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. Bste IRTRODUCTION

Various cells, tissues end orgens which together
constitute & milticellular plant, do not exist independently
of cne another but rather their activities are interrélatcdg
Usually each shoot aéax in plants somehow influences the
developzent and positioning of lateral structures d«rﬁod
- from the sawe or differsnt apices, Specially in herbacecus
plants the lack of branching is ususlly attributed to an
. inhibition of Axﬂlary bud outgrowth by the apical bud of the
Baln stem. Thip phenomenon is called the apical dominance,
Semetines, this dominance of the apilcal region over the lateral
buds is tersed as the correlative inhibition (Hillman, 1584),. .
This phenomenon is alvays found with varying degres in all
secd plants and cbviously is of profound significance as it
deternines the growth form of a plant, '

 The plants particularly from temperate and arid
reéiana. show one more type of bud growth inhibition called
the bud dormancy. This ,m be defined as cnﬁt&m of
observable growth of a bud (Berrie, 1584), It is generslly
accepted that the privary factor for induscing the bhud dormancy
is daylength (Downs and Bortixwick. 1556) o Hmév;r, other
factors such as nutrition, temperature, water status stc can
alao influence bud dormancy (Ferry, 1571)s The rdie of plant
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srowth substances, particularly that of ghscisic acid in
maintaining and stimulating the bud dorasancy is well known
(Hillman, 1984), Thus the axillary buds inhibited by the
apicﬁ neristen are diatinctly different from the dorsant
- £ "Tbuds (Berrie, 1984).

A

It goss without saying that hormones sre the principal
factors involved in most of the developmental processes in
Plantss It iz now well documented that in novst of the cases
eventhough horsones possibly cariiot be detersining the way in
which a cell or tissue responds but their role is likely to be
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that of inducing certain responsess The nsture of thess responses

T are prouatly, deteramined by factors intrinsic to the cell
(vareing, 15713 Hall, 1576). Various mschaniass have been
hypothesized to explain the dormancy and reactivation of
growth of doroant epiphyllous buds of Bryophyllym sppe (Losb,
1517, Helde, 1965} Henson and Wareing, 1577). At this stage,
it would be Acperative to go in detail on the present status
0f the phenomanon of correlative inhibition,

3+1A¢ Various theories tn the factors responaible for
correlative inhibitiont

Several theories huve besn put forward, from tise to
time, to explain the factors responsible for the correlative
inhibition =

1) HKutritive theory: ZIarlier investigators (Gosbel, 15003
Loeb, 15153 1918; Dostal, 1926) interpreted corvelative



2)

3)

4

3)

phenozencn in terme of cozpetition for mutrients between
the zain shoot apex and lateral bud meristems,
Direct theory of auxin inhibition: Thimann and Skoog
(1933, 1934) in their claseic and pioneer studies foimd
that the auxin fram‘tho shoot apices of Vicia faoby can be
detected in the agar blocks and that the auxin is produced
by inhibited buds or older leaves. Further excgenous IAh
could xnhibtt the bud outgrowth in dacapuitatad plantss .
Fros these studies st:nos and Thimann {1534), suggested
that the auxin synthesized in the shoot apex reaches the
latzral buds and inhibits the lcocalised production of IAA
necessary for bud outgrowths , ‘ ‘
Indirect theory of auxin inhibitions uWith the help of
& series of experiments Snow (1940) concluded that as a
result of auxin action an inhibitor is forsed which moves
into latoral buds and inhibits their growthe
Nutritional  diversion theorys - According to this theory,
auxin creates a flow of growvth factors towards the point
of auxin production « the apex, Thus the lateral buds are
starved in a manner similar %o nutritive theory (went,
1938, 1939), .
Vascular comnnection theoryt Based upon the theories of
direct and nutrition diversion, Cverbeek (1958) suggested
that auxin or auxin induced inhibitor prevents the entry
of growth factors into the latersl buds through thelr
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" suppressive stfect on the establishment of vazcular comnects
ion between bud and the stem,

