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ing a plant tissue sample to single cells by repeat- edly forcing the
tissue through a sieve. The present invention relates to a culturing
Accordingly, the objects of the present inven- apparatus equipped with a
cutting device. More     tion are to eliminate the above-mentioned disad-
specifically, it relates to a culturing apparatus ca-   5   vantages of the
prior art and to provide a culturing pable of obtaining new cultured strips
to be pro-  apparatus capable of obtaining, cultured strips by vided for
culturing, by cutting callus or plant bodies  cutting them aseptically
without taking the grown grown in a liquid culture medium or solid culture
plant bodies out of the culturing tank. medium (hereinafter referred to as
plant bodies)      In accordance with the present invention, there without
removing the same from the culturing tank.   10  is provided a culturing
apparatus for culturing cells, Prior methods of culturing a tissue culture
of  organs or tissue strips of a plant, the apparatus plants include a
method in which culturing is per-  comprising: formed by using a solid
culture medium such as         a culturing tank for containing a culture
me- agar, and a method using a liquid culture medium.  dium in which said
cells, organs or tissue strips are The former method has an advantage in
that a   15  to be cultured; characterised in that it further com-
differentiating proliferation can be easily effected,  prises: and the
latter method is advantageous in that the      a cutting device disposed
within said culturing cultural materials need not be planted in the bed,
tank for cutting cultured plant bodies; and but can be thrown into the
medium, whereby trou-       means for causing relative motion between the
lesome labor is not required and the method is  20  plant bodies to be cut
and said cutting device. thus suitable for bulk cultivation. Nevertheless,
in     The present invention will be better understood either method, when
a material to be provided for  from the description set forth below by way
of cultivation must be obtained aseptically, for exam-  example, with
reference to the accompanying pie, when scales of lily bulbs are to be
cultured,  drawings, in which: the scales must be peeled from the bulbs,
while  25   Figure 1 is a sectional view of a culturing ap- sterilized
under aseptic conditions such as on a      paratus; clean bench, sheet by
sheet by a scalpel and          Figure 2 is a plan view of a disc;
tweezers, and further, to improve the proliferation   Fig. 3 is a schematic
longitudinal sectional view percentage, the scale must be finely cut with a
showing another example of a culturing appara- scalpel, and thus
considerable labor and time are  30    tus; required when obtaining
cultured materials.           Fig. 4 is a schematic horizontal sectional
view of The situation is the same when the plant bod-     the same example;
ies obtained by cultivation are utilized as cultured  Fig. 5 is a schematic
illustration showing another materials and further culturing is desired by
using   example of a cutting device; these materials, and after the plant
bodies differen-  35  Fig. 6 is a schematic illustration showing still
tiated and proliferated in liquid culture medium or a  another example;
solid culture medium are aseptically taken out of     Fig. 7 is a schematic
illustration showing another the culturing device, strips of the cultured
materials  example; must be obtained by dissecting the plant bodies as
Fig. 8 is a sectional view of the device accord- described above.
40    ing to Fig. 7; When utilising plant bodies obtained by cul-
Fig. 9 is a schematic illustration viewed from the tivation and repeating
culturing, according to the    side of another cutting device; prior art
methods, the plant bodies must be taken     Fig. 10 is a schematic
illustration of still another out every time culturing is to be repeated
and        example; strips of the cultured materials must be obtained   45
Fig. 11 is a schematic illustration of another manually.
example; To enable production on an industrial scale,      Fig. 12 is a
schematic illustration of another desirably strips of the plant bodies
which are to be  cutting device; and, used as the cultured materials are
obtained.          Fig. 13 is a schematic illustration of still another
EP-A-0,132,414 which comprises all the fea-  so   example. tures of the
preamble of claim 1, discloses a pro- cess for propagating plant tissue
culturing which  DESCRIPTION OF THE PREFERRED EMBODI- involves separating
the plant tissue into small clus-  MENTS ters of meristematic tissues in a
blender before separating the clusters from the debris and distrib-  55  As
the plant to be cultured, any plant which uting the clusters on the surface
of a culture me-  can be cultured may be used. For example, Lilium dium.
