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Cultivation Guide Alstroemeria

Introduction

Interest in Alstroemeria has increased enormously in the last few years.

This is partly due to the introduction of new varieties which flower in the winter, thereby allowing a better division of labour and supply planning. A second reason is 

the optimization of cultivation conditions; techniques such as soil-cooling and assimilation lighting enable the grower to exercise an increasing degree of control over the crop.

Van Zanten Plants B.V. is focused on the development of cultivars with:

a)
Sufficient production.

b)
Good quality during the entire cultivation season.

c)
Great decorative value.

d)
Sufficiently long life of leaves and flowers.

e)
Good winter flowering.

f)
Low labour demand.

Every year thousands of seedlings are assessed on these characteristics. The seedlings are tested at our company during a number of years, and the selected clones are subjected to a practical test for one full year before it is decided whether to introduce them onto the market. This minimizes the risks a customer takes in purchasing a new variety.

In view of the hybrid nature of Alstroemeria it is not possible to talk in terms of the cultivation of the Alstroemeria as such: each variety has its own requirements. For this reason Van Zanten Plants B.V. conducts a great deal of research into the optimization of cultivation conditions such as cooling of the soil, illumination (day length and assimilation), substratum cultivation, planting time, life-span, etc.

Besides this work on the optimization of the cultivation, Van Zanten Plants B.V.also devotes a great deal of time and money to the quality of the starting material. Most varieties are propagated by tissue culture. This guarantees healthy, uniform plants. Since March 1997 lots can be delivered with certificates.

In this brochure Van Zanten Plants B.V.provides you with the more specific information needed for the most optimum cultivation of its cultivars. All information and advice contained in this publication are based on Van Zanten Plants's experiences with cultivation in Rijsenhout, unless otherwise specified. Van Zanten Plants B.V. accepts no responsibility for losses of any kind resulting from following the advice given in this brochure.

Cultivation conditions

The soil

Prolific Alstroemeria cultivation requires a well-aerated soil. The soil therefore needs to have a suitably loose structure, which can be obtained by loosening the soil to a depth of at least 40 cm.

If the groundwater level is too high then the soil must be drained by supplementary drainage. The soil must not be waterlogged for too long a period, especially in the winter, otherwise the roots will rot.

Fertilization

It is wise to have a complete soil analysis made prior to cultivation. The nutritional condition of the soil can be adjusted on the basis of the results from these analyses. It is usual to give the soil a basic dressing, and to improve the structure of the soil using composted bark or stable manure before bedding out the plants. This gives the soil a higher humus content.

In addition to a good basic dressing, supplementary fertilizer can be given regularly, at intervals of about every two weeks.

It is also wise to have a supplementary fertilizer sample taken at occasional intervals.

As Alstroemeria can provide a large crop in a short period of time, it is important that sufficient nitrogen and potassium are always available. If highly-soluble fertilizers are used then the plants can be fed using the rainwater watering system. Ammonium sulphate or ammonium nitrate are generally used when only nitrogen is required. Potassium nitrate is used to supply potassium. Nitrogen and potassium are also given together, in the form of a mixture of chalk and potassium nitrate. 0.5 - 1 gram of fertilizer per liter is customary. The 'A and B container system' is generally used by Dutch growers.

Manganese or iron deficiencies may occur if the pH is excessively high (>7). Both these deficiencies manifest themselves as a yellowing of the leaves. With a presumed iron deficiency it is preferable to treat a few square metres with ferrous chelate (5 grams Fe-EDTA per m2) prior to a general treatment. With a manganese deficiency a spray containing a solution of 1-2 grams of manganese sulphate can be used.

Targets for the nutritional condition of the soil for Alstroemeria (1:2 volume extract)
Parameter

Target


Limits
pH 


6.5           

5.5-7.0

EC  (mS/cm. )               1.0                            
0.8-1.2

K    (mmol/l)                  
1.5                            
1.0-2.0

Ca  (mmol/l)                  
2.0                           
1.5-2.5

Mg (mmol/l)                   
1.2                            
0.8-1.5

Na  (mmol/l)                  <2.0                                         

NO3  (mmol/l)               4.0                            
3.0-4.5

SO4   (mmol/l)               
1.5                           
0.5-2.5

P     (mmol/l)                 0.2                            
0.15-0.25

Cl   (mmol/l)                  <2.0

With water containing chlorine the Electrical Conductivity will often be 0.5 unit higher then the value shown above. The use of surface water may result in higher values for sodium, chlorine, calcium and sulphate. Supplementary fertilization should be discontinued a number of weeks prior to, and during, the period of dormancy.

