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ALCCLOLION JOLLR T 1LPLUZICE OF LTIXLLIE AW SOMVLCTION wuTid
T LISTILBUTLION OF PHYTQIOR:IUNLS OF Tl 5i0S8 GROUP

[ Following 1s the translation of an article by Yue V.
sauiting, Institute of Plant Physioloyy imeni &, ne Time
irayeva, o4 USIR, ioscow, publishied in the lkussian-lan-
BUs g gcrlodical Sotanicheskly Zhurnal (potanical Journal)
Vol 31, o 2, 1646, pages 11-16. 1t was submitted on

7 Jan 1946 0_7

suscission, whother connected with the natural rnythn in
tihe devclomwnt ol plants or caused by the disruption ol uormal
conditions of vegetation, is a complox phy3¢ological aroblem.

in the majority of plants in the basal part of theo folinte
vetiole there is a small trunsitlonal srea, tho tlsruc of which
is vexry reduced; only tue trachial olemonts lisere usaully turn
cuv tn Lo lignified, and the cells ol parcenchyma ars gtrongly re-
auced and are characterized by e thickor cytoplasm, Ohortly
before absclssion as a rosult of the division of cells of poven~
chyna in tils ures a secondary meristcn 18 formed, tho sov-called
ceparatlion layer, intersecting the entlre petiole in a tiansverso
directicn. Alter this tue cells of the separation layur are
rounded and on the strongth of dissolving ol the middle bladcs
arc scparated from each other, so that the leaf continues to be
held uwack only by dead f{ibro-vascular bundles which [inally are
cplit and the leaf falls., in sligplor and less irequent cases
tiiec formation of the separation layor takes place without cell
division and amounts only to the ceparation of the latter by
means of the dicsolving of the middle blades us this takes place
in icer and Pyrus (Ime and wak Laniels /27). Thus the most
tysical formatlion of a separation layor is composed of the {ollow=-
ing two phases: the phase ol enbryonic division and the phasc of
smtual separation of the cells.

in spite of the fact that a long scries of ;qve°t1§ation° nﬂu
dcalt with the study of abscission, the physiological "mechenisia"
of the phenomsnon still remains a long way from being cxplainod.

l'

in our vaper, publ;sned in 1939 (Rakitin and Yarkovaya /57),
we wcde €n attempt to study this phenomenon irn tie light of its
connection with bios, which is an activator of cell division,
This Lioactive factor was {lrst discovered in yeast in 1901, by
Professor ldo and his pupil Vilag at Luvenslily Jniversity.
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‘Bonnor /I37, and flinally by the work of
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‘The capacity of blos to activate cell diviclion is one of its
most ctudied properties. This proserty, initlally discovercd
omp microorunicms, was subseauently notoed in cells of higher
plants. (iholocayy /77, White /14/). In this rospoct there 1s
particulir iuntorest in the papers by Gauthoret 27 and hite

/14, 15/. 2y cultivating (under asoptic conditions) fraguents

of the sccondary cAambium of willow on nutrient wodiuwu, Gautlhoret
dotrctod that the intcnsity of cell division of the merlistem is
foun. in a spocil'e dogondence on the composition ol tho nutriont
substrutc. in the case of adding vitamln 34, waich is one of the
main compononts of bios, to the substrate thie intonsity of coll
divicion was noticeebly increased. {Analogous resulits werc ob-
taince in the oxperlucnts by Waite with cambium Irom the sicm
apicu of tobacco undor conditlons where a blos=-rich yoast oxtract

-was added to the substratoe.

Tho conncctlon between thc meristematic activity of the tissues
0. higher plants and the content ol group b rhysenormones in them
is also testified to by date [from Dagys @. 9, 117, Thimann and
arkovaya /72, 70/

r

Figufe le bprbut of culiivated lcmen, N

in traqiﬁg tho distribution ol bLaous Ju the leaves nnd ntens
of Pucraria (ruoraria Tuunterglana) and grapys (Jatirs viniler:),
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calie as¢ cibed 4rca investigations

i “veo under tlho influsncoe ol cthy-
lono in ¢oanueting wivi % o Giatribution ={ suustancos from the
Llou prouse 026 Ttuur 08 Sliz _osblem wis earrica out on potted
pPlants of lumon, gropesrait, “od wild lemen (foncirus trifoliata)}
in all ¢nr o *Ra S»agodu.. 0T o-Lll g up tho sxperdmonts was tho
sams,
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Figure 2. Sout ol grapeliruit,