longiflorum Thunb., Lilium speciosum Thunb, gla- US-4,350,768 discloses an
apparatus for reduc-  diolus, iris, chrysanthemum, and  carnation, etc., 2
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vice having fixed disc provided at one end of a As the tissue strips of
organs of plants, for  horizontal culturing tank, a discharge groove being
example, the stalk top, stalk, leaf, flower, seed,  formed at a portion of
said disc beneath the sur- bulbil, scale, root or other tissues cut into
small  face of the culture broth, and a blade for cutting strips can be
used. These are generally sterilized   5   plant bodies by rotating, or
oscillating rotationally with sodium hypochloride or ethyl alcohol, etc.,
or reciprocating linearly, the discharge groove be- before use, but the
above sterilization operation is  ing blocked by the blade being stationary
during not necessary when the plants are harvested asep-  culturing. During
cutting the cut cultured strips tically.
pass, as they are being cut, through the discharge For cultivation, a
method in which a liquid  10  groove. In another embodiment the cutting
device culture medium is used and a method in which a    has a discharge
groove formed in the circumferen- solid culture medium is used may be
employed.     tial surface of the bottom of a cylindrical culturing Here
the liquid culture medium may be any culture  tank and a blade is provided
for cutting the plant medium which can be used for the tissue culture of
bodies by reciprocal movement either longitudinally a plant, and examples
of such a culture medium   15  or circumferentially of the cylinder
surface, the may include media prepared by adding a carbon     discharge
groove being blocked with the blade source and plant hormones and, if
necessary, vita-  during culturing and the cultured strips cut during mins
and amino acids, to a Murashige-Skoog me-    cutting passing through the
discharge groove. dium ('62), Rinsmeyer-Skoog medium ('65), and
Figures 3 to 13 show cutting devices which can White medium ('63), etc.
20  be used in the case of both a liquid culture me- As the solid culture
medium, agar is generally  dium and a solid culture medium. used.
Figures 3 and 4 show an embodiment compris- The culturing tank may be
arranged either ver-  ing rotatory blades 25, mounted at constant inter-
tically or horizontally, and when a liquid culture  vals along respective
vertical shafts 24 which are medium is used, it may be either of the type
which   25  provided vertically spaced at constant intervals, is shaken or
the type in which the liquid culture  and which are driven rotationally to
oscillate back medium is agitated by having aeration gas bubbled  and forth
by a motor 23. Pins 26 protrude sideways therethrough.
from a support stand 22 in a comb-like array be- Cutting is effected, when
a liquid culture me-  tween the rotatory blades to separate them both dium
is used, by urging the plant bodies remaining   30  vertically and
horizontally. after draining the liquid culture medium from the     Figure
5 shows an embodiment wherein the culturing tank, after the completion of
culturing,  pins shown in Figures 3 and 4 are replaced with against the
cutting device by a pushing means or  plough plates arranged vertically in
parallel at con- by pushing out the culture broth together with the  stant
intervals. plant bodies by a pushing means, while discharg-  35  Figure 6
shows an embodiment formed like a ing the culture broth. When a solid
culture medium  hair clipper, comprising fixed blades 28 arranged is used,
the solid culture medium  is generally   vertically in parallel at constant
intervals and mov- pushed out together with the plant bodies by a    able
blades 29 which move reciprocally or oscil- pushing means, thereby urging
the plant bodies    latingly between the adjacent fixed blades 28 in
against the cutting device.                  40  sliding contact with the
fixed blades. Figures 1 and 2 show examples of a cutting        Figures 7
and 8 show an embodiment compris- device when a liquid culture medium  is
used,     ing rollers 31 provided at appropriate spacings which device
comprises a disc 3 provided at one   from each other and movable back and
forth. The end of a cylindrical culturing tank located with its  roller 31
having circumferential grooves 34 formed axis horizontal. The disc is
driven by a motor 2 to  45  thereon and rotatory blades 33 are provided on
the be rotated within a vertical plane. An arc-shaped  delivery side
between the rollers and mounted at discharge groove 4 is formed to extend
from near  constant intervals on the rotatory shaft 32 in par- the centre
toward the periphery of the disc 3, and a  allel to the rollers 31, the
blades tips of the rotatory blade is provided with its cutting edge
extending  blades 33 fitting freely within the grooves 34. along the
discharging groove 4. During culturing,  50  With this constitution, the
rotatory blade 33 can cut the device is kept stationary by positioning the
plant bodies without coming into contact with the discharge groove 4 above
the level of the liquid  roller 31. The rotatory blade 33 in the present
culture medium 6 to prevent leakage of a liquid   cutting device can be
replaced with a cutting blade through the groove 4, and during cutting, the
cul-  which moves in the right and left directions in the tured strips cut
are discharged through the arc  55  Figure, namely which advances and
retracts with groove 4 descending into the culture broth.       respect to
the rollers 31, or alternatively a fixed As another embodiment of the
cutting device,   blade with the blade. tips mounted in parallel to the
there can be included, for example, a cutting de-  roller and a movable
blade reciprocating back and 3  
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so as to cut the plant bodies  rod is employed, the pressure on the cutting
de- when they are delivered in a certain quantity from  vice and the size
of the cut strip can be varied by the roller.