'6) Hormene balance theorys With the identificaticns of
gibberelling, ‘cytokﬁmna. sthylene and abacisic acld as
endogenous plant growth substances and their effects an
;enurnl. growth\ led to the conclusion that the balance of
hormones controls the inhibiticn and stimulation of bud
development (Saunders, 1578y Hillman, 1584)s

5¢18. Validity of different theoriess

A grovth gtimiation of lateral (axillary) inhibited buds
of stem can be accomplished by either decapitation of the shoot
apex or cytokinin application to the imhibitad buds or increased
nutrient availebility (Hillman, 1964). According to Overdeek
(1955) v the apicel dominance is due to the insufficient vascular
connections betwsen the lateral buds and the stems However, as
noted by Cutter (1572) from the work of Sorokin and Thimsnn
{1964) , 1t 15 evidont that the lateral bud growth can be
neasurad many hours before the increasasd vagcular ¢ennections
becore prominant, \Prob:bly; the 'msreased c&nec%iana serve
only to maintain an accelerated growth rate rather than acting
as a8 control for the cnset of bud growth (iubinstein and Sagao,
1976)« In support of the nutritive thaery,' there are cany |
reports indicating the nitrogen (MsIntyre, 15713 197.3; McIlatyre -
and Laracur, 1975)s phosphorus (Melntyre, 1968; Thiuann gt gles
1571) and potassium (Wakhloo, 1970), as limiting factors in the
_growth of iohibited buds on intact plants, On the other hand,
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total nitrogen, phosphorous and potassium content per unit
dry weight is found to be higher in the inhibited buds than the
bude released by decapitation (Phillips,1968)

A role for Mrmef:a) seens more Likely for the correlative
inhibition - a phenonmenon Mvolving copeunication betwen twe
diiferent portions viz ap:.cal meristen and axillary merictems
{Hubinstein and Nagao, 1976)« since the early work of Thimann
and Skoog (5933) auxin have been isplicated as m mmb:ttax"y
factor in the apical dominance, spplication of auxin has been
found to inhibit the latorsl bud outgrowth in ILradescantia
{Naylor, 1958), Soybean (4li end Fletcher, 1970) and Chageolup
(Jackson and Field, 1972) likely to be through the preventicn
of DNA syntheasis and cell diviaion (Nagl, 1972). ‘d

Interestinsly, thers are upm'ts dﬁmnstratmg that
decapitation and subsequent auxin trestment to the decapitated
reglon could direct the transport of 7°p to the site of hormene -
application ( Booth gt al.,1962; Davies and Wareing,1965; _
Husain and Linck, 19665 Seth and wareing 1967). If nutrients
are indead contyolling the growth of lateral buds, then the
diversion of these substances to the apex through auxin ray be
related o the mechanism of indirect effect of auxin on bud
Erowthe Undelr nstursl conditions, presumably, the apic-l
poricton mast be acting in s similar samner as that ol appued
auxin (Rubinstein and Nagno,1576).



At the same time, the direct theory of euxin section on
apical dominance implies that auxin must be near or in the /
lateral bud to exert its inhibitory effects. Hillman ﬁ 1. (1977)
demonstrated that in Phageclusg IAs levels of lateral buds
rise following the removal of ghoot apex. In supéa:t of this
theory, auxin which is mainly produced by the apex (Scott and
Brigge, 3960) has been shown to travel down the plant part »
the lateral buds (Morris and Kedir,1972; Morris gt al.,1973 -
Goldsmith et ale.,157h)e Furthey; the basipetsl polaxity of
correlative inhibition is in accord with the known transport
charactepistics of radicactivity from labelled exogenous Iaa in
shoots (Nonhebel,15682)s This vag furtheyr cérraborated using
inhibitors of IAA transport in various systeuns (Beyer,1972g
Brown g% sles1572; white and Hillman 1972)4 These results
chearly appear to be firm evidence in favour of a central role .
for IaA in the correlative inhibition phenomenore

