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Wltnurh Leny ot fruit treszg can be propagatud by
cuttings ezslly, yet 2 great nuuber of others do not
initiate vronts readily, In s.R.Ess both apple and pear

varieties are considered of this category,

In Bgypty, Le conte pesr {Pyrus communis X p, serotina)

is the main cultivar and its acreage is around 3780 feddans

(123). The Bartlett pear (pyrus comaunis}, however, grows

in liwmited areas,

pears are often propagated in Egypt by budding on

different stocks, i’e_ Baladi quince, Pyrus Calleryane,
or into imported P, comaunis seedlings, The first coubi~
nation fails within few years while those budded on

P. calleryana meetl some physiological disorders like

chlorosis, which is very comwon 1n gany pear orchards,

on the other hand, importaticn of "French pear* seed-
lings or seeds, every year is not the idezl answer fcr

such a problem in Egypt.

several trials have been carried out te prupagate

Le conte pewr by hordwocd cuttings (39, B8). Yet the
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Sl VL Doe o LEe pasr tUuLLINEE In LD NUTssTyY o rows

paLnlrel o opreblar wllhoul answer,

apples especially Baladi and Red volus cultivars,
are also groewn in Beypt in scwe distritts particulerly
at Bl Fayown and sssioute Governoreztes, The total

séreage of apvles in Bgypt is 1956 feddans (123).

Baladi apple is usually preopagated by suckers, while
Red Velus variety is propagated here by budcing on Baladi

epple or gquince stocks,

The main objective of this investigztion is to study
the nessibility of regenerating the previocus two apple
varieties by stem cuttings, In addition, further experi-
ments were carried out in order tc imprcocve and hasten the
rocting ability of cuttings of the two previous pear
varieties, Ifocrecver, a limited study was conducted on
Baladi gquince hardwood cuttings to find out the suitable

tiwwe for propagaticn,

Some hordicultural practices as well as various
chailcal compounds and growth active substances were tried
with the aim of inducing, and subsequently improving the

reoting potentiality of the tested cuttings,

Central Library - Ain Shams University



‘v AR Pt te fhe DI oebieggr ond choernens o8 e
uring rooting of the differenmt cuttings under the Jdiflerwsnt
trectasnts of storage and auxin, it was decided Lo study the

«hirnges in b th cerbohydrate and nitrvgen fractions,

Wmorecver, attempts were tried to clarify the actual
causes dealt with the failure of apple cuttings to strike
adventitious roots, Accordingly, endogenous growth active
materials as well as the anatomical structure of staw

cuttings, were also investigated,

It is hoped thet the results of these studies provide a
convenient wethod for propagating apple and pear varieties

in HeRJH
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~tem cut incs proved to be a practical mean fer
propagating a large runboer of fruit species, 1,¢,, £Taped,
fig, gquince, pomegranales, sweet lime,., etc, On the
other hand, other species, €,8.1 apples pears, pecal,
peach, mango, .. etc. scemed difficult to propagate by
stem cuttings, This latter group seemed to be a virgin
field to many investigators to encounter this problem in
order to induce or hasten the root formation on such
cuttings through using several methods of preparing the

cuttings and by treating them with various chemical compounds,

Results obtained by these previous extensive studies
revealed that successful rooting are greatly affected by
several internal and external factors,

It should be mentioned out that abiltity of cuttings to
strike adventitious roots could not be ascribed to one of
these factors only, because the reooting rTesponse are

governed by the interaction between many of these factors,

pefore reviewing and discussing the etffect of these
factorTs on the rooting of stem cuttings, 1t is interested
to shed some light on the morphology and histology of root

gnergence in stean cuttings,
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dorphology and Histeloxy of koot

jnitiation in gtem Cuttings

Plants differ greatly in thelr capacity to fozm
adventitious roots on thelr cuttings, According to
Hartmann and Kester (84), adventitious roots in euttings
of most plants eoriginate endogenously from different
tissues, 1In young stems, Toot initials arise near the
outer side of the vascular systead, but in older ones, they
originate usually near the vaseular cambium. OB the other
hand, in cuttings prepared from woody perennial planis,
the roots often arise in the young secondary phloem tissue,
moreover, various tissues €.&, vascular Tays, parenchyaa
and pith may contribute te originate such roots, 1hils
previous report could be supported by results indicated by
several investigetors, Carlson (1) working on cuttings
of some apnle clones found that rootls eriginated mostly
at the vase of the cuttings either at the side of callus
{issue or from the cut surface, Le added that roots
apparently initiate from the pericycle in the vicinity
of lenticels, In addition, cummins (33) p~stulated that
roots arise on steam cuttings of apple frou parenchiyusa of
secondary phloem and of leaf bud gap. He added theal VeTy

few roots were observed to arise de novo within the basal
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in herdwoad Cultings ol pear the roots orig.nated al
e level of the cut surface, sllLeT frem the cantile eF
frem the fells immediately outside it, The vascular Llssue
as intinately conneected with the vascular cylinder of the
cutting (uittempergher 1g24), On the other hand, Fouad {58)
with hardwood cuttings of Le conte pear, reported that
adventitious Toots appeared throughout the callus tissue
developed at the basal and the additienal wounds, HKHe
observed that roots were in attachoent with the cambium

