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Comparative seed morphology in Rafflesiaceae

In all genera the outer layer of the inner of the single integument becomes sclerotic, so that the

seeds are in fact exotegmic. Only in the Apodantheaeis the exotegmen covered by uni-layered testa.

The exotegmic cells are thickened all around or have U-shaped thickened walls (in Rafflesieae and

Mitrastemoneae).In Rafflesia the testal and tegmicparts ofthe seed coat are clearly distinguishable,
the seeds are relatively small, have an oily endosperm and an undifferentiated embryo consisting
of a few cells only. The mature seeds are often embedded in a slimy or pulpy endocarp and mainly

dispersed by endozoochory, in some genera possibly also epizoochorously.

MARGARIDA VENTURELLI (Institute de Biociencias, Universidade de Sdo Paulo, Brasil)

Embryology and seed structure in Mayacaceae

The Mayacaceae were embryologically unknown and Mayacafluviatilis Aubl. was studied for its

embryology and seed development. The flowers are at least partly cleistogamous. The anther is

tetra-sporangiataeand opens by a pore. Anther wall formation follows the basic type. An endothe-

cium does not differentiate,but the epidermalcells show U-thickened walls and form an exothecium.

The tapetum is glandularwith uninucleate cells. The microspore mother cells undergo successive

reduction divisions to form isobilateral and decussate tetrads. The ovules are orthotropous,bitegmic

and tenuinucellate. The megaspore mother cell forms a T-shape tetrad ofwhich the chalazal mega-

spore develops into a Polygonum type of embryo sac. The endosperm is initially nuclear but later

becomes cellular. The endosperm cells accumulate starch, the outermost layer, which is proteina-

ceous, excepted. The embryogeny follows the Onagrad type. The mature endosperm is small and

undifferentiated, Ahypostase is present in the mature seed. Both the inner and the outer integument

are of dermal derivation and remain mainly 2-layered. After fertilization the thin-walled cells of

the inner layer of the outer integument and the outer layer of the inner integumentshow a conside-

rable radial extension, thus closing the micropyle. The mechanical layer ofthe seed coat originates
from the outer cell layer of the outer integument that acquired U-thickened walls. The seed has

no operculum.

The family Mayacaceae shows a singular combination of characters. Although it shares most

embryologicalcharacters with the other families of the Commeliniflorae,noneof them has a compa-

rable set of characters. Derived mayaceous characters are: the poricidal anthers and the lack of

The parastic family Rafflesiaceae comprises 8 genera and about 50 species. The ovule and seed

characters support the subdivision of the family by H. Harms (1935, Die natiirllichen Pflanzenfami-
lien, vol. 16 b).

The ovules show two main evolutionary trends, viz. a change from anatropous towards orthotro-

pous ovules (Rafflesieae and Cytineae) and one from bitegmic, as in Apodantheae, towards uni-

tegmic ovules. The tribes Rafflesieae and Cytineae have rudimentary outer integuments,while the

Mitrastemoneae are fully unitegmic. The nucellus is small and tenuinucellate throughout and de-

generatesearly.
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an endothecium, the orthotropous and tenuinucellate ovules, and the absence of an endotestal or

exotegmic layer. The family deviates from the other Commelinales by the lack ofan endothecium,

its Onagrad type of embryogeny and the structure ofthe exotesta.

C. H. THEUNIS¹

’², C. A. MCCONCHIE 1 and R. B. KNOX¹ (¹Plant Cell Biology Research

Centre, School ofBotany, University ofMelbourne.Parkville, Victoria 3052, Australia:
2
Department

ofPlant Cytology & Morphology, Agricultural University, Arhorelumlaan 4, 6703 BD, Wageningen,

The Netherlands)

Three-dimensional reconstruction of the generative cell and its wall connec-

tion in mature bicellular pollen of Rhododendron

Pollen grains of Rhododendron spec, were germinatedin vitro, and stained with DAPI (4,6dimidino-

2 phenyl indole). In the pollen grain there is a bright stained generative cell and a less deeply stained

vegetative nucleus. The germinationshows that the vegetative nucleus mostly proceeds the generative
cell in the tube. After about 50 hrs the generative cell divides into two sperm cells, presumably
connected. Three dimensional reconstruction (McConchie et al. 1985) of the generative cell in the

mature grain shows a complex elongated spindle shaped cell, with two long tips curling around

the cell. One ofthese tips is connected to a PAS positive wall ingrowth, connectingthe outer tangen-

tial wall of the inline to the generative cell. Cytochemistry (PA-TCH-SP staining) showed it is a

much convoluted polysaccharide wall ingrowth. No linkage to the vegetative nucleus was found

in the mature stage.