Twe nimilar sprcuts (without removing thom from tho plant)
worc inclosed in diifernnt chombers (Bunscn flasiss wilh & volume
of § liters). The acceccary Lcrmetic conaltions woic achievod
ia the Jollowing mauncr. Thoe sprouts which were pluacod ia tho
flaslzs werc lfasteoncsd in the [laslic on cork cton, . crs and wuro
isolated lJrom the outside atumocphere by plastecine. Cnu of the
chaumbers cerved as a contrel, and to the sceond we aadod (througia
a laternl tuvce) ethyleno in a concontration of 1:5,000. Tic
aguratica of c¢ach of the testz performed wns 72 nouwrc. The tosts
wore carricd ous under hothouse conditicns (2t night - drrinocs,
i the Gy - scattered light) at 20-259C, Tihe overall _icture
ol chungos ovvscrved turned out to be tho same in nll cases.

in 24 hours tho loaves of tiae test sprouts becunoe notlceably
2allia, in anothcr 24 hourc sigus of yellow ccluring agpeared in
tiem, and finally alter aunother 12-24 hours tiioy begun to fall oll,
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{r \\/’F\i{&7 ' 1t was characteristic that at Iirst only
;’ RO the lcal blades fell off, and the leal
‘ r:>\ﬁ;§';y : stallts remalned In place and Lell olf
‘ Q§§§/¢ﬁ only aftcr 2-3 days. 48 regards the
SR leavcs which were found on the siaoots
,5§§;' K?);’_ whaech served as the control, during the
ey 1 time of the *ssts thoy did not display
A7 any visiblo changocs,
QN
\Ezéé i ' The noted scausnce of falling off
: §§5: /EZL~\ of parts of tias leaves unuar the influ-
CS&}Q’/TQs:“ ence ol etnylens indicates that the sepa-
ﬁ/l;ﬁV’Q\~.- ration layer a, which is formed at the
Ct @\ AN UQ main leaf blade, is formed noticeably
N more ragidly than separation layer L
L b . which develops at the wain stalik (iigures
-g 1, 2, 3). oased on our observations the
: 2ame ordaer of formation ol separatioan
layers and the falling ofi of leafl vlades
and stalks csn bo observed in the investi-
Figure 2. Sprout of gated plants also during natural abscission,
wlld lemon,
in tho tosts for calculating the distributicn of blos we used
E the yeast method described by Verner and Kling /I7.

The samplos of nnterial necessary for the preparation of blos
extracts were taken in 48 hours from the woumont of charging the
chamber with cthyleno. The amount of material in each sample was
0.5 g (dry weight). The samples taken worec cut into small lrag-
ments and after 25 ml of water was added to the.r they were sube
Jected to 3 minutes ol boiling. By means of decantatlion the
oxtracts were poured inio measuring Jlasks and water was added
up to a voluwe of 50 ml. Into mrlenmeyer flasks containing 28 ml
daoh of Gayduk medium. we added equal volumes of a suspension of
bios depleted yeast (Saccharomyces cerevisiae) and equal volwies
(2 ml) of vios extract. The subsoquent cultivation of the yeaste
was carrled out at 25°C, Calculation of the growth of yeast was
done in 48 hours from the time of inoculatlon. ifor calculating
the yeast cells wo used a Hellige counting chamber.

Judping by the results of the calcula.lon the nature of tho
distribution of bilos in all the investigated plants turned out to
be monotypical, Table 1 1s presented as an examplo of tho rogu=-
larlty revoaled,

The results ol tho tost show that the content ol Lios incroeasos
in all the parts of plants treatod with ogthylene ; based on con-
centration of blos {irst place belongs to the leaf Llades, in sccond
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Table 1

Distrlibution ol wlos in tho grs.olruil plant

@ @i SRS Lvie crontieanta neraid (83 10 nose

. CuoTuL boiuie SRl guat sarepn daclhige
Hasnuenovamie npoGia Bph coneiiiue N L w ouyaspe sellige
K |
@ KOdii0an l g ac
.. . | ! .
JLicrosag maaenimika ., ., . . . . € | SAG
Ou-mc-n. OTLEARIOMEro ¢iost 1, . ¢ 525 ' 2162
MEPCMIOR &+ . o 4 . W . .. il ’ 1500
Odaacrs o-r..camo.ucro c:no'l b 4 882 ' MV
'opacrcan..........}’ 553 , §25
: i

Key: (a) Namec ol camplo; (b) Averabe number of yeast cells (out
of 10 caleulati.nz) in a field oi vision of a ucllige counting
chamber with objcetive illo 14 and & dellige cyoenlecoe; (¢) Control;
(d) staylone; (e) Leaf blade; {(I) irea ol separation layer &;