zone just above the cut surfaece,

in determining the positicn of adventitious rocts of
vine 4°0A cuttings, Marro (118) found that 75 7 of the total
aumber of roots zrose from below the buds, about 253 from
belew the tendrils and very few from the lateral portions

cf the nedes,

adventitious roots of geoseberry cuttings acpeared at
points orpasite to the bud-gap and also just above the
cuttings base (Rake 144). Morecver, rools of mulberry
cuttings arose nainly from the secondary phloem, and alse

from pericycle and cambium tissues (Yadova gt sl =04},

in studying the root initiation in cuttings ¢l Soue

citrus species, €S (121) ebserved that few rootls were
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TR e B ' ST e fAE. Caomoomrary e syt
oo tren e v T weTH Meilood aver Yroe wiiole ACULn

e sutiings covered By Tooling aedla, Sikgh & Singh

\

{186 mpostulaled thet Tosts ef sweel lime, {, Rarnsa and

¢, aurantifolia cuttings originated in tissues from

pericycte to ithe ray parvenchyma in the xylem, MOU€0vVEeT,
vadova ot al, (203), found that rosts of lemon cutilngs
seaned to originate from secondary phloaen, pericycle,

canbium and medullary rays.,

In olive cuttings, all roots developed invariably

from a node (Blommaert 18}).

preformed root initials :

Hartmann and Kester (84) mentioned that adventitious
voots could be developed during the stem growth in some
plents (pbefore preparing the cuttings), these initials
al ready present at the time the cuttings are made, HE
adced that such pre-fomed root primordia eccur in & nuaber
of the easly rootiné genera such as willew, DODLAL,

Jaamine and current,

on the contrary, Singh & Singh {16} di1d net observed

such pre-formed roct primerdia in Lherdwood cutiines of sowme

citrus varieties,
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T TG L Lent rastt i Tre e o Toon P Y Tee By
caines swelling cowmenly ecalled “"burr znots® fnal, "hese

sweliings can be used as @ propaf.ting waterial for certain

apple clomal rootstocks { 202 ).

tallus fermation in relation to rcoting of cuttipngs :

Ccallus is an irregular mass of parenchyma cells in
verious stages of lignification, developed as a l&gycr at
the basal end of the cuttings after it have been made and
placed under favourable conditions for rooting, This
callus tissue arises from cells in the reglon of the
vaseular cembium and adjacent phloem, MOTEOVET, various
cells of the cortex and pith may also contribute to its

formation (Adriance & Brison 2, and Hartiann & Kester 84).

gtudies carried out during 1953 and 1954 on Tyopsis

dolobrata {150) and pinus depmsiflora (134) cuttings indi-

~nted thazt adventitious roots developed from the cellius
tissue, Similarily, voot initials of apnple (33), pear (58),

iedera helix (86) end untreated IleX cpaca (oo} cuttings

apneared to arise throughout the vallus tissue developed

on the base of cuttings,

on the contrary, other investigators,(vieitez (lug) on
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prnetnut futLinge, erd make 1143 on @gonsd herry Cutilnes’
nostulated that callus formation wes net essentilal lor roct
initiation, but 1t appeared 1o faveur the rooting of these
cuttings, 1In addition Stangler (171) reported theot roct
primordia which was not noticed in the callus tissue deve-

loped on the base of Tose cuttings,

Numerous investigators coneluded that ezallus formation
ard adventitious root production are two independent processes

with no actual conmectiocn {3, 55 140, 143, 186 and 196).

pdriance & Brison (2) and Hartmenn & Kester (84),
reported that callus tissue is considered to be a protective
layer against the decay organismsy s0 1t has & great lmpo-
rtence in cutstings which root slowly, but sometiues it may
interfere with the gbsorption of water by cuttings, They
2dded that callus formation and rToct production usually
cceur simul taneously because their development require the

game internal and external facters,
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Factors tprnlewing in the regeneration of

pPlant from Stem cuttings

This part of review invelved the effect of some internal
factors on the rooting ability of ctem cuttings, especially

in species znd varieties af fruit tree,
1, Natarally occurring growth substances

It is agreable mmong most of plant physiclogists thet
the endogenous growth substances play a major role in the
growth and development of higher pleants, TheEy actually
affeet and ceontrol the fundanental processes of cell division,
cell enlargement, in addition to most, if not all, develop-
mental aspects of plant growth (Log, 113, 167}, However,
naturally oscurring growth substances were alse considered
to be of great influence on controlling the root inpitiation

in stem cuttings,

A. Emdogenous Root promoting substances :

Auxins : iaony investigators assumed a real relationship
hetween the ability of cutting to form roots :rnd the presence
of suxins and their accumulaticn &t the base of cutting,
vieitez and others (195) postulated that indolic substances

were definitely present in the easily rooting quince
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