changing the pushing force. Figure 9 shows an embodiment wherein rota-
When the cutting device is constituted of cut- tory blades 36 are arranged
in a row between the   5   ting blades arranged radially with the blade
tips rollers 35 with the blade tips of the respective  arranged to diverge
as shown in Figure 13, desir- rotatory blades 36 fitting freely in the
circumferen-  ably the pressing plate is formed with an arcuate or tial
grooves 37 of the rollers 35. Figure 10 shows  part-spherical pressing
surface coinciding with the an embodiment wherein hooks protrude from cir-
shape of the locus of the blade tips, whereby push cumferential surfaces
between the grooves of the   10  cutting can be effected without leaving
cutting rem- rollers 35, so as to rake in the plant bodies by  nants, even
at the peripheral portions. When the hooking. Figure 11 shows an embodiment
wherein    cutting device is movable through. the culture tank
circumferential grooves 40 are formed alternately  or medium, the pushing
means can be omitted. on the opposed rollers 39, and a rotatory blade 41
The cut cultured strips can be provided again protrudes from the groove
bottom of every circum-   15  for culturing after removal from the
culturing tank, ferential groove.                                 but
preferably, are automatically transferred under Figure 12 is an embodiment
wherein the cut-    an aseptic state to a subsequent culturing tank, ting
blades 43 are provided vertically in parallel so  when a plurality of
culturing tanks are connected to as to push out the plant bodies. Figure 13
is an  each other, to effect culturing continuously. In this embodiment
wherein the cutting blades are ar-  20  case, if the respective culturing
tanks are con-. ranged to diverge to position the blade tips on an  nected
under a hermetically sealed state, the  cul- arcuate or part-spherical
locus. In the case of the  turing tanks need not be placed in an aseptic
room. latter cutting device, since the intervals are gradu-  When culturing
has proceeded sufficiently in ally broadened from the blade tip toward the
deliv-  the culturing tank, the plant bodies are pushed out ery side,
clogging of the spaces between the   25  by a pushing means and urged
against a cutting blades with cut plant bodies is substantially elimi-
device, or the cutting device is moved to be urged nated.
against the plant bodies to effect cutting. The cut The cutting devices as
described above are all  strips are discharged successively from the
cultur- fixed within the culturing tank, but these devices  ing tank or
remain as such in the culturing tank. can also be made movable within the
culturing   30   When the cultured plant bodies are utilized as tank.
cultured materials for further growth, compared When a solid culture medium
is employed, the   with the prior art method in which they are once cutting
device is usually provided on the solid   taken from the culturing tank and
separated by culture medium, and only the grown plant bodies   cutting
manually, it is not necessary to take them are cut.