¥ature leaves of various species of Kalanchog have long
been used 0 demenstrate vezétatﬂe regroduction oceurring
through buds located on the either margins (Karpoff,1462),
However, these buds resain dormant for long periods of ‘d.mg.
due to still obscure reasons,

in agost of the speclea of Zolanchoe the dormant state of
bude is Lound to be broken when the leaves are detached from
the parent plant (ﬁesgnﬁe,ﬁs‘a). The invelvement of photoperiecdic
- induction for bud development has been studied extensively (Gotz,
19533 Meyer, 19533 Kroner,1555). In coniext with this event,
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vorkers have demonsirated that terminal and axillagy buds
inhibited the epiphyllous bud cutgrowth (Loeb,1915; 1917).
Heide (1965) has also found similar results and indicated the
fole of auxin :Ln the prosess of eplphyllous ’sué gmwih ag also
concluded by Vardar and scarer i??ﬁ?); Houever, Dogtel and
#askova (1549) found the inhibitory effect of IAA 1o be rather
weak, which led Dore {1965) to cmasider auxin as an unlikely
factor in the gontrol of bud outgrouthe

Based upon all these ressoning following sets of
sxperiments were undertaken to reveal the Inctor(as) responsible
for bud dormancy and their subsequent reactivation of the growth.

%,2  MATERIALS .AMD METHODS

A homogenous stock ol Kelanghos zortagei, Raywond Hamet
and Perrier, rlants was generated by ;:xedﬁcing large nunber of
plante, asexuclly from a eingle plant growing in the Botanical
Garden of the Maharaja Sayajireo University, Barodae

The leaves were excised just before the experiment,
usually in the morning time. Such iaalaﬁd leavas were washed
thoroughly Lirst with tap water and followed by a rinse with
double glass distilled water (dist water)e These detached and
vwashed leaves or parta thereof were used for all invastigaticns
as inocula. ALl test solutions fncluding dist water were
adjusted 10 pH S8 4 0ot with 049 N NaCH or HCL and sterilizeds
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The cultureswere incubated in the cul turesroon at 25 & 1' *c -
temperature and 116 hr photoperiod (10.6 %'sm“z). Eveyy 24 hy
interval leaves were observed for visual appearance of huds
from the notches and percent bud ocutgrowth per leaf was
calculated, ALl the expirimnts waere rapeatod more than four
tires with each treatment triplicated due to the simplicity and
rapidity of experimental systen, ‘

. * ¢
3ecie Preliminary studies on the epiphyllous bud ocutgrowths

The leaves, thoroughly washed, wers kept for bud osutgrowth
with their petiole dipped in dist water Kept in an Erienmeyer
flaek (50 dl capacity)e

5+2Be Lifect of leal age and plant age on bud cutgrowths

3e2Bs1 Leal age - Leaves from ist to 5th nodes were used for
this expepivent, '

(4

 De2Beds Flant age « Two different age groups of plants wede used,
" Be Vegetatively growing plants (6«3 month old )
| (Fige 3412} |
be Plants reproductive phase (12 menth old)
| (Figs 3a1b)s '
The leaves (from 1st to 6th node) were excised Srom the
plants and kept in cultures as mentitned sarlier,

3e2Ce  Studies with intact plants (or attached leavéa) :
JeCel Efifect of the aéi.cnl and exillary zeristems on the
" spiphyllous bué growth
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To study the effect of plant apex and Lateral buds
(axillary) on the epiphyllous bud growth in tho att;ached leaves,
the following experimants ware undertakens

a, Hemoval of pilant BpEX, \

bs Elimination of axillary bud of the experimental leaf.
Ag & contral, the axillery bud of the eppozs:l.te leaf
kept intact,