Three dimensional reconstruction ofthe generativecell and vegetative nucleus in the pollen tube

shows a highly complex generativecell, with alot of finger-like tails around the vegetative nucleus.

The part of the generativecell containingthe nucleus is behind the vegetative nucleus, but a large

amount ofthe cytoplasm preceeds the vegetative nucleus. In this stage the connection is broken.

McConchie, C. A., S. Jobson & R. B. Knox (1985): Computer-assistedreconstruction ofthe male

germ unit in pollen ofBrassica campestris. Protoplasma 127: 57-63

H. J. WILMS and H. B. LEFERINK-TEN KLOOSTER (Vakgroep Plantencytologie en

-morfologie, Arhorelumlaan 4,6703BD Wageningen)

Computer-assisted reconstruction of the male germ unit in pollen of Spinacia

oleracea

To be published in Acta Bot. Neerl.

C.J.VENVERLOO( Vakgroep Moleculaire Plantkunde,Nonnensteeg3,3211 VJLeiden)

The role of cytoplasm and nucleus in the regulation of the plane of cell divi-

sion in epidermis cells of Nautilocalyx leaf explan'ts

A high percentage of the first cell divisions in the highly vacuolated epidermis cells is periclinal
and symmetrical. The extract “division site” is alreadydetermined two ormore hours before prome-

taphase as deduced from the presence of a phragmosome and a band of microtubules at that time.

The formation of the phragmosomeis a process taking many hours. It is always proceeded by the

migrationofthe nucleus to the centre ofthe cell.

Whenexplants are grown in the presence ofdrugs that interfere with the cytoskeleton, the migra-

tion of the nucleus as well as the formation ofa phragmosomeare strongly inhibited. When such

a premitotic inhibition was followed by release from this inhibition shortly before mitosis, a high

percentage of the cells formed new cell walls in an abnormal orientation or position: after treatment

with colchicine many oblique cell walls were formed,some of these clearly resulted from cell plates

growingsuccessively in an anticlinal and a periclinalplane. The disturbances produced by cytochala-

sin B were more severe. Most divisions were asymmetrical.

These results suggest 1) that F-actin is important for the localization of the new cell wall, and

2) that the cell plate is able to follow the guidance of a pre-existing “division site” even after a

long premitotic colchicine treatment.
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A. A. BOMINAAR, L. GOOSEN-DE ROO and C. L. DiAZ (Vakgroep Moleculaire Plant-

kunde, Botanisch Laboralorium, Nonnensteeg3,2311 VJ Leiden)

Immunogold and immunofluorescence localization of pea-lectin in developing
root hairs

By use of immunofluorescence staining, it was shown that lectin is present at the surface of tips

of only a number of intact immature root hairs (Diaz et al. 1986).

This finding raised the question whether the non-stained hairs do not excrete lectin or whether

they do not synthesize it.

To resolve thisproblemimmunogoldlabellingwas performedon ultrathin Lowicryl K4M sections

of the root zonewith developingroot hairs.

Initial trials showed a heterogenousgold distribution over the root together with a remarkable

background staining.This result however, was inconclusive with respect to the distribution oflectin

and possible relocation of lectin during the processing of the material could not be excluded. The

main problemwas that anappropriatelyspecific lectin-positive tissue control was not available.

Subsequent experiments in which lower concentrations of the primary antibody were used to-

gether with different concentrations of the blocking agent BSA, suggested that most of the gold

labelling was due to non-specific staining rather than to relocation oflectin.

Results from the improved method indicated that lectin was predominantly present at the outer

side of the plasmamembraneof lectin-positive root hairs and that lectin-negative hairs did not syn-

thesize lectin at all.

