{ Y

i g il Minia J. of Agric. Res. & Develop.

qg%% Vol (*+)No. ¥ ppYaV-£VY
) Yoy

FACULTY OF AGRICULTURE

PHYSIOLOGICAL STUDIES ON ROOTING OF EASY
AND DIFFICULT TO ROOT OLIVE CUTTINGS

M. M. Y. Hegab
Botany Dept., Fac. of Science, Beni Suef Univ. Egypt
Received ‘¢ Dec. Y:\: Accepted Y1 Dec. Y«\-.
ABSTRACT

During Y+«+% and Y+ seasons, total carbohydrates, N, Zn,
C/N and endogenous hormones (IAA, GA. AND ABA) were
determined in soft cuttings of easy (Picual olive) and difficult
(Kalamata) to root cuttings before planting. These cutting were
dipped in solutions of Zn sulphate at ¢+ ppm and IBA at V-« -,
Yoo or £+ ppm for one minute.

Results showed that easy to root cuttings (Picual olive)
characterized by a higher values of carbohydrates, C/N, Zn 1AA,
and had a lower level for N, GA: and ABA. A remarkable increase
was observed for N, GA. and ABA in difficult to root Kalamata
olive cuttings. The ability of different olive cv. cuttings to highly
root was associated with the balance occurred between three
endogenous hormone like substances namely IAA, GAr and ABA
as well as C/N and higher own content from Zn.

Dipping easy (Picual) and difficult (Kalamata) to root olive
cuttings in solutions containing IBA at Y+ ++ to ¢+++ ppm plus Zn
at ¢++ ppm was essential for enhancing rooting %o, distribution
and length of root and survival % comparing with using each
compound alone. The beneficial effects of IBA and Zn on
rootability were greatly appeared in difficult to root Kalamata
olive cutting.

For enhancing rootability of hard to root Kalamata olive
cutting, it is recommended to chip soft cuttings taken from middle
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portions of current shoots in any indolic and Zn compounds at
Y++vand @+ ppm, respectively.

INTRODUCTION

The balance naturally occurring between various endogenous
hormone- like substances as well as N, carbohydrates and zinc in fruit
tree cuttings plays an important role in success of rooting process.
Why certain cuttings are hard to root?. The answer emphasized the
importance of exiting highly specific root forming substances (Singh,
Y4AY). During the formation of roots in cuttings, the first step is the
differentiation depending upon the proportion of indole acetic acid
(IAA) to the other natural hormones i.e. gibberellic acid (GAr) and
abscisic acid (ABA) present in the cuttings (Hess, Y31Y). The same
author reported that when IAA was applied high root primordial
developed. Tissues of easy- to- root fruit tree cuttings repeatedly
showed to have a higher IAA than those difficult to- root cuttings
(Hess, Y41Y and Y41e), The natural auxin I1AA had been thought to
enhance enzyme activity, thus, increase starch hydrolysis and facilitate
mobilization (Balo et al., Y2Y+ and Kakbadze, Y4V+). The time of
year in which cuttings are taken from their parent trees, the age of
cuttings and the shoot position have a strong influence on the rooting
ability (Krause, Y41Y; Robitaille and Janick, Y4Y4; Good Lane, YA
and El- Morsy, ) 4AA),

Chemical composition of the cuttings in related to their
physiological behaviour and rooting response. The natural balance
occurred among carbohydrates and nitrogen as well as zinc content in
stem cuttings after been taking from mother plants effectively
controlled and governed the success of rooting process. In addition,
the value of C/N in these cutting is considered an essential factor. Zinc
Is a component of a number of enzyme and acts as an enzyme cofactor
this element is required for the formation of tryptophan, which is a
precursor for the auxin IAA.

Salisbury and Ross YA14; Steward, Y219; Wilkins, Y314;
Leppold and Kriedemann, Y4VY; Bonner and Varmer, Y4V71; Street
and Helgiopik, Y4VV; Thimann, Y4VVY; Moore, Y4Y4; Hartman and
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Kester, Y4AY; EI- Morsy et al., Y44Y; Seagle et al., Y342; Reiley and
Shry, Y44V;  Swietlik, Y444 Nelson (Y++ +) and Skirvin (Y ¢).