Ce Discontinuity in the vasculature or lamina of *ﬁhev
experimental leef,

de Removal of the young developing leaves (1=3 nodez) along |
with the apicel meristem,

in order to localize éhe factor responsible for the
inhibition of epiphyllous bud growth, either the apical or
axillary meristem was surgically removed and observed for the
groath of epiphyllous budss In another set of experiment a cut
in the vasalar. gystem of midrib or in the meéophyll regfon of -
lamina were made and their subsequent effect on the growth of
eisiphyllcus bud was snanitorqﬁ.\ '

3,2C,2 Role of plant growth regulators «

Cytokinins aad ethylene are found to be involved in the
procesa of reactivation of dormant buds (Lee &t al..‘i SThy

SR A

Rubinstein and Hageo, 19764 auag and 3yrne, 1978y~ .

T e
FT v et e o

L7 “Heang and Rﬂlman.wa‘&s). With this backgraund in ning,

we attempted %0 ascertain the roie of these two plent growbh
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regulators in the reasotivation of dormant epiphylleus bud
growth in &Qmﬁ BAP was applied to the leaf by immersing
the leaf tip in lts solution. Ethylene was applied in form of
‘.ethrél sprﬁy.'

In both the treatments controlas were treated with water,

HelDe Effect of soil contact of leaf on the epiphyllous bud
outgrowth:

In natural conditicn, the epiphyllous buds of K.mortsged
begin te grow only when the subtending leaf accidently touches
the ground. In order to understand the involvement of thigmoe
tropism in bréaking the dormancy of epiphylious buds the lLeaves
of fourth node were madé $0 touch the soil along the nctches
located at various positions on the leaf and cbserved for bud

outgrowthe

3.22; Role of lonz day photoperiods on bud growths

To see the effecthof long day conditions on the stimulation
of bud growth on attached leaves, the flants were kept in
cul ture room with 18 hr photoperiod for 15 dayse

3.3 . KESULTS
3.3A Preliminary studies on the epiphyllous bud cutgrowthi

4 fully developed leaf of Xelanchoe mortagel contains as
nany ag 45«70 noiches of its either lateral margina., tach botch



harbours a single dormant shoot zeristems These meristenms are
activated upon detachment of leaves-from the mother plant. For

this,

the detached leaves were cultured in an srect position by

dipping the petiole in distilled water as shown in Fig, 5.%;5

~ Under

v,

2)

5!330

Je3841%

this condition the following pbscrvataam were pade =

Cn isclation and subsequent incubation, the shcbt;‘s
appeared after about 4e5 days of incubation, followed

by rootss o

The vary first buds to develop are located in the
uppqrmast apical notches (Figs -:,i%?la,). Gradually, the
remaining buds appeared from*‘&he auccésaiw lower noetches
on a lcz'afo

Elfecet éf lenf ape and plant age on epiphyllous bud
outgrowths

Due to the opposite deccusate nature of phylotaxy, leaf
age in Ralanchos mortagei could not be datémineﬁ using
the 'Plastochééi%ﬁndex‘ criteria of Erdckson and
Michelind (1957), Therefore, leaf age was determined
based upan their position on the node number of the
main stems The rxrgs{-. node was considered as the e
that is nearest to th;a aplcal meristems 1t was found
thet the buds of those leaves located on 4th and .
subsequant higher node numbers could grow (Fige Se 3he
Epiphyllous buds of 1a%, 2nd and 3rd nodeal leﬁvea

Yailed to show any development.

38



39

3e3Be2 Lemves of 18t to 6th nodes were ‘removed from (1) 6 month
old vegetative plant and (431) 12 month old reproductive
(Just after bolting) plants. It was cbserved that the
epiphyllcous buds located on all the leaves (1st to 6th
nodes) of reprad&ct#w plants exhibited growth (Fige 3.3b).
On the other hand, the buds of the leavas of ist o 3rd
nodes failed to grow in case of vegetative plants, Only
the buds located on 4th and subsequent nodal leaves,
displayed the bud outgrowth (Fige 3e3b)e

3,3Ce Studies with intact (attached) leavaess

Epiphyllous bud:; do not develop om the leaf which is still
attached to the wother plant. Thus some tissue part of the aother
plant must be exertinz an inhibitory control over the epiphyllous
buds. In order to understand role, if any of the main apex in
contrclling the dormancy of epiphyllous buds, various surgical
experiments were done, The cbservaticns are sunmarized as
£ollows.