Diaz, C. L., P. C, van Spronsen, R. Bakhuizen, G. J. J. Logman, E. J. J. Lugtenberg & J. W.

Kune (1986): Surface lectin of pea (Pisum sativum) roots localized by immunofluorescence mi-

croscopy. Planta (inpress).

W. A. VAN HEEL (Rijksherbarium,Postbus 9514,2300RA Leiden)

On the development of gynoecia with septal nectaries

In Asparagales and Liliales comparison shows how - superior - gynoecia having septal nectaries

differ from those not having septal nectaries, as regards the early development.The lateral parts
of the carpels grow inwards more freely (“hemisynplicate” sensu Leinfellner), leaving space for

the septal nectaries. The wall of the gynoecium developsby meristematic fusion, leadingtosyncarpy.

In the centre of the gynoecium the free lateral parts fuse by epidermal fusion, leading to closure

of the young gynoecium and style formation. Between these different zones of fusion the slits for

the nectaries result from non-fusion. The openings of the nectaries are on different levels of the

ovary, dependingon the degree ofmeristematic fusion.

In Alismatiflorae septal nectaries are more open and diffuse. The two kinds of fusion are slight
and late, for instance in Butomus, or absent in others, in correspondence with the less syncarpous

gynoecia. Evolutionary lines from open to localized septal nectaries are discovered by comparing

developmental processes.

This work is in line with a review of septal nectaries by Rudolf Schmid (see Acta Botanica Neer-

landica 34(1), 1985,p. 125-128).

M. T. M. WILLEMSE and M. A. W. FRANSSEN-VERHEIJEN (Dept, ofPlant Cytology

and Morfology, Agricultural University, Arborelumlaan 4,6703BD Wageningen,The Netherlands)

Structural changes in the style duringpollination ofGasteria verrucosa

Duringcirca five days the stylar developmentin the open flower of Gasteria verrucosa was examined

by ultrastructural analysis.

During about four days after the opening of the flower the style stretches, mainly in its central

part. The style is covered by a thick undulated cuticle. During this period vacuole formation occurs

as described for Linum by Amelunxen and coworkers (1984, 1985). In the style, the cells show

dictyosomes that produce vesicles. The relative quantity of starch and lipid decreases. The stylar

canal is nearly closed by a solid thick wall at the top and a more viscose wall at the basal part
ofthe style. During the developmentin the open flower, lipid droplets appear along the stylar canal
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cells, especially in the region beneath the top. Also the stigmatic papillar cell and subpapillar stylar

canal cells show a difference in number ofmitochondrial cristae and, later on, also in the production

ofdictyosome vesicles, this in comparison with the stylar canal cells in the basal part of the style.

After about four days stylar development stops and the stigma will accept compatiblepollen.

In the stylar cells, a great number of smooth endoplasmic reticulum appears while the number

ofcytoplasmic vesicles decreases, which suggests anactivity in the precedingexcretion. After germi-

nation of the pollen tubes, the stylar cells near the tip of the pollen tube excrete. After passing

the pollen tube the number of lipid droplets in the stylar canal is diminished. In the upper part

ofthe stylar canal with its solid wall, the pollen tube can collapse(Willemse& Franssen-Verheijen

1984).

Near the ovules the epidermis of the placental tissue shows the development of apapillar transfer

cell in the same period of five days. This cell probably functions in guiding the pollen tubes to

the ovules. The composition of the cell is very close to these of the stigmatic papillar cell, except
their walls.

Amelunxen,F. & U. Heinze (1984): Zur Entwicklung der Vacuole in Testa-Zellen des Leinsames.

Eur. J. Cell Biol. 35: 343-354.

Hilling, B. & F, Amelunxen (1985); On the development of the vacuole II. Further evidence for

endoplasmic reticulum origin. Eur. J. Cell Biot. 38: 195-200.

Willemse, M. T. M. & M. A. W. Franssen-Verheijen (1984): Pollen tube penetration in the style

of Gasteria. In: M. T. M. Willemse & J. L. van Went (comp.): Sexual reproduction in seed

plants, ferns and mosses. Proceedings 8th Int. Congress, Wageningen, Pudoc, Wageningen, p.

118.