Many authors tried propagation of some olive cvs by using stem
cuttings some of them reported that rooting of stem cuttings of the
prime and important olive cvs did not gave satisfactory results
especially when untreated with hormones. (Webber, Y3¢Y; Ruehle,
Y4£7; Rathore, et al., Y3VYe; Porlingis and Therios, Y4Y1; Blommaert,
etal., Y4Vv4; Eid, Y3A+; Kilany and Gaber, ) 4A%),

Stem cuttings is considered to be the most simple and
economical method of propagation. It is important, particularly in
horticulture for mass production of improved plant material in a short
time and to perpetuate the characteristics of the parent plants. The
rooting potential of cuttings of different plant species, however varies
considerably. Some of them root easily while others can not root even
with the application of growth substances (Hartmann and Kester,
YAAY; Reddy and Singh, Y3AA; El- Konaissi, )3A4; Debnath and
Maiti, Y349+; Abo- Rawash, et al., Y44Y; Singh, et al., Y49¢ and
Nelson, Y444).

The target of this study was finding out the answer about the
definite question, why some olive cvs especially Kalamata are hard to
root? Chemical analysis of easy (El- Shamy El- Agazy) and hard
(Kalamata) to root cuttings before planting was carried out to suggest
the appropriate treatment for inducing good rooting and survival %.
The rooting potential of these cuttings with the application of IAA and
zinc in sulphate form was also examined.

MATERIALS AND METHODS

This study was carried out during the two successive seasons of
Y+«+%and Y+ ina private orchard at Sakaka region, El- Goof, Saudia
Arabia. Shoots moderate in vigour of the current season were
collected from two olive cvs (Olea europea), Picual as a readily to

root cv. and Kalamata as a hard to root cv.
The trees were of about ten years old, soft cuttings of both olive
cvs were taken at mid June and prepared of about ¢ cm. long and .9
cm in diameter which include five nodes and two leaves. They were
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taken from middle sections shoots. Two parts sections were included,
The first part was to determine carbohydrates, nitrogen, zinc, 1AA,
GA: and ABA of soft stem cuttings for both olive cvs before carrying
out rooting experiment (second part). At the end of the first part of this
study and according to the obtained resulted, the suggestions for using
IAA and Zinc for promoting rootability of hard to root cuttings of
Kalamata olive cv. were arised (on the basis lower content of IAA and
Zn in such cuttings comparing with easy to root cuttings content). In
the second part, cuttings of both olive cvs were dipped in solution of
Zn- sulphate at ©++» ppmand IAAat Y+++, Y+++ 0or ¢+++ ppm for one
minute before being subjected to an intermittent mist system.
The following treatments were involved:-

Y- Control (undipped in IAA and Zn)

Y- Dipping cuttings in Zn solution of ©++ ppm (+.© g/l)

Y- Dipping cuttings in IBA solution at Y+ ++ ppm (+.° g/l)

¢- Dipping cuttings in IBA solutionat Y+« ppm (+.© g/l)

°- Dipping cuttings in IBA solution at ¢+ ++ ppm (+.° g/l)

1- Dipping cuttings in IBA solutionat Y+ ++ ppm + Znat e+ + ppm

Y- Dipping cuttings in IBA solutionat Y+++ ppm + Znat ©++ ppm

A- Dipping cuttings in IBA solutionat ¢+++ ppm + Znat ©++ ppm

Solution of IAA was prepared by dissolving the assigned
amounts in °©+ % ethyl alcohol. Control treatment involved the
application of water with ethyl alcohol at ¢+ %. N in both seasons. All
cuttings for both olive cvs after IBA treatments were planted at a
depth of five cm. in plastic flats filled with a mixture of vermiculite
peat moss and sand (Y: Y: Y by volume).

The flats were kept for Y+ days in the shade house under
intermittent mist, operating during day house was according to
seasonal and daily weather conditions, within a range of Y. to ©.-
min. between sprays and ©- V.© sec. of mist duration. Cuttings were
held at greenhouse for another one month. Each treatment was
replicated five times, ten cuttings per replicate.

The experiment was set up according to the factorial complete
randomized design. The first factor (A) was the two olive cvs and the
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second factor (B) was the eight IBA and Zn treatment. Total
carbohydrates, nitrogen and Zn were determined in the basal portion
of cuttings according to the procedures outlined in Piper, (Y4°+) and
A.0.A.C, Y4%2) and C/N was calculated. For the determination of
endogenous hormones 1AA, GA: and ABA, samples from the basal
portion of cuttings were taken and kept in methanol at -Y+ & C until
fractionation. The procedures of Fadl and Hartmann, (Y41VY) for
fractionation were followed to separate these natural hormones.
At the end of experiment (second part) (A weeks after planting)

the following parameters were measured:-

V- Percentage of rooting

Y- Number of roots per cutting

Y- Root length (cm.)