3.3C.1 Effect of apical and axillary meristem -

‘ Removal of shoot apex ulﬁns with‘ the firat or 1«3 pairs of
leaf (Figes 3444, 3-51!) did not break the dormency of the epiphyllous
buds of the leaves., However, the axillary meristems Located at the
£irst node did dévelape into branchea (Fige B:Sh). Thi.s suggeats
that the spicel shoot °mer3.at_em haa :;.o inhibitory control on the
‘8rowth of epiphyllous buds.  Removal of the axillary buds aliso



could not trigges the buds outgrow;bh (Figs 3elib, S.Bb)-‘

Surgical removal of a portion of the 2idridb at the base of
lanmina, however, triggcrec; the epiphyllour bud putgrowth of
that particwlar leaf only (Fige 3.6a and té:ﬁ- Application of .
~ Cotl, (Ost mi) in cotton swab immediately to ths cut in the
midrib of the leaf inhibited the development of buds (Figs Je6¢)e
On the other hand, cut made in the mesophyll region of lamina
had no effect on triggering the bud outgrowth (Fige 3sH)e Thus,
At appears that it iz the stress and not the injury to the leaf
that bresks the dormancy of buds. Furthep tm apical meristem
had no ighibitory effect cn the ep&pbyucus hud dormancy on the
attached leaves. '

| 3s3Ce2 Role of plant growth hormees =

Since BAP treatoent to the exclaed leaf suppresssd the’
growth of epiphyllous buds (chapter &), it was of interest to
study ts effect on the intact leaves.

Application 0f BAF (1.0 )m} %hrauzh leai tip, stimulated
‘epiphyllous bud outgrowth (Fige 3&). This bud growth respanse
wésg :mmd on 10th day and only on the treated leaves, Similarly,
spray of EIH to the intact plant auwlmed the developrent
of t’ue buds on all the leaves (Fig. 3.7,b )v, e

2.3Ds Effect of goil contazct with leaf on bud ocubtgrowths

"}o epiphyllous bud growth was found on the leaves which
were made to taugjh the soil along the notches located
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various parts of the leafs -
5«3 The role of long day photoperivd:

The plants kept in 18 hyr photoperiocd slso failed to
display any bud growth (Fige 3767)s ~

Felt DISCUSSICH

-

The aptéal part of a shoot usually grows more vigrausly
than the axillary buds, despite the fact that it is apparently |
the ieaat favourably situated (distance wise) with respect to
nutrients from meture leaves and/or root systems (wareing and
Fhillipa, 1582).. The mpical dominence or correlative inhibition,
Leading ultimatsly %o lack of branching in plants has been
attributed to the inhibition of axillary bud outgrowth (Leocpold
and Kriedemsnn, 1975). vAlthough atleast, fourteen types of
treatments (Table 3.1) are known to activate growth in the
inhibited buds, yet there is no specific site or basiec process
which can be clearly defined as locus of m&ﬁtttcn (Hillrman,
1984) » Because of the simplicity and rapidnsss of responses
the epiphyllous buds of Kelanchog sppe have remained a
favourable experiuental system with plant developmental
biologlste since long (Hows, 19315 Naylor, 19323 Yarbrough,1932;
Karpofs,1582 Je Iwo questions thet have been freguently atﬁmptgd |
are _. ‘

1 control and é:chanigm of development of these
epiphyllous buds, )
2) _  factors responsible for their release from dorsmancye
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Anatomical studles have shown that these buds are foraed
from the meristematic cells of leaf primordia, while moet of
the meristematic cells differentiate into various tiuﬁea of the
leal, 151&!163 of meristematic cells remain perpetually undiffe
erentiated on the either lateral sides in notches and
subsaquently rom_:mg primordia of shoot and root, Yhen the leal
reaches maturity, cell division ceases in these regiocns (notches)
and the bud primordia undergo dormancy (Naylor,1932).