35  from the culturing tank, and they can be cut as is As a pushing means
for pushing out the plant   to obtain cultured cut strips. Therefore, labor
saving bodies, compressed air also can be used, but      can be effected,
as this cumbersome work is elimi- preferably a pushing plate moving within
the cultur-  nated, and a large amount of cultured cut strips [err] tank is
used. The pushing plate is movable in  can be easily obtained. one
direction by its own weight or with the addition   40  Also, when the
culturing tank is placed horizon- of a weight and kept at a predetermined
position  tally, by moving a cutting device on a solid culture by a
stopper, and is allowed to move under its own  medium, the plant bodies can
be cut without hay- weight or by the action of a spring or weight,    ing
unnecessarily to enlarge the culturing tank.. during cutting, by removing
the constraint of the     Further, when the culturing tank is placed hori-
stopper, and further may be moved by the action   45  zontally, by
providing a movable blade or a fixed of an air cylinder by connecting the
pushing plate  blade at an appropriate height, the desired site only to the
air cylinder. Alternatively, as shown in Fig-  of the grown plant bodies
can be cut. ures 1 and 2, a screw rod 10 may be protruded from the pushing
plate 11 and the screw rod 10    Examples may be advanced and retracted by
rotationally  50 driving a nut 9 screwed onto the screw rod 10, by    The
present invention will now be further illus- a motor 8. When the pushing
plate is moved under  trated by, but is by no means limited to, the its own
weight or by an additional weight, the    following Examples. movement is
limited to the vertical direction, but when a spring, an air cylinder, or
the mechanism   55  Example 1 shown in Figures 1 and 2 is used, movement is
possible in either the vertical or the horizontal di-  In Figs. 1 and 2,
the horizontally arranged rection. Moreover, when an air cylinder or a
screw  culturing tank 1 is provided at the upper side 4 
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injecting inlet 13, through which a  into 2 mm thick strips, and the cut
strips were liquid culture medium or strips of cultured materials  placed
in the culturing tank 1 (volume. 80 liters) are charged, and has a filter
case 14 mounted at  shown in Fig. 1 containing 50 liters of aseptic the
lower side thereof, through which an oxygen-  Murashige-Skoog liquid
culture medium  (1962) containing gas is fed into the liquid culture medium
5   having a pH of 5.7 and containing 4% sucrose, to effect bubbling. The
nut 9 is rotatably mounted  0.005 mg/liter of naphthaleneacetic acid, and
0.025 on a plate 15 which closes one end of the culturing  g/liter of
benzyladenine. tank 1, and is driven rotatably through a gear       When
cultivation was carried out in a dark transmission device 16 by a motor 8.
The screw    place at 25 C for 3 months, while blowing 100% rod 10 screwed
into the nut 9 is covered with a   10  oxygen passed through a
germ-removing filter into tubular cover 17 having a protruding end and
the medium at a rate of 5 ml/min. (oxygen move- mounted on the plate 15 so
that it is not contami-  ment capacity coefficient KLa: 5), about 133 small
nated by miscellaneous microorganisms.            bulbs were differentiated
per 1 g of the cultured cut The disc 3 driven rotatably by the motor 2 is
strip. When these small bulbs were cut by the supported axially at the
other end of the culturing   is  blade 5 into 2 mm thick strips, by pushing
out with tank 1, and the space between the disc 3 and the  the pushing
plate, 5400 g of aseptic cut strips were plate 19, which closes the other
end of the cultur-  obtained. When cultivation was conducted by using ing
tank 1 forms a chamber 20. A large culturing  the strips as seed, 130 small
strips per 1 g of the tank, not shown, of another volume is connected to
cultured cut strips were obtained. the discharge outlet 21 at the bottom of
the cham-  20 ber 20.                                           Example 2
The present device is constituted as described above and when the culturing
has sufficiently pro-   In Fig. 3 and Fig. 4, in the rectangular culturing
gressed, a switch (not shown) is turned ON to drive  tank 47 set
horizontally, a cutting device was set the motors 2 and 8, thereby to
rotate the disc 3   25  on one end and a pushing plate 48 provided mov- and
the nut 9, respectively. Accordingly, the screw  ably on the other end. A
lid 49 was mounted rod 10 and the pushing plate 11 are moved at a
openably on the upper side, and a fluorescent lamp constant speed toward
the right in Fig. 1, to push  50 was located inside of the lid 49 for
promoting out the cultured plant bodies and urge them toward  the growth of
plant bodies. Here, 51 is a liquid the disc 3. The plant bodies are cut
into slices by   30  culture medium and 52 is the asparagus cultured in the
rotating blade, and the cut strips pass through  said medium. the arc
groove 4 into the chamber 20 after cutting.   The present device is
constituted as described The cut strips are permitted to fall naturally to
pass  above, and when culturing has proceeded suffi- through the discharge
outlet 21 into another large  ciently, the rotatory blade 25 is rotated by
driving culturing tank in which culturing is repeated there-  35  the motor
23 and the pushing plate 48 is moved to after.
push out the grown asparagus 52. The asparagus According to this Example,
as described       is pushed against the cutting device and the stalk
above, the cultured plants are cut as such without  portions are cut into
pieces by the rotatory blade. being taken out of the culturing tank, to
obtain  The cut strips fall down and are deposited at the cultured cut
strips, which strips are automatically  40  bottom, and the pushing plate
48 advances until transferred aseptically into a larger culturing tank to
coming in contact with the pins 26 and is then be further grown therein,
whereby culturing can be  retracted. The lid 49 is then opened and the
strips repeated. Accordingly, after initiation of the cultur-  taken out.