The acidity of the soil

Alstroemeria prefers slightly-acid soils with a pH of 6.5.

Experience has shown that problems are encountered when cultivating Alstroemeria on soil rich in lime, which has a pH above 7. The high acidity impedes the uptake of trace elements. For this reason it is recommended that the pH be maintained at about 6.5, for as long as is possible. When the soil is rich in lime this can be achieved by mixing peat moss or Peat (Hasselfors) into the soil.

Planting

The planting beds should be about 1 meter wide. The rainwater pipes or drip pipes are first placed on the bed. 3 to 5 layers of nets with a mesh of 20 by 17 cm are then put in place. The number of layers used depends on the type of cultivar. The supports should be placed 3 meters apart, and they must project at least 140 cm above ground level.

The plants are planted at distances of between 40 cm in the rows, and 50 cm between the rows. 

Planting seasons

In principle Alstroemeria can be planted the year round.

Three planting seasons can be distinguished:

	PLANTING SEASON
	PLANTING TIME
	FLOWERING TIME
	TYPE

	Spring planting
	January - May
	From April
	All cultivars

	Summer planting
	June - July
	From September
	Winter flowering

	Autumn planting
	September - December
	From March
	All cultivars


Flowering season

Although an increasing number of cultivars with a year-round production are being developed, in general two peaks in the flowering of Alstroemeria can be distinguished:

a) a spring peak in May

b) a (smaller) autumn peak.

GREENHOUSE CLIMATE

Relative humidity

The ideal relative humidity for the cultivation of Alstroemeria is between 70 and 80%. The relative humidity will increase rapidly since little heating is needed. This is especially the case in the autumn and in the early months of spring.

The leaf of the Alstroemeria is susceptible to scorching if fluctuations in the humidity and temperature are excessive when in combination with luxuriant growth. Sacha and Tiara are particularly susceptible to this. For this reason it is important to try to harden off the plants as much as possible during cultivation. Try to achieve a relative humidity of between 75 and 80% by means of heating and ventilation. This will be difficult during overcast and damp periods. The risk of scorching is greatest when the sun suddenly breaks through during such periods. Always endeavour to avoid having water on the plants early in the morning, at sunrise; a temperature boost a few hours before dawn is advisable. The use of fans in the greenhouse is recommended. Blind and old stems should be removed regularly to obtain a good circulation of air through the plants.

Temperature of the surroundings

The temperature is very important in Alstroemeria cultivation. With autumn planting a temperature of 16°C will need to be maintained if the plants are to establish themselves properly. Thereafter the temperature can be reduced. During the darkest months, November, December and January, it is recommended that the temperature be kept at about 10 - 12°C. This may be slightly higher if the plants are flowering. The growth above the soil is then slow, but the low temperature has a beneficial effect on the spring production. In regions in which the lighting conditions are more favourable (Southern Europe) the temperature may be kept a few degrees higher.

Soil temperature

Alstroemeria does not tolerate high soil temperatures. You should try to keep the temperature of the soil below 20°C during the summer months. Aids which can help you do this include: screening blinds, whitewash, soil cooling (4 or 6 hoses about 7 to 8 cm. deep), or ground cover with polystyrene granules or 'Perlite'.

High temperatures promote total shoot production but impede the formation of buds. The flowering is induced by the young shoots. Low soil temperatures promote the induction of flowering. At soil temperatures above 20°C most Alstroemeria cultivars will form few flowering stems, instead forming many blind stems. Soil-cooling therefore provides:

a) an extension of the flowering period

b) an increase in the number of flowering stems

c) fewer blind stems

Our studies on 10 different varieties have shown that an average 30% increase in production was achieved when the plants were exposed to a soil temperature of 15°C in the second year of cultivation. 