Releare of thecze buds Lfrom their doraancy has been
axtensively studleds In cage of B, galycinum it has bsen shéwn '
that detachment of the leaf of injury aummd the dormant buds
to develop into plantlets (Loob,1915)e In case of Kalanchoe
mortagei, present experimental asystem, also the detachment of
the loaves from the mother plant, causes the dorment epiphyllous
buds $0 develop into combl ete plantlets,

In case of B.diagremontlanum and 3.tubiflorum, the
activation of the fa).i.ar' meristen ia under photepericdic
control, In thess species bud formation takes place on attached
leaves under long ¥ay conditions (Helde,1965)e However, bud
formation is posasible algso in short days under high temperature
Tegimes in B, tubiflorum whereas in B, diagremontianup budding
on attached leaves iz strictly bound to long day conditions
{Resende, 195%)¢ The rhotoperiodic requirement for bud scutgrowih
in these plants has been extensively studied by Gotz (1553),
Neyer (1953) and Kroner (1955)s
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Goebel (1502) snd Loeb (19155 1917) denonstrated that
terminal and axAllasy buds ichidited the epiphyllous bud
. outgrowth in Wﬁ} This inhibiting substance was T
assumed 10 be a hormone &.aeb 1917)s However in agsing Leaves
and in leaves which are in conitact with the molst s;on. or
lonersed in water for a prolonged time, buds may be formed
while the leaves are still attached to the plant, Reed (1523)
reported that externsl conditions such as high huwldity or
" absence of light nay initiate physicol or chemical changes
| within the leaves that stimilate epiphyllous buds to be
rcleased from dormancys. These changes included increased
levels of catalase, carbohydrases, reducing sugars and
$lucosides, but decreased levels of starch and total
carbohydrates (Menrlich,1931)e Such observations introcuced
some controversy into the literature 'ycn this aubjeect with
regard to the inhibitory effects of buds « apical and axillary.

Cur results indicate that since K. mortagel is a doy
‘neutral plant with respect to the epiphyllous bud formation,
any photoperlodic control ls unlikely., Further, contact of
attached leaves with molst surface or soil also failed to
reactivate these dormant buds, elisinating the poseibility of
any role played by either thigmotropism or humldity in the
reactivation process,

In case of 3. digremontisnum, the removal of plant apex
resulted in the induction of epiphyllous bud growth, ihis led

Heids (1965) and subsequently Henson and Wareing (1577) to



conclude that epiphyllous bud formation is under the control of
correlative inbibi:i;i.on sizilar to apical dominances However,
decapitation of main shoot apex or removal of axillary buds also
failed | %0 reactivate the c;a§phyueus buds in this study, thus
ruling cut any regulatory role of the main gheot apex or sxillary
buds on epiphyllous budding in K.oportagel,

Apong the xéany explanations offered for the underlying
mechanisns of c:brmlative inhibition, ore implies that
competition for nutrients between apical ~ including young
developing leaves {(iiillman, 1984) and axillary seristems plays a
Crucial role, and that this process is mediated by auxin
(Panigrah) and Audusy19563 Little,1970; white and Hillman,1972).
.Congidering thia theory, the young developing leaves (13 nodes)
muet be acting as & sink for continuous supply of nutrients,
thus depriving the opxph;’u ous buds to develop on pature leavess
Then , it is likely that removal ©f this sink should bring sbout
the eplpbyllous bud formation on attached.leaves. However in
guient atudies, removal of young leaves along with apical
perigten and axillary bud céw.d not stimidate the epiphyllous
bud outgrowth, refuting nutritional diversion hypothesis
(Fhillips, 19753 Patrick, _1‘382) as a cause of doxmancy of the
opiphyllous buds of Kemortagede - 5