F. H. A. WILMS (Botanisch Laboratorium, Katholieke Universiteil, Nijmegen)

Origin and development of floral buds in tobacco explants

Floral bud formation in Nicotiana tabacum was studied in vitro. Strips consisting of the epidermis

and several layers of cortical cells were cut from floral stalks and cultured onsolid Murashige&

Skoog medium suppliedwith 150 mM glucose, 10 M Naphthaleneaceticacid and 10
6

M Benzyla-

minopurine.

The morphogenesis of floral buds can be divided in 3 stages:

-
The first stage (0 to 4 days) is marked by the onset of the wound reaction leading to cell divisions

at the wounded surfaces. These cell divisions continue throughout the three stages and eventually

lead to the formation of wound periderm. The end of the first stage is marked by the formation

of division centres in the epidermis and sub-epidermal cortical cells visible at the surface of the

explants as primary outgrowths (up to 5per explant).
- In the second stage (5 to 7 days) the primary outgrowths further expand and from their surface

secondary outgrowths or protuberances begin to emerge. They are the result ofnew division centres

formed by epidermal and sub-epidermal cells of the primary outgrowths. The central cells of the

division centres in the cortex differentiate into tracheary elements.

- The third stage (8 to 15 days) is marked by the differentiation ofthe protuberances into organized
flower buds. The differentiation occurs centripetally. First bracts are initiated and consecutively

sepals, petals, anthers and pistils are formed. Inside the explant tracheary elements develop from

the original tracheary centres into the different parts ofthe flower.

H. M. P. K.ENGEN, J. A. TRAAS and J. DERKSEN (Botanisch Laboratorium, Katholieke

Universiteil, Nijmegen)
The cytoskeleton in protoplasts of Nicotiana plumbaginifolia

Using western blotting and immunofluorescence, protoplasts of Nicotiana plumbaginifoliawere

probed for cross-reactions with commercially available antibodies against desmin and vimentin,

(intermediate filaments), a-tubulin (microtubules), actinin and actin (microfilaments). Also rhoda-

min-phalloidin(kindly provided by prof. Th, Wieland. Heidelberg) was used asa probe formicrofila-

ments. The antibodies against vimentin and desmin, and actinin did not show cross-reactions in

both western blots and immunofluorescence preparations. In western blots both anti-tubulin and
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anti-actin showed a strong reaction with a single band (55.000 D and 43.000 D respectively, indicat-

ing a specific reaction with plant tubulin and plant actin. In immunofluorescence preparationsdense

arrays of randomly oriented microtubules were observed. In dry-cleave preparations for electron

microscopy these microtubules are seen lying close to the membrane. Microfilament bundles showed

identical distributions in preparations stained with anti-actin and rhodamin-phalloidin.Actin fila-

ments seem to form a meshwork around the nucleus from where they run in bundles to other parts

ofthe cell. These bundles are not strictly oriented, occasionally hoop-likearrangements were ob-

served. As shown for microtubules, gold-labelled anti-bodies can also be used for the detection

ofcytoskeletal elements in cleaved preparations for electron microscopy.

A. M. C. EMONS (Botanisch Laboratorium, Universiteil Nijmegen, Toernooiveld, 6525 ED Nij-

megen)

Differences in cell wall texture of root hairs supporting the division of the

genus Equisetum into two subgenera

The only existing family of the Equisetinae, the Equisetaceae, is represented by the single genus

Equisetum. Ten different species of the genus are mentioned in the Flora Europaea. These species

were studied with respect to the cell wall texture of the root hairs using polarizing- and electron

microscopy.

The present study concludes the presence of two categories of cell wall texture types in Equisetum.