Each cultivar would appear to have its own optimum soil temperature. Some varieties require a soil temperature of 14°C, while others prefer a temperature of 17°C. The effect of soil-cooling seems to increase with increasing temperatures of the surroundings. This means that the optimum temperature of the soil may vary from year to year.

Illumination

Light is an important growth factor for Alstroemeria. During the season the crop must receive as much light as possible. For this reason it is very important that the greenhouse is constructed so as to allow a great deal of light to enter, and that the panes of glass are clean. The high level of radiation during the summer can result in too high a temperature. This may have a negative influence on bud formation (see 2.7.2). It is advisable to screen the crop during very sunny periods. This can be achieved by using blinds or whitewash.

In the autumn and winter problems may be encountered with buds drying out, which is due to a shortage of light. Although winter-flowering varieties are relatively unaffected, all varieties benefit from extra lighting as this has a positive effect on the quality of the flowers and stems. A minimum light intensity of 2700 lux is needed to prevent buds drying out.

Illumination is carried out with assimilation lamps (growth lighting). This is contrary to illumination used for prolonging the day, for which light bulbs are used (control lighting). Much research has been done with assimilation lighting. This has revealed that the investments involved are not usually profitable.

Light exposure (prolongation of the day)

Most Alstroemeria varieties are long-day plants. This means that the longer the day the more rapidly the buds will be formed, and the greater the number of flowering stems. The formation of the generative parts is more rapid, and consequently finished earlier, which results in the number of flowered pedicels in the inflorescence being reduced.

Buds are induced less rapidly with a 12 - 13 hour day than they are with a 15 - 16 hour day, but the number of flowers in the inflorescence is increased. This constitutes an improvement in the quality.

Investigations into the effect of lighting on Alstroemeria have been carried out since 1970. Much data has been collected by the Research Stations and Van Zanten Plants B.V. Although not everything is as yet equally clear, there are a number of rules that are generally applicable:

1)
Too long a day (>14 hours) results in a reduction of the total number of shoots.

2)
Too long a day results in a reduction of the number of flowered pedicels in the inflorescence.

3)
Prolongation of the day (to 13 - 14 hours) in the spring and autumn promotes bud formation on the shoots.

4)
Prolongation of the day results in fewer blind stems.

5)
Winter-flowering varieties do not need the light.

6)
Prolongation of the day with lamp bulbs does not prevent buds drying out.
When should the plants be lit?

* Spring illumination:

This illumination is given to young autumn and previous year's plants when the natural length of the day is less than 13 hours.

Spring illumination is intended to advance the flowering of the plants. This will result in improved prices and earlier regrowth.

The plants should be growing vigorously before beginning the illumination treatment; the shoots should be appearing regularly above the ground, preferably at intervals of about 10 days, and about 3 to 4 shoots per plant. In general this stage will be reached in December/January. If the crop is not yet at the required stage then it is better to wait; otherwise production losses may be incurred.

Illumination is stopped when the natural length of the day has reached 13 hours, or when insufficient numbers of new shoots are being formed.

*Autumn illumination

The objective of autumn illumination is to increase and advance the production of the flower stems, and to reduce the production of blind stems. Autumn illumination is given to Pink Triumph, Mona Lisa, Yellow King, Samora, Rosita, Fiona, Irena, and Rebecca. Both young plants planted in June and the previous year's plants can be illuminated. The plants must be at the right stage: 3 to 4 good shoots per plant. Illumination should begin in about mid-July, and should be discontinued at about mid-November for young plants. Previous year's plants receive a few weeks extra illumination.

Illumination in spring and autumn makes it possible to spread the crop over a longer period of time. This is influenced by factors including the variety, the previous history of the crop, the temperature, and the type of greenhouse. The development of the crop during the period of illumination should be given particular attention, as there is a risk that incorrect application will result in a diminished crop, both in the number of flowers and in the quality.

The critical length of the day, i.e. the length of the day at which the flowers are formed and the formation of shoots is barely inhibited is of the order of 12 - 13 hours, depending on the variety.

2 to 3 hours illumination will be required with a 10 hour day. The illumination can be either continuous or cyclical. There are two methods:

1)
immediately preceding or following the day, i.e. prolongation to the required length of the day before dawn or after sunset.