The quesation stlll remains ag to the nature of control
(process or compound) that meintains dormant state of epipbyllous
buds on intact leaves ln K.mortagel, The surgical experisents



indicate that a cut on midrib or petiole but not on mesophyll
tissue could trigger the growth of dormant buds. If injury
alone would have been the cause of resctivation of growth, then
the injury on meaééhy}l tiasue would have suffiéed to bresk the
dorzancy. But, the injury could trigger‘buq growth only when
it is site specific i.e. on the midrib, Clearly, intruption
of vagcular supply would have generated sufficlent stress which
is khown to triggar ethylene biosynthesis in wide varlety of
plants (Abeles and abelea 19723 Hoiichael ot al.,19723 BenwYehoshna
and Aloni,1974; Yang and Pratt,1578). Thers is also a possibility
that the ~é%';viﬁé of the vasulature‘mighﬁ olock an inhibitor
entering the leaf and inhibiting bud growth, The feilure of the
resicucl inhibitor to prevent bud growth say be dus to its
suboptizal levele The regults cbtained with intact plants (removel
of plant epex/young developing leaves) clearly nullifies the
possibility of inhibitor from apex or young leaves. Earlier,
Sebanek and SIaﬁy'(iﬁsz} suggested the correlative effects of
root angd haaAI part of stem upon the bud devexcghﬁax in leaves

of Becrenatum. However, their reslts with incision in the stem
| Just below the leaf, clearly indicates the possibility of ptresa
1n§uced buad formation, | ) ’

It 1s worth noting here that the application of Cocl,
(0+7 mif} imzediately to the cut in the oidrid, inhibited the bud
growth wﬁ;ch was obperved in control (Fige 3.60)« This sesems to
conf;rm the role of ethylene in triggering bud formations Earliar
Boyer et al. (19806) and Crouzillat gf ale. (1585) have reportaed
innioition of athylene induced responses by CoCl, in giyonjs snd
Bideng respectively, '



Intereatingly, in absence of such stress, iTH (which
generates ei:hylena} spray %o the intact Leaves, indeed triggered
the growth of dormant buds in the presen% studiese Leovy et al.

. {1573) reported CEPA (2-chlorcethylphosphonic 'acid - ethylene
releasing substance) spray o leaf induced bulding in noninductive
conditions in onions So it can be concluded that the stress
Bediated ethylene blosynthesis is probably responsibdle for the
reactivation of the growth of éermant epiphyllous bude. In .tma_
context, green leaves are known to contain more ACC (1eaminoe
cyclopropanestmcaxboxylic acid ~ the 1mmedia'ée precursor of /
¢ihylene) along with the insyme' (ACC synthetasze) which is
responsible for ethylens bissynthesis from ACC (woodrow and
'Gradza.nski, 1587)» Furthe'f, Hume and Lovell (1983) demonstrated
that ACC fﬁight be 4tyzher true tranaport slgnal and its availablility
in the different plant parts could be the ii.miting and deterpining
factor for response. Role of _-a‘thylene in the reactivatiovn of
dormant buds héve peen exten&ive!.y studied by Hell et sl,, 19573
be wilde, 1%71;v3u;~g, 19733 Catchpole and Hillman,1970). necently
Van satrijs et al.(1986) bhave reported the role of ethylene in |
the adventious bud formation in Lolium. They found dircct
correlation hetwesn the numbes of plantlets formation per
explant and the enthylene production, Further, it has been ghown
that ethylene is essential in maintaining the growth of releasad
buds (Yeang and Hillman, 1982), They found IAA induced transient
increnze in bud 3&:&4‘&1 on intact Phaseolus plants, ﬁnpplieaﬂon
of an ethylene biosynthesis mhibfbar AVG (aminaethbxyviny;
glycine) to the enhanced bud growth completely inhibited it



Table = 3.1+ Treatments which promote growth of lateral
buds held under correlative inhibition
(Eulm. 198“)0

1. Excision of apical portion of stem (decapitation),
2« Removal of young developing leaves,
3« FPhysical restriction of apical growth,

4., Isclation of the apical position of the stem by disesse,

barkeringing, or ateamegirdling.