The cut strips, as in Example 1, may ing, all the culturing operations are
performed auto-  alternatively be passed through a discharge outlet
matically and aseptically, and therefore, the labor  45  into another large
culturing tank, where culturing is involved in the adjustment of materials
and trans-  repeated. planting can be omitted, whereby the problems of
In this Example, the cutting device is fixed and providing labor for the
bulk cultivation are solved,  the pushing plate pushes the plant bodies
against to allow bulk production on an industrial scale.  the cutting
device, but in another Example, the In the following, an experimental
example of  50  pushing plate is omitted and the cutting device is Lilium
longiflorum Thunb., conducted by using the  movable. In this case, the cut
strips are not depos- present device, is shown.
ited in one place near the cutting device but are dispersed throughout the
tank. In this case, plant Experimental Example
bodies grown in a solid culture medium can be 55  particularly suitably
cut. When only plant bodies About 300 virus-free bulbs of Lilium
longiflorum  grown from a solid culture medium are to be cut, if Thunb.
about 5 mm in diameter, and weighing       the cutting device is fixed, a
space for pushing the about 900 g as the living body weight, were cut
solid culture medium is required on the right side 
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cutting device for pushing the solid culture     culturing tanks are
connected successively medium together with the plant bodies by a push-
from a small scale tank to a large scale tank, ing plate, whereby a larger
culturing tank must be      and means (21) are provided whereby the cul-
used. In contrast, if the cutting device is moved      tured strips cut
with the cutting device are through the solid culture medium, the culturing
tank   5  transferred aseptically to each successive cul- need not be made
larger, and most of the culturing     turing tank repeatedly to effect
culturing. tank can be utilized as an effective space for cul- turing.
Revendications In this Example, the whole stalk portion of asparagus is cut
into pieces, but in still another  70  1. Appareil de culture destine a
cultiver des cellu- Example, the blade for cutting the plant bodies is
les, des organes ou des bandes de tissu d'un provided at the bottom  or at
a desired height,         vegdtal, appareil comprenant: whereby only the
root portion or the portion at a         - une cuve de culture (1) destinee
a conte- desired height is cut.                                       nir
un milieu de culture dans lequel les- 15           dits cellules, organes
ou bandes de tissu Claims
doivent Stre cultives, caract~ris6 en ce qu'il comprend en outre: 1. A
culturing apparatus for culturing cells, organs       - un dispositif de
coupe (3, 5) dispose a or tissue strips of a plant, the apparatus com-
l'interieur de ladite cuve de culture (1) et prising:
20            destine a couper les corps vdgdtaux cul- a culturing tank (1)
for containing a culture        tives ; et medium in which said cells,
organs or tissue           - un moyen (8-11) destine a provoquer un strips
are to be cultured; characterised in that         mouvement relatif des
corps vegetaux a it further comprises:
couper et dudit dispositif de coupe. a cutting device (3, 5) disposed
within said  25 culturing tank (1) for cutting cultured plant bod-  2.
Appareil de culture selon la revendication 1, ies; and
dans lequel le moyen provoquant un mouve- means (8-11) for causing relative
motion         ment relatif comprend un moyen d'jection (8- between the
plant bodies to be cut and said         11) qui pousse les corps vegstaux
contre le cutting device.                            30       dispositif de
coupe (3, 5). 2. A culturing apparatus according to claim  1,     3.