2)
in the middle of the night. The night is then interrupted during the required period of illumination.

Both methods can be carried out using continuous or cyclical illumination, with the same result.

With cyclical illumination the lighting is only turned on during about 35% of the illumination period. This results in savings of about 65% of the costs of electricity. One hour cyclical illumination is then 10 minutes lights on, 20 minutes lights off, and then a further 10 minutes lights on and 20 minutes lights off. The rule is that one hour continuous illumination is equivalent to one hour cyclical illumination.

The intensity of the light should be between 30 and 40 lux, which is equivalent to 10 - 15 watt per m2. Light bulbs are usually used to provide the illumination.

Supplementary CO2
It is generally accepted that the concentration of CO2 is often not the limiting factor. The other growth factors first need to be optimized. If this is the case, and the costs for CO2 dosage are limited, then it is desirable to supplement the amount of CO2.

Research has demonstrated that supplementary CO2 can result in an increase of about 10% of the Alstroemeria crop. 

At the present the objective is to attain a CO2 concentration of between 900 and 1000 ppm, with closed ventilation openings. In today's greenhouses this can be achieved by the combustion of between 2.5 - 3 m3 natural gas per hour per 1000 m2 greenhouse. Nothing is known about harmful effects at higher CO2 concentrations.

Watering

Alstroemeria can develop a considerable leaf mass; such plants lose a great deal of water by evaporation. In general Alstroemeria reacts favourably to an ample supply of water. There are no standard rules for watering. The correct amount is dependent on the cultivar, the temperature, the condition of the crop, the type of soil, and the time of the year. Ample water should be given from underneath during the plant's growing season. The plants should be kept drier during overcast weather in the winter.

With some varieties excess watering may result in deficiencies. Amor, for example, will develop yellow leaves if given too much water.

Harvesting

When the crop is sold at auction the stems should be harvested at the moment the buds begin to open. When sold directly the stems should be harvested when the first flowers have just opened. The stems can be either pulled or cut off. This depends on the variety, the age of the plant, the height of the plants and the degree to which the plants are anchored in the soil. Pulling the stems is not recommended if small shoots (new stems) are also continually detached. The stems are often cut at the beginning of the harvest.

The flowers quickly go limp once they have been harvested, so they must not remain in the greenhouse for too long. It is preferable to put them in water as quickly as possible. To prevent the leaves turning yellow the flower stems should be subjected to a pre-treatment (obligatory). Suitable agents include Alstroflor and Ciroflor, which are both based on the plant hormone gibberellin, without silver.

Pests and diseases

· Aphids


Characteristics:
Aphids are in particular found on the flowers, but also on the young shoots 


between the crop.

· Caterpillars


Characteristics:
Damage to the leaves in the form of small and large holes. The apices can

also be damaged, especially on young leaves and new shoots.

· Slugs and snails


Characteristics:
Damage to the leaves and young shoots under the ground. The infestation 

can be very persistent. A good weedkiller can be used as a preventive measure. 

· Red spider mite


Symptoms: Small spider-like mites which suck sap from the underside of the leaves. Damage 

is first seen as small grey spots on the upper side of the leaves. The leaves later turn grey to 

brown.

· Thrips


Symptoms: The leaves in the top of the plant have a rather crumpled appearance. The buds 

do not develop into flowers, and often do not open; if they do open the petals have brown tips. 

This damage can occur the whole year round, but is most severe in late summer.

· Californian thrips


Symptoms: The Californian thrip does not look any different from the ordinary thrip. However 

it does have a different life pattern. The Californian thrip is usually found in the flowers; they 

are seldom seen in large numbers on the leaves. Damage is caused by sucking sap from the 

plant tissues, especially the flowers, and the young and as yet unfurled leaves.

· Capsids


Symptoms: Numerous small holes in the leaves due to punctures. The flowers and the growth 

tops grow no further, or are seriously deformed.

· White fly
Symptoms: severely affected plants will have sooty mould on their leaves. This is a greyish black fungus that grows on the sugary excretions.