This distinction parallels the division ofthe genus Equisetum into the subgeneraEquisetum (horse-

tails) and Hippochaete(scouring rushes). All species ofthe subgenusEquisetum,E. arvense, E.fluvia-

tile, E. palustre, E. pretense, E. sylvaticum and E. telmateia, have a helicoidal cell wall texture in

their root hairs, in young as well as in full-grown developmentalstages. The helicoidal cell wall

texture consists of a stack ofparallel-fibred lamellae,each lamella onemicrofibril thick. Each subse-

quent lamella is progressively rotated with respect to the previous lamella. All species ofthe subgenus

Hippochaete, E. hyemale, E. ramosissimum, E. scirpoides and E. variegatum, deposit an additional

inner cell wall layer against the helicoidal layer when growth has stopped. The microfibrils in this

additional layer do not produce a helicoidal texture, but are arranged in a Z-helix. A helical layer

ispositive birefringent in the polarizingmicroscope, while a helicoidal layer is isotropic.
In order to study the possibility of environmental influences i.c. the consistency of the substratum,

root hairs of plants grown in water were studied as well as root hairs of plants grown in soil. In

addition, for Equisetum hyemale,
root hairs of plants grown in several agar concentrations were

studied. However, it was shown that the wall texture is not influenced by the consistency of the

substratum

The two aquatic species, E. fluviatile and E. palustre have only helicoidal wall texture, but the

presence of ahelical layer in full-grownhairs is not a prerequisite for life in soil.

MEETING OF THE NETHERLANDS SOCIETY FOR

PLANT CELL AND TISSUE CULTURE,

ON 15 NOVEMBER 1985

R. J. BOGERS (Stickling Laboratorium voorBloembollenonderzoek, Postbus H5, 2160 AB Lisse)

Tissue-culture research at the Bulb Research Centre

Two importantobjectives offlower-bulb research are:

- improvement ofquality

- introduction ofnew crops and cultivars.

Substantial attention is given to:

- the possibility to obtain virus-free plants by meristem culture and the development of specific,
sensitive tests that can be applied on a large scale

- factors that influence the formation and growth of new bulblets; this work is aimed at obtaining

large-scale methods for rapid multiplication (twin-scaling, chipping, tissue culture, etc.) of flower-

bulb crops.
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Research to developmethods for rapid multiplication in vitro (to be applied in commercial produc-

tion) will be done in the Central Research Laboratory for Tissue Culture of Horticultural Crops.

In this laboratory at Lisse (to be opened in the spring of 1986) the Bulb Research Centre and the

Research Stations for Floriculture (Aalsmeer) and Arboriculture (Boskoop) will join their efforts.

Fundamental research on the rapid multiplication in vitro of tulips is being done in the Depart-

ment of Plant Molecular Biology at the University of Leiden (Prof. Dr. K. R. Libbenga), in co-

operation with the Bulb Research Centre,

P. G. ALDERSON (Nottingham University School ofAgriculture, Sutton, Bonington, Loughbor-

ough. Leiscester U.K.)

In vitro propagation of bulbous plants

There is increasing interest in the use of tissue culture techniques for the commercial propagation
of bulbous plants in the families Amaryllidaceae, Iradaceae and Liliaceae. These techniques may

permit the rapid multiplication ofhealthy stocks of bulbs and new varieties produced in breeding

programmes. For some species, e.g. Tulipa, in vitro propagation will eventually offer an alternative

to the only method ofvegetative propagationcurrently available, viz. natural daughterbulb forma-

tion. For other species in vitro propagationmay permit rapid mass propagationwithout the seasonal

constraints of traditional methods of propagation.
In culture many bulbous plants regenerate adventitious plantlets from explants of bulb scales,

leaves, floral stems and axillary buds. The success of a culture is influenced by the genotype, the

origin of the explant, the physiological state of the donor plant, and the chemical and physical

environment of the cultured explant. Plantlets may arise on explants from the outer layer of cells

or from internal tissues. In order to multiply plantlets in culture it may be necessary to manipulate
them physically prior to subculture on media containingelevated levels ofcytokinin. In some genera

multiplicationmay be achieved by enhanced axillary shoot formation. Transfer ofcultured progeny

to the soil environment requires the initiation and development of bulbs at the base of plantlets

which may be enhanced by specific temperature, light, plant growth regulator and carbohydrate

regimes. After the progeny have been established in soil their geneticuniformitycan be assessed.

The in vitro culture of bulbous plants will be reviewed to evaluate the requirements ofdifferent

genera at the different stages in the propagation process. Special consideration will be given to

current research on Tulipa.

