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SONRIBUTIONS 0 T"“ ::Yslbﬂb-uuu“Lvhb AXALYSIS OF 555
HECH;!}:ISH * TURGCR I ..JSS:PE X ’.IJAHTS

(Foilowing is the translation of an zriicie by Hans Pieifer

 (Brenmenj, rublished in the Geraan la nfuas teriodical Protoxlasnz,
Vol. 2, 1927, pages 206-07, 222-2L, 233-3%., Translation ter-
forced by Constance L. Lust.)

Pages 2056-207

Statezent of the Problem: ¥e huve to include the morrhnological anda
thysical chemical character of the differentiazting abscission ulaéues in the
abscission processes which leads to the seraration of plant-orzans: > “The
cechanisn of turgor rressure mzy be intimately involved in the abscission
rhenomena, , Wiesner described turgor rressure ilong with Benecle (3.?-“565),
for it was Ea;gely unknown rreviously. This irequent bccurrance is derendent
on energy. -This condition, the above-merrtionrd author nientioned only barely,
Perhaps the rhenomenon of blossom-release is so simrle that the .rocess is
Jjust not extensively discussed in the current Ziterature. for $his reason
it is hoped that this discussion will lead to other fruitful investigations,
I showed that according to our yresent knowledse the process extends far te-
vond that described by Benecke, Aptrroaching the problem from the 29lleidal
yroint of view a hyrothesis of the rrocess may be forthcoming. Deszite the
fact that many details are s%ill lacking, I believe the results should be

tblished.

Concevts and General Hethodology: The energy needed for sevaration of
tissue-elements arises from the turgor recaarism through the turgor pressure.-
This gressure may be high or lcw, The rhysical-chemical asyects of the con-
certs "turgor-elevation" and "turgor-decrease", as well as the phenomenon of

retention of relatively large cuantities of water by certain tissues, has not
Because of the linited space

bedn adequalely investigated for plants,
dValeble this aspect shall not be dealt with in any detail. The most im-

rtant authors in this area will be listed: I.4.Janse (Ber. Deutsch, Bot.

Ges. 1886, 4, 277), 0.Penzig (Atti Soc., ligust. sc. nav. et gergr. 1895, 6,

"18), J. Furlani (Osterr. bot, Zeitschr. 1906, 56, 400), O,Richter (54, 55),
7z

3r,Kubart (Sitz-Ber. Wiener Akad, Wiss., math.-nat. K1., Abt.I, 1906,
.Loewi (ibid. 1907, 116, 985), H. Fitting (Pringsheims Jahrb, 1911,

Ve

115, 1498) B
49, 245), F,C,v,Faber (Ann, jard. bot, Buitenzorg 1912, Ser, II, 11, 258),
E, Hannig (Zeitschr. f. Bot. 1913, §, #17), F, W, Neger and J. Fuchs (Pringsheims

Jahrb, 1%15, 55, 609), H, Zimmermann (Zeitschr, £, PflanzenKrankh, 1915, 26,
280, E, Kuster (Ber. Deutsch, Bot. Ges, 1916, 3%, 187) u.v.a, and others.,

As far as work with algae is concerned the work of “Beneckes (3, a.4,0.) oust be
considered of prime impertance. However, the mechanism itself could hardly
have been critically studied at that time. 'Even the question concerning the
phenomenon of water accumulation was barely touched (mentioned). In the
zoological field an answer to this water retention rhenomenon has heen sought

more intensly. M. H. Fischer was a most thorough investigator in this field
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{i5, 7. 14Y7), Since the comxlisating Jzciors oF blood vessels zné the
lycrhatic system &re absent iz rlanss {(vut are foand ia zoolo ic:l forxe
i1t “as hored that a relatively simile schema for the eleva

vation of :u,gor

rressure would be found. ’

Pages 222-223., <JConclusions Irosam ir2 Aethods

1) With a certain concentrition of tze narcotics cploralngyérit
ethylether, or chlorcform a defizite siezding-tr of the abscisszion reaction
occurs in the male blossoms of Vazllisneria stir

ilf.l8.

e not adeguzte to cause serarztion.