· Botrytis (grey mould)


Symptoms: Brown spots on leaves and buds. If the attack becomes more serious the plant 

rots, and is covered by a grey mould.

· Pythium (root rot)


Symptoms: The roots and the rhizome become shiny and rot away at a later stage. The 

central vascular cylinder of the roots remains intact but the cortex rots, and the plant wilts 

away.

· Rhizoctonia (damping off)


Symptoms: The stems rot away just above the ground. The rot then proceeds to the rhizome. 

Dormant plants, or plants that have just left the dormant phase are particularly vulnerable to 

attack.

Virus diseases

Alstroemeria is susceptible to attack by a number of viruses. The most important of these are:

1) Alstroemeria mosaic virus

Symptoms vary from a faint mosaic on the leaves, with light-green patches alternating with darker-green patches, to a more pronounced striping of the leaves. The virus is often found in combination with other viruses, such as Alstroemeria streak virus or Alstroemeria carla virus. The virus has a detrimental effect on the yield, quality and life-span of the flowers. The virus is spread through the sap (cutting and tearing) and aphids.

2) Alstroemeria streak virus

The symptoms are small yellow to light-green spots on the leaves and uneven colouring of lilac, purple, pink or red flowers.

The virus causes retarded growth of the entire plant.

The virus is spread in the same way as Alstroemeria mosaic virus, and possibly also via the seed.

3) Alstroemeria carla virus

As far as known this virus is not accompanied by any noticeable symptoms.

The main detrimental effect of the virus a shortening of the life-span of the flowers.

The virus is presumably transmitted via the sap and by aphids.

4) Cucumber mosaic virus

Usually seen in conjunction with Alstroemeria mosaic or carla virus.

Little is known about the detrimental effects of the virus.

The virus is spread by the plant juices, by aphids, and possibly also via the seed.

5) Tomato spotted wilt virus

The symptoms are very characteristic. The first signs are oval or round light-green to yellow spots on the leaves, with a diameter of 0.5 to 1.5 cm. These spots later turn brown and become necrotic. After a while brown stripes appear on the leaves, which run via the petiole to the stem. These turn brown and necrotic in places, and then break off. This often occurs in the upper part of the plant, which then falls over.

Diseased plants are often retarded in growth, and the leaves and flowers can be deformed.

The virus is probably distributed only by thrips. An enormous range of plants can act as a host for tomato spotted wilt virus. Infection from another crop (or weeds) by thrips is a very real danger.

Streak virus and tomato spotted wilt virus cause the greatest problems. In practice the other viruses are usually latent, and the damage caused by them is neither as visible nor as (financially) noticeable as it is with streak virus and tomato spotted wilt virus. Control should therefore be focused on the control of these two viruses. The most important points which should be given attention are then:

1)
Begin with healthy plants. The plants themselves constitute an important source of infection.

The incubation time for streak virus can vary from weeks to several months, which makes this virus difficult to control.

2)
Check suspect plants, and remove diseased plants and neighbouring plants if necessary. Many plants can be infected by streak virus before the symptoms appear. In such cases removal of the plants is pointless.

3)
Prevent the spread of the virus. For tomato spotted wilt virus this means preventive control of thrips and weed, and for streak virus preventive control of aphids. Harvesting flower stems by pulling rather than cutting them should be taken into consideration if streak virus is a problem; alternatively the infected plants could be harvested after the healthy plants, or the knives used to cut the stems could be disinfected at regular intervals.

Weed control

Weeds often reappear during cultivation. Weed control by means other than weeding is extremely restricted. 
Conclusion

We have made every effort to provide guidelines for the successful cultivation of Alstroemeria. If you experience any problems during the cultivation of your plants, please do not hesitate to contact us. 

Royal Van Zanten wishes you every success with the cultivation of Alstroemeria.

This description of cultivation methods is intended for information only. Royal Van Zanten cannot be held liable for any errors (or mistakes) arising from said advice. 

More information
Royal Van Zanten / Van Zanten Plants B.V.

Lavendelweg 15, Rijsenhout
P.O. Box 265, 1430 AG Aalsmeer

The Netherlands

Telephone +31 (0)297 38 70 00

Fax +31 (0)297 38 70 70

plants@royalvanzanten.com
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