P. C. G. VAN DER LINDE (Stichling Laboratorium voor Bloembollenonderzoek,Postbus 85,

2160 AB Lisse)

In vitro propagation of lily, iris and hyacinth

In vitro propagation of bulbous crops is used as a method to rapidly build up commercial stocks

ofplants, which are selected for quality,e.g., virus-free specimensor new cultivars. In vitro propaga-

tion of lily, iris and hyacinth starts by excision of a piece ofscale from a surface-sterilized bulb.

For iris thispiece ofscale is still attached to a part ofthe basal plate. Theseexplants are subsequently

cultured under conditions, that favour adventitious plantlet formation. The number of plantlets

per explant is depending on many factors, such as pretreatment of the parent tissue, intensity of

the surface sterilization, cultivar, size ofthe explant, polarity within the explant, and culture condi-

tions. For lily and hyacinth the plantlets directly exhibit bulblet growth. For iris bulblet growth
ofthe plantlets has to be induced by a cold treatment.

Further propagation is accomplished by subculture of the initially formed plantlets. For lily a

scale of the bulblet is used and for hyacinth a piece of scale-leaf. Subculture of iris is started with

longitudinallydivided shoots.

Before planting bulblets oflily and hyacinth are stored at 5°C and iris at 30° C for some weeks

to guaranteea normal and homogenousdevelopmentin soil.

Due to differences in the number of explants per bulb, in the number of plantlets per explant

and in further propagationof the initially formed plantlets,the yield after two cycles ofpropagation
is different for these three genera. For lily and hyacinth more then 10,000 bulblets per bulb are

obtained, whereas for iris this figure is less then 1000. Further research on the needs ofthe tissue
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in subsequentpropagationcycles and on the growth ofthe bulblets is necessary to be able to optimize

the propagationschemes for these crops.

G. M. S. HOOYKAAS-VAN SLOGTEREN (Vakgroep Moleculaire Planlkunde MOLBAS,

Biochemisch Laboralorium, Wassenaarseweg64,2333 AL Leiden)
Can Agrobacterium tumefaciens be used for genetic manipulation of bulbous

crops and other monocotyledons

The soil bacterium Agrobacteriumtumefaciens is a member of the bacterial family ofRhizobiaceae.
Virulent Agrobacteriumstrains are able toinduce tumors on dicotyledonousplants. The mechanism

leadingtotumor induction has largely been elucidated in recent years. In addition toits chromosome

A. tumefaciens carries a self-replicating circular DNA molecule, the Ti plasmid, which carries the

genes involved in tumor induction. After infection a distinct part of the Ti plasmid - the T-DNA

-
is incorporated in the genome ofthe cells ofthe infected plants. The T-DNA harbors genes coding

for enzymes involved in the synthesis of the plant hormones auxin and cytokinin and a number

oftumorspecific compoundscalled “opines”. The production of large quantities ofplant hormones

leads toan unlimited growth ofboth transformed plant cells and neighbouring untransformed cells.

The opines which areexcretedby the tumor cells canbe used by agrobacteriaas asourceof nutrition.

Therefore,agrobacteriageneticallymanipulateplants in order tocreatea favourable niche for them-

selves. In the laboratory this property of agrobacteria can be used for the introduction of foreign

genes into plants, namelyby introducingthese foreign genes first into the T-DNA ofthe Ti plasmid.

After infection with virulent agrobacteria tumors are formed on dicotyledonous plants but not

onmonocots. This was the reason that until two years ago it was generally believed that monocots

could not be transformed by Agrobacterium.This turned out tobe a wrong assumption. We hypothe-
sized that even thoughno tumor formation occured, still transformation might have taken place.

Therefore,we tested a number of monocotyledonousplants for the presence of the T-DNA encoded

tumorspecific opines in cells around the wound sites that had been infected with Agrobacterium.

In this way indeed,opines were found in infected Narcissus, Hyacinthus and Chlorophytum plants.
No opineswere found in uninfected plants, nor in plants that had been infected with Agrobacterium

strains, carrying a mutation affecting virulence, evenif anintact T-DNA was present.

From these findings it canbe concluded that the genetic engineeringofat least certain monocots

via Agrobacteriumis no longer utopic.

