultivar. Pink or 
reddish-brown spots sometimes affecting the entire (older) leaf 
may appear in some cultivars, older leaves dying subsequently. 
Flower colour is deeper or paler than normal, depending on the 
cultivar. In severe cases flowering is delayed, sprays contain 
fewer and smaller flowers. Nitrogen-deficient plants have a 
dense root system. Symptoms of nitrogen and sulphur deficien­
cy are rather similar. 

Leaf concentration 
In healthy plants total N ranges from 1.8 to 3.6 mmol per g leaf 
dry matter, with 3.04 mmol/g as a mean value calculated from a 
large number of data. Leaves from nitrogen-deficient plants con­
tain 0.7 mmol/g or less. Nitrate-N normally ranges from 0.14 to 
1.14 mmol/g, levels below 0.07 mmol/g indicating deficiency. 

Incidence 
Nitrogen deficiency is promoted either by applying undecom-
posed organic materials or by excess water, especially if plants 
are grown in small pots. 

Control 
Where an irrigation system is available, the liquid feed should 
contain 200-500 mg N per litre. Spraying with urea (2 g per 
litre) is less effective. 

References 
2, 8, 17, 25, 26, 36, 37, 43, 44, 46-52, 57, 60, 62, 69, 73-75, 79-
81. 
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Plants showing phosphorus deficiency. To the left cv. Spider; to the 
right cv. Marble. Plants grown in peat substrate 

py 
j5r 

Plants (cv. Spider) grown on peat and showing phosphorus deficiency 

10 



Phosphorus deficiency 

Symptoms 
Plants are somewhat stunted but show no distinct symptoms at 
first. Leaves have a dark or dull green colour and may turn 
pink or yellow in some cultivars, the discoloration starting here 
and there along the leaf edges. Oldest leaves die prematurely 
and turn dark brown but remain attached to the stem. 
Flowering may be delayed and flowers are sometimes reported 
to remain small. Only a few authors have mentioned a pale 
flower colour. 

Leaf concentration 
P concentrations in healthy crops are in the range of 0.10 to 
0.30 mmol per g leaf dry matter, 0.15 mmol/g being the mean 
of several reported values. Phosphorus deficiency is to be 
expected in crops with less than 0.06 mmol/g. 

Incidence 
Phosphate deficiency occurs in newly built glasshouses when 
phosphate dressing has been neglected, and in pot chrysanthe­
mums when phosphate has not been applied. 

Control 
In severe cases it is recommended to discard the current crop 
and start a new one after a large application of phosphate ferti­
lizer. 

References 
2, 8, 17, 24-26, 36, 37, 43, 44, 46, 48, 49, 51, 52, 57, 62, 69, 73, 
75, 78, 79. 
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Leaf of potassium-deficient plant (cv. Spider) 

Plant (cv. Brown Marble) grown in water culture and showing potas­
sium deficiency. To the right a small part of a healthy plant 
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