5+ Infection by pathogens causing witchegebroom
(Hexenbesen)s

6, FHlevated carbon dioxide levels.

7. Quantity and spectral guality of 1ipght.

8. Humidity. |

9« Wwater and nutrient supply to root asystem,

10. Gravimorphic treatments. ‘

11, Induction of the reproductive conditien,

12. Application of auxinetransport inhibitors, abeclsic
acld, ethephon, ethylene or Fay & Baker 25-105 to
tissues above bud,

13« Application of chexical pruning apgents to ghoot,

14, application of indcle=3-acetic acid or cytokinins
to bude




(
Figs 3e1e A 6 month old vegetative {a) ancd 12
month old reproductive plant (b}
used for atudying the effect of plant
age on bud outgrowth responge in
isolated leaves,






Foigs 342« Detachad leaf kept in upright position
in a flask « an experinental set up
used for various studiog.






Fige 3¢3. Effect of leaf age (a) and plant
age {b) on epiphyllous bud outgrowth
from detached leaves,



Si



Filge 304e Effect of removal of plant apta a&anc

{a) ox CLX\“&Y“:; bmi Hr\e_ =
leaves (b) on bud outgtowth on
attached leaves,






Fige 3459+ HRemoval of plant apex alongwith developing
leaves, with intact axillary buds (a) and
axillary bud pemoved (b), could not
induce bud outgrowth on attached leaves.






Fige 346

Effect of a cut in midrib {(a) or

 lemina (b) of a leaf on bud growth in

attachad leaves.

‘Note that the cut in midrib induces

developaent of demant buds and
application of CGCIQ inhibits the
bud outgrowth (¢)e






Flge 347

Effect of BAP application to the leaf

tip (a), ETH spray (b) to the attached
leaves and long day photepexiod (¢) on
growth of dormant buds,

Note the outgrowth of buds by EiP and

ETH appilcation,






"indicaeting the role of ethylene in bud growth inductiop., In
this regerd, Ku gt gl.,. (1570) had reported that depending upon
its free concentration IAs induces the formation of a ghort
iived A required for the synthesis of highly labile preotein
‘which controls the rate of ethylene production in vegetative
tissue of etlolated pea shoots. . | -

From these studies it seems that induction of bud sutgrowth
follows the following sequence ~ '

Streas —> sthylens gynthesls —> Induction of 1434 oxldnse— - -
—bestruction of IAA vpticun auxin/cytokinin ratio —>Bud cutgrowth

Therefore, exogenous BAP application induced bud formation
in attached treated Leaves in present studies could be due to the
fact that exogemus cytokinin treatment bypaas&s 81l these initial
steps and br:l.ngs}dwn the optimum ratic of eux:ln/ cytoltinin and -
thus inducing bud development, However, other }melyhaed ceuld be
the cytokinin incited ethylene production (Ynsfrj\i and Imasekl,1981) '
85 reported in wheat leaves (Loveys and wWareing,1971), pea stems
(Fughs and Liebercan,1563), hypocotyl of mung bean (Imaseki et al.,
1575 and Ban and Yang, 1576) and sunflower shoots (Wample end
Reld,1579)« Further, the hypothesis of ethylene involverent in ‘
bud outgrowih 1s supported by the cbseriat&an that in water stress
plants, the buds were found developing even on attached leavess

in absence of such stress, the epiphylious buds rewain
dorgmant en the intact leaves of Le.mortagel. Ihe dorsaut stiate
45 maintained by the supracpiizal level of auxin within/around