Appareil de culture selon la revendication 1, wherein the means for causing
relative move-        dans lequel le moyen de coupe pout se depla- ment
comprises a push-out means (8-11) for          cer a travers la cuve de
culture de fagon a urging the plant bodies against the cutting de-  35
Otre pouss6 contre les corps vdg~taux. vice (3,5). 4. Appareil de culture
sselon la revendication 3, 3. A culturing apparatus according to claim  1,
dans lequel la cuve de culture est dispos6e wherein the cutting means is
movable through        horizontalement, dans lequel on utilise un mi- the
culturing tank so as to be urged against the   40  lieu de culture solide,
et dans lequel le disposi- plant bodies.
tif de coupe est mobile par rapport au milieu de culture solide. 4. A
culturing apparatus according to claim 3, wherein the culturing tank is
horizontally ar-  S. Appareil de culture selon rune quelconque des ranged,
a solid culture medium is used, and   45    revendications prdcedentes,
dans lequel la the cutting device is movable relative to the       cuve de
culture est dispos~e horizontalement, solid culture medium.
et une lame mobile ou une lame fixe est dispo- see a une hauteur souhaitde
de fagon a cou- 5. A culturing apparatus according to any one of        per
les corps v~getaux ayant subi une crois- the preceding claims, wherein the
culturing   so    sance dans un milieu de culture liquide ou un tank is
horizontally arranged and a movable         milieu de culture solids sur un
site voulu. blade or a fixed blade is set at a desired height to cut the
plant bodies grown from a liquid     6. Appareil de culture selon rune
quelconque des culture medium or a solid culture medium at a
revendications pr6cedentes, dans lequel une desired site.
55       pluralit6 de cuves de culture sont racord6es les unes aux autres
d'une petite cuve a une 6. A culturing apparatus according to any one of
grande cuve, et un moyen (21) est prevu par the preceding claims, wherein a
plurality of the    lequel les bandes cultivdes coupees avec le 
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device for pushing the solid culture    culturing tanks are connected
successively medium together with the plant bodies by a push-      from a
small scale tank to a large scale tank, ing plate, whereby a larger
culturing tank must be     and means (21) are provided whereby the cul-
used. In contrast, if the cutting device is moved      tured strips cut
with the cutting device are through the solid culture medium, the culturing
tank   5  transferred aseptically to each successive cul- need not be made
larger, and most of the culturing     turing tank repeatedly to effect
culturing. tank can be utilized as an effective space for cul- turing.
Revendlcations In this Example, the whole stalk portion of asparagus is cut
into pieces, but in still another  to  1. Appareil de culture destin6 a
cultiver des cellu- Example, the blade for cutting the plant bodies is
les, des organes ou des bandes de tissu d'un provided at the bottom  or at
a desired height,        v6gdtal, appareil comprenant: whereby only the
root portion or the portion at a         - une cuve de culture (1) destinee
a conte- desired height is cut.                                      nir un
milieu de culture dans loquel les- 15           dits cellules, organes ou
bandes de tissu Claims
doivent Atre cultiv6s, caract~ris6 en ce qu'il comprend en outre: 1. A
culturing apparatus for culturing cells, organs     - un dispositif de
coupe (3, 5) dispose a or tissue strips of a plant, the apparatus com-
I'intrieur de ladite cuve de culture (1) et prising:
20           destine a couper les corps vegetaux cul- a culturing tank (1)
for containing a culture        tives ; et medium in which said cells,
organs or tissue          - un moyen (8-11) destine a provoquer un strips
are to be cultured; characterised in that        mouvement relatif des
corps vegetaux a it further comprises:
couper et dudit dispositif de coupe. a cutting device (3, 5) disposed
within said  25 culturing tank (1) for cutting cultured plant bod-  2.
Appareil de culture selon la revendication 1, ies; and
dans loquel le moyen provoquant un mouve- means (8-11) for causing relative
motion        ment relatif comprend un moyen d'jection (8- between the
plant bodies to be cut and said        11) qui pousse les corps v6g6taux
contre le cutting device.                            30      dispositif de
coupe (3, 5). 2. A culturing apparatus according to claim 1,     3.