¢- Root distribution (cm")

°- Percentage of survival
Obtained data of this work were statistically compared using New
L.S.D test according to Gomez and Gomez, (Y3A¢)

RESULTS AND DISCUSSION
V- Endogenous hormones namely 1IAA, GAr and ABA as well as
carbohydrates, nitrogen C/N and Zn in easy and difficult to
root olive cuttings:-

It is clear from the data in Table ) that in easy to root Picual
olive cuttings the endogenous IAA, total carbohydrates, C/N and Zn
were the highest, whereas, the other hormones i.e GAr and ABA as
well as N were the lowest comparing with those in Kalamata cuttings
(hard to root olive cuttings). The highest level was concomitant with
its ability to root as nextly will be discussed and the vice versa for the
other difficult to root olive cv namely Kalamata. Therefore, it could be
concluded that IAA is possibly among the factors that controlling
rooting of the olive stem cuttings. In this respect Hess (Y471Y and
Y41Y) found that rooting was almost related in most cases to the
presence and accumulation of the natural auxin IAA in the basis of
cuttings. Swietlik (Y%%9) stated that Zn is a precursor for the auxin
IAA. Skirvin (Y-« £) emphasized the beneficial effect of carbohydrates
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on forming of root primordial. This conclusion is in parallel with that
found by Hartmann and Kaster (Y3AY); Singh (Y 3AY); Seagle, et al.,
(Y449°); Reiley and Shry (Y44V) and Nelson (Y+++).

Table Y: Endogenous hormones (mg/g F.W) and nutritional status
on easy and difficult to root olive cv cuttings during Y+ +4
and Y+ . seasons.

Youf Yol
Parameters (Picual) | (Kalamata) | (Picual) | (Kalamata)
1AA LAy ¥YA «, 444 v b
GA¢ AN r.Vv. v Ao .0V
ABA R AR oA YA
Carbohydrates%o \E ‘Y V4.8 V)8
N % Y. ¥.44 V.YV Yoo
C/N \KVA €0/ 9,94/ ¥.av/y
Zn (ppm) Aed YY.. any Yyy

However, the lower concentration of both ABA and GA: in
Picual olive cutting and the greatest values for both hormones in
Kalamata olive cuttings may answer the question why Kalamata olive
cuttings are hard to root. The inhibition of GA to root formation is a
direct local effect that prevents the early cell division involved in
transformative of mature stem tissues to a meri-stematic condition
(Brian et al., Y4%1+). Gibberellic acid has a function in regulating
nucleic acid and protein synthesis and may be a suppressing for root
initiation (Moore, Y4Y4). Lowering the natural level of GA- in the
tissues should stimulate adventitious root formation in cuttings
(Hartmann and Kester, Y4AY). The lower concentration of ABA in the
easy vine to- root vine cuttings may indicate that this plant regulator
do not play an important role in root initiation. This finding confirmed
the work of Bonner and Varmer (Y4V1). In fact, reports on the effect
of ABA on adventitious root formation are contradictory (Basu et al.,
YaY+) apparently depending upon the concentration and the
nutritional status of the parents which the cuttings are taken from
(Hartmann and Kester, Y1AY),

-¢ Y-
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The relationship between the chemical composition of the
cuttings and the rooting ability are in line with the finding of Fadl and
Hartmann () 41V); Moore (Y4VY4); and Reily and shry (Y 24V).

- Root characters and survival %:-

As shown in Tables Y , ¥ and ¢ great and significant
differences in the percentage of rooting, root distribution number of
roots/ cutting, root length and survival % were existed among Picual
and Kalamata olive cuttings. The maximum values of these parameters
were recorded on easy to root Picual olive cutting comparing with
those produced from difficult to root Kalamata olive cuttings.

Table Y: Effect of dipping in IBA and Zn solution on the
percentage of rooting in easy and difficult root olive
cuttings during Y+« +% and Y+ )+ seasons.

Yeud \ Yoy
Olive cvs (A)
Percentage of rooting

IBA and Zn < . - .