C. M. COLIJN-HOOYM ANS (Instituut voor de Veredeling van Tuinbouwgewassen, Postbus 16,

6700 AA Wageningen)

Tissue culture in wheat and rye

J. B. M. CUSTERS (Instituut voor de Veredeling van Tuinbouwgewassen, Posthus 16, 6700 AA

Wageningen)

Tissue culture in lily and tulip

At the IVT interspecific crosses in Lilium and Tulipa are made to breed new valuable cultivars.

In these crosses embryo abortion often occurs. The embryo culture method of Asano was used

tosolve this problem.

With lily a number ofcrosses between unrelated species belonging todifferent sections succeeded.

Thus L. candidum and L. rubellum germplasra was introduced in L. longiflorum,L. longiflorum

germplasminto the Asiatic hybrids, and L. henryi germplasm into the Oriental hybrids. Embryo

culture appeared to be a prerequisite for bridging the sectional boundaries. Thereafter,in the back-

crosses and in the combinations between plants from backcrosses embryoculture was notnecessary,

but yieldeda 10-1000 fold improvement ofthe crossing results.

Interspecific crosses in tulip exhibited the same types of divergent embryo development as in

lily; normal sized embryos which locally start todegenerate,medium sized embryos in juicy endosp-

erm or very small embryos without endosperm. All these embryos had a high rate ofsurvival after

incubation in vitro, but their development was very abnormal, for instance secondary embryoid

formation occurred on a very large scale. On medium containing NAA 0.001 mg r as growth
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regulator and using temperature treatments derived from the normal thermoperiodicity in tulip,
only sporadically seedlings or bulblets were obtained which could be transplanted into soil. Non-

aborting embryos showed the same problems after culture in vitro.

G. J. BLOM-BARNHOORN, P. C. G. VAN DER LINDE and J. VAN AARTRIJK

(Stickling Laboratorium voor Bloembollenonderzoek , Post bus 85, 2160 AB Lisse)

Production of virus-free plants by meristem culture

Virus-free plants of several varieties of lily, hyacinth and iris were produced by culture ofexcised

meristems, formed adventitiously on bulb-scale explants (Asjes et al. 1974; Blom-Barnhoorn &

vanAartruk 1985). Induction ofthe meristems was performedasdescribed for in-vitropropagation

of bulbous crops (van Aartrijk& Blom-Barnhoorn 1979, Pierik & Ruibing 1973).

We have investigated the influence ofstorage temperatureof the motherbulbs,ofexogenous auxin

and ofculture temperatureon growth and bulblet formation of excised meristems.

We also studied the effects ofVirazole ( = ribavirin: I ,/j-D-ribofuranosyl-1,2,4-triazole-3-carbox-

amide, ICN Pharmaceuticals, Inc.) in the meristem-inducingmedium on the growthof adventitious-

ly formed meristems and on the percentage of virus-free plants.

Storage of bulbs of hyacinth "Pink Pearl” at 2°C during 8 weeks resulted in a better growth

of meristems excised from bulb scales as compared to storage at 30° C. Meristems excised from

explants of bulbs of iris “Prof. Blaauw” stored at 30° C, formed bigger bulblets than meristems

from bulbs stored at 20° C or 9°C.

For hyacinth the auxin indole-3-butyric acid (IBA) had distinct effects on bulblet formation of

excised meristems and on bulblet weight (Blom-Barnhoornet al. 1986).

Bulblets of lily and iris grown on media with 1-naphthylacetic acid (1-NAA) were heavier than

those grown on media without l-NAA. In all cultures the survival rate was increased by auxin.

Meristems of iris and hyacinth grew better at 15°C than at 20°C.

Addition ofup to 40.0 µM Virazole to the meristem-inducingmedium did not reduce induction

and growth ofthe meristems.

Virazole reduced the percentage ofmeristem cultured,LSV-infected plants of Lilium longiflorum
”Arai” from 38.2% to 10.8%. The percentages of virus-infected plants were not reduced in the other

cultures: hyacinth “Rosalie” infected with hyacinth mosaic virus, a number ofiris cultivars (infected

with iris mosaic virus), and Lilium “Enchantment” infected with lily symptomless virus and tulip

breaking virus.

Up to now, for all cultivars virus-free plants were obtained by meristem culture.
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