Appareil de culture selon la revendication 1, wherein the means for causing
relative move-       dans lequel le moyen de coupe pout se depla- ment
comprises a push-out means (8-11) for         cer b travers la cuve de
culture de fagon a urging the plant bodies against the cutting de-  35
itre pouss6 contre- les corps v~getaux. vice (3,5). 4. Appareil de culture
sselon la revendication 3, 3. A culturing apparatus according to claim 1,
dans lequel la cuve de culture est disposee wherein the cutting means is
movable through       horizontalement, dans loquel on utilise un mi- * the
culturing tank so as to be urged against the   40  lieu de culture solide,
et dans lequel le disposi- plant bodies.
tif de coupe est mobile par rapport au milieu de culture solide. 4. A
culturing apparatus according to claim 3, wherein the culturing tank is
horizontally ar-  5. Appareil de culture selon Iune quelconque des ranged,
a solid culture medium is used, and   45   revendications prec6dentes, dans
lequel la the cutting device is movable relative to the      cuve de
culture est disposde horizontalement, solid culture medium.
et une lame mobile ou une lame fixe est dispo- s~e a une hauteur souhaitle
de faQon A cou- 5. A culturing apparatus according to any one of       per
les corps v6getaux ayant subi une crois- the preceding claims, wherein the
culturing   5o   sance dans un milieu de culture liquide ou un tank is
horizontally arranged and a movable        milieu de culture solide sur un
site voulu. blade or a fixed blade is set at a desired height to cut the
plant bodies grown from a liquid     6. Appareil de culture selon rune
quelconque des culture medium or a solid culture medium at a
revendications prsc~dentes, dans 1equel une desired site.
65      pluralith de cuves de culture sont racordees les unes aux autres.
d'une petite cuve a une 6. A culturing apparatus according to any one of
grande cuve, et un moyen (21) est prevu par the preceding claims, wherein a
plurality of the   lequel les bandas cultivees coupdes avec le 
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sont transf6rees d'une ma- niere aseptique et d'une manibre r6p~titive dans
chaque cuve de culture successive pour mettre en oeuvre la culture. 5
PatentansprUche 1. Kulturvorrichtung flr die Kultur von Zellen, Or- ganen
oder Gewebestreifen einer Pflanze, wo- bei diese Vorrichtung umfaBt:
10 einen Kulturbehalter (1) zur Aufbewahrung des Kulturmediums, in dem die
Zellen, Organe oder Gewebestreifen kultiviert werden sollen, dadurch
gekennzeichnet, daB sie weiterhin um- faft:
15 eine Trenneinrichtung (3, 5), die im Kulturbe- halter (1) angeordnet
ist, urn die kultivierten Pflanzenkorper zu trennen und eine Einrichtung
(8-11), die eine relative Bewe- gung zwischen den zu trennenden Pflanzen-
20 kdrpern und der Trenneinrichtung bewirkt. 2. Kulturvorrichtung nach
Anspruch 1, worin die Einrichtung, die die relative Bewegung bewirkt, eine
Schubeinrichtung (8-11) umfalt, um die  25 Pflanzenkorper gegen die
Trenneinrichtung (3, 5) zu drlcken. 3. Kulturvorrichtung nach Anspruch 1,
worin die Trenneinrichtung durch den Kulturbehalter be-  3o wegt werden
kann, so daB sie gegen die Pflan- zenk6rper gedrUckt wird. 4.
Kulturvorrichtung nach Anspruch 3, worin der Kulturbeh~lter horizontal
angeordnet ist, ein fe-  35 stes Kulturmedium verwendet wird und die
Trenneinrichtung im Vehailtnis zurn festen Kul- turmedium beweglich ist.
Kulturvorrichtung nach einern der vorstehen-   40 den Anspriche, worin der
Kulturbehflter hori- zontal angeordnot und in der gewUnschten Hohe ein
bewegliches oder ein festes Blatt angeordnet ist, um die Pflanzenk6rper an
der gewOnschten Stelle zu trennen, die aus dern  45 fl~ssigen oder dem
festen Kulturmedium ge- wachsen sind. 6. Kulturvorrichtung nach einem der
vorstehen- den AnsprUche, worin eine Vielzahl von Kultur-  60 beh~ltern bei
einem kelenen Behalter begin- nend bis zu einern grolen Behalter aufeinan-
derfolgend miteinander verbunden sind und eine Einrichtung (21) vorgesehen
ist, wodurch die mit der Trenneinrichtung abgetrennten kul-  6s tivierten
Streifen aseptisch zu jedem nachfol- genden KulturbehSlter gebracht werden,
um wieder eine Kultivierung durchzufUhren. 7    