2) The effects of the narcotic alone ar toc
ent coes cause some of tae effects
&f

dowever, a temporary influence os the rezy

mentioned. This is assuming that enoush rez
the reactioa,

-

eri was provided to stimuiale

3) Z=ven though low concentraiions of the nurcotic cause a x“ster aSscission
of blossoms, a higher concentraiion czuzes a d=finite inhibitlon in the re-
action, This may be seen for l& duys ard Zenger (until termination of the
experiment). The cells finally die,

L) The effect of the narcctiic on bLicssor. hscissi
dexendent on the test solution, Il 1is invrresting that the
obtained oetween TH 3.7 and 4.E&(isoelectric youint of most ce
In strongly acidic nedia and strongly vasic DOLdblonS' and to a lesser degree
in veakly-aciGic media, inhibitory effccts aprear that do not necessarily
lead to necrosis and death trocesses,
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5) Besides narcotics no ctner rerseavility inhibitors and turgor-rressure
elevating factors have been recognized, which give similarly good results.
from this is was concluded that other factors influence the conrbired vegetative
and develormental rrocesses of cells more ithan the effects of narcotics. The

sisnple mechanism of turgor iressure elevations is largely rearrarged by these
effects,

B. Conclusions about the physical-chemical conditions of
cells,

the abscission

6) 1t may be assumed the the seraration yrocess of the male blossoms of
Vallisnerie sriralis is initiated by means of an increase in the turger
of the abscission cells, This change in yress.r
increase of the osmotic pressure of the water

Tressure
e is derendent on a measurasble
vhase of  the rrovorlasm,.

7) A permeability decrease is associated with the increase in osmotic
yressure and increased affinity for the solution, The change in rermesbility
is a basic factor to be considered.

8) The variation of the dynamic equilibrium is associated primarily
with the absclission cells, Other, neighboring, tissue complexes remauin
astonishingly unaffected,
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_vne increasing concentration of osmotic sudstanc

¢) The zbscission cells zlready 2:...0i% wn altered *bys*-a‘-cne—‘cal
crure pefore seraration, This was iz-Il:zed the zccusula.ion of building
terials in this area. %The cai.dolisa ol these mzierials iresu=a bl, tazes
a2ce in the rhysical-chemical-aitcred Lbscisslon~cells, The
zerobic metadoliss may be abze to alier the éynumic equilibr
ssues.

e

er §% ted Y v 4
e -q [N

10, Haxizmun turgor tressure of the abscission cells is the roint ai which
ces causing increused turzor

rressure is strorger than osmotic rressvre of t{he internal contents of sexaration

ceils. The maximum turgor pressure is, of course, reached prior 10 atscission.

Pages 233-234
Surmary of the two methcds and the worxing-hyrothesis of ircreased
turgor yressure

In summary of the discussicns and investi_aztions of the second mzin ,
craerter the following topics are mertioned {s‘e also the conciusion of the
first main chapter p. 222)!

iIf the mechanism of turgor in reference to abscission in plancs 35 de-
fined in terms uf the energy decrendent turgzor iressure, actually two dif-
ferent ubscission mechanisms with different origins and varying rrocessas of
seraration are considered, 4 cormon feature for both is that of 2 strong
tendency for the abscission cells t0 "round 07", Another mechanisa (Benecke)
is concerned with jurgor pressure drop (also zilied derression mechanisam).
snother mechanism involves increased turgor rrossure (asren51on mechanism).
Benecke investigated the deiression mecharnise very thoroughly, however not
adeguately in terms of the current situation, ievertheless, present re-
search on the derression mechanism still draw neavily on ais basic findirgs
as well as his techniques, and generally serves as a basis for current work,

The apparently much more widely accerted ascension mechanism iexsert in
most turgor-yressure-difference caused avscission of higher plants) was
investigated in the abscission tissues of Vallisrneria syiralis L. during
seraration of the male blossom. (.ccording to other erhydrogemous plants
the ascension mechanism is also imyortant in Helodea ilowensis YWylie wnd
Lagarosirphon muscoides Harv., Many other varia.ies must still be investizated
more thoroughly to definitely establish which is in effect.) The following
mechanism of seraration has evolved us a working hypothesis, After a definite
period of inactivity (cytoplasmic irritation; other factors in metabolism)
the metabolism of the cell is somehow disturbed. This in turn is exgressed
as an alteration in the normal ionic equilibrium as well as the usual KET/OH
ratio of the cells. The change of the normal ionic equilibrium in the abscission
cells leads to a situation which is no longer rezulated. The adverse regu-
lations of the ionic conditions result in a rermeability decrease and certzin
swelling yrocesses, occasionally even a regulur retention of osmotic substances,
This results in a situavion where the increasing concentration due to the
swelling is simultaneously overcome by the concentration of hydrolysis products,
“"Rounding off" of the still-living rrotonlasts of the abscission cells
follows and this leuads to separation of cells,
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