(g) Stalk; (h) area of -eoarat;on layer b; (i) o2k of °tuIK

In examining thesc date iv is not daifficult to be convinced
that tho reason for tnis catablisined distribution of blos is the
circunistance that, developing in thie roeatest guantity in tho
leaf blades, it then rcachos the stall: and ovoc in it in theo
directlion of the stem. In connuctlion witih such an outflow pate
tevn lor blos 1t is also possible to explalin why the .conration
layer g is formed sorewhat earlicr than ,aoarat*on 1”yor L, and
why at {irst the leaf blades fall off and onlj tien tho leaf
stulks. This apparently takes pnlace vecause in the area of
separation layer 2 the conceatration of blos walch is necessary
for ;he onsst of cell division is reached somewhat earller tnan

in the area of separation layer b.

it was doemonstrated in the cxporiments by Sulzuoruliov, Kling,
and Xlyachlzo /&/ that in plant cells bios is fouand in two states:
in solution and in a state of being bound with protein; during
autolysis of plant metorial the bound blos passes into the solu=-
tion. The conclusions of Sukhorukov and his associates found
confirmation in tho investig:tions by Lagys /9, 10/. Those data
made it possible to expoct that in loaves which are falling off
the incroase in the amount of free blos is the result of autolytic
orocesses. For the purpose of establishing the foasibility of

5
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such a route in the accuwuulaticn of free vlos direot cxperimcnts
on autolysis were undortalen, &g test material the learl blades
of grapofruit and lcmon wero used. '

Por the dilferent veriants for the duration of autolysis (in
each tost there wero 4 variants: 24, 48, 96, and 192 hours) wo
took 2 gram saiples of material. The samo value of woighed por-
tion wns zolected fnr Gotermining the initial content ol bLios.
The autolyjtic mixtura was iade up of 2 g of ground »lant matorial,
25 il of water, and. 2 ml ol toluene., dJ4utolysis was carried out
at 25%. Upon completion of the aungropriato poriods of autolysis
the nixtures weroe boilcd for the surpose of inactivating the
enzymcs and removing the toluene. After this the autolysatoes
woro subjectod to autoclaving and then vresewved in a sterilo
form up to the momont their activity was calculatad. Tho same
welygied batches (ground and mixed with water) wiich served for
tho calculation of free bics in the initial materlal woro sub-
Jected to boiling end storilization alreudy in tie bLeginning ol
the testse ‘‘hon sctting up the tests for the calculation ol
activity of blos in sterile cxtracts, tho lattor wore brought up
to 50 ml with water and then l[iltored. Subsequently the lctiod
lor caloulation of blos was tiic scmo as was desoribud above.
based on the nature of the resulting dzta all tie cxporiisents
conductcd turned out to be completely analoygous. Tho course of
accuwnuletion of free bios in tho process of autolysls can bo
illustrated by Tatle 2, in which the results of one of the tests
with grapefruit are presented.

Tebla 2

Release of bios during autolysls of tho leaf blades of grapofruit

. CPQR!ICC wcao JlbO'uK}KCI.I-(I RACTOXH
Hastenovanne npoGi 1. (13 lOJlOﬂC'lL‘Tm;) B L0%¢ 3peing
| eucTuod Kawepu Hellige npi o610k~
; Tase N 14 w4 oxyanpe Heilize

3
) c’ . {
dexonuw® matepuas O . L . L L. . . : 0
Mevoxd M waea (M2 ... ... .. : \‘
SuToau3 48 vacow e e e e e ‘ . ‘:S‘j
larozid 06 wacon . M. . .. .. ... i 230
Setosis 12 vwaca 4y L L L L L L L. L. ! 7.';0

Key: MName of sample; (b) iverage nusber of yonst cells (cul or 10
calculations) in e r'ield of vision of a iollije counting chamber
witsh objective Mo 14 and a Hdellige cyeploco; ?c) initial material;
(d) sutolysis 24 .ours; (e) Autolysis 48 hours; (L) «utolysis 96
hours; (g) Autolysis 192 nours.

6.



-

1%t [oll¢irs Liem Table 2 that the liberation of bLios is found
in a c£olid bond with the procosses of autolytic decay; the rore
orolonged thc auiolysis the greater the amount of bound bios
viiich i3 converted into & free state, 1f these data are compared
with Lillc well-lmown fact that processca of sutolytio decay are
teking olace in the leaves wuich aro falling off, then it will.

Lo ulonr that curichiaent ol the lattor with bios is the result

ol lu»Clys‘uo fT— g T .
f . - [V - RS 8

Zhas, ‘it cuan be considercd that during the falling off of
lcavecs under the influcnce of ethylene the same changes are taking
place as ii the case of Iall abscission. din both cases tho
;all*rb oft of leaves is preceded by a ,trengtxeninb ol procecsecs
ol decay and the accuwulation of free blos. bios flows from the
lcaf bludes into the leaf stallks and apparently causes cell divi-
gion in them, The separation layers devclop from these divisions.y
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