Treatments (B) —= T Q = T Q

c3| 65| 85| e3|a5| &5

o G o o G o

X = Vi =

by +.» ppm e [ YYLY [ ey [y vy | oy

by Znat e+ ppm a4 Yad [ g4 [ el [ vow | v e

br IBAat )+ ppm N[ PR [ eAY [ ARa | v | ey

B: IBAat Y.+ ppm AR KA RN RARE AN

B-IBAatf::+ ppm WO | YA [0 | R YV | oY

by IBA at M ppm oyl gy [ sge | vy | €14 | vy
+Zn

Y~ e

by IBA at PPM | vo o | ¢ae | vw [ var | ooy | ng.A
+Zn

bA IBA at AR ppm VQ.Y Qv o -\Y.‘ Ao oo CN 19.*
+Zn

Mean (A) SRR Vet | YVA
New L.S.D at ¢~ A B AB A B AB

_Ea Y




M. M. Y. Hegab

LY [y v [ ve [ ] vy |

-f g



Studies on easy and difficult to root olive cuttings

Table ¥: Effect of dipping in IBA and Zn solution on No. of roots/
cutting and root length (cm.) in easy and difficult to root
olive cuttings during Y+ +% and Y+ + seasons.

Yoot | Yol
Olive cvs (A)
No. of roots/ cutting
IBA and Zn © R © .
Treatments (B) = T o = ® o
c3| 65| 65| 3| 5| &8
o CMU § o :céu §
b, +.* ppm YA, . Yo A \4.¥ vy VLY
by Znate:: ppm V4.¢ £ AR AR £.0 VYA
b IBAat )+ ppm KA oY VYoo | YYe e VED
B. IBAat "Y'+ ppm YA 1y vey | oYe . 1A Vo ¢
B.-IBAat ¢+« ppm YyY.. 1.¢ V€LY Yev ' Vo v
b IBAat\:++« ppm +Zn Yy V.4 Yo r | Y., ALY 'V, Y
byIBAat Y+ ppm +Zn Yo r | VY | WA | YVY q.¢ VAR
b,IBAat ¢+++ ppm +Zn Yo o | Veo | VAL | YA . VAN
Mean (A) YY.. 1y K 1A
. A B AB A B A
New L.S.D at ¢ Y. Y. 1 Y . " 1
Character Root length (cm.
by +.* ppm Yoo 1A 0.4 KK Y. n
by Znate:: ppm \ER .0 1A 1A YA v,y
b. IBAat\::+ ppm Ve v.e v.e ‘Y. vy V.4
B:. IBAatY::: ppm AR £,0 AY A £, A
B.-IBAat ¢+« ppm \YLY ¢ At Y, ¢ .
b-IBAat\:+: ppm +Zn ‘Y4 oY an V€.4 £.4 4.4
byIBAat Y+++ ppm +Zn Ve 1 Voo | Ve .1 VoA
brIBAat ¢+++ ppm +Zn Ve 1) Vel |V oA Vel
Mean (A) \YLY ¢y YA g0
New L.S.D at ¢% A B AB A B AB
.0 < <A L8 .0 LV
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Table ¢: Effect of dipping in IBA and Zn solution on root
distribution (cm") and survival % in easy and difficult
to root olive cuttings during Y++% and Y« + seasons.

Y"q | Y~\~
Olive cvs (A)

Root distribution (cm")
IBA and Zn < - © R
Treatments (B) = & ) = T Q
c3| «E| &5 | c3| s5| &5
o G Q o G QL
X p= ¥ =
by *.+ ppm ™Y ALY rv.y | 14y Vaoe | waLy
by Znat®:+ ppm X! an var | vay | vve | ey
by IBAat )+ ppm VA [ NN ey | v | ey | oere
B: IBAatY¥::+ ppm (A SRR ¢Yo | Vo LR

B.IBAatt: -+ ppm Vi | Ve |t | Ve | Yoy | toy

b-IBAat\:++ ppm+Zn | A«,» AR £A, Ve VY, £A0
bvIBAat Y+ ++ ppm+Zn | AY.® V4.0 | eV AY .. Yoo | 0V0
brIBAat ¢+ ppm+Zn | AYY | Y... 0.8 ALY | YL Y | VA
Mean (A) VEA | Ve vay | Yoy

. A B AB A B AB
New L.S.D at ¢ o w Y. ver [ e Y.
Character Survival %
by, «.* ppm Voo R EYY | VY. Y40 | £vY ¥
by Znate:: ppm AR YA g0y | VY. Yoo | ER0
b,. IBAat V.- ppm vy, e Y., ¢4.A ve.y YV, o\
B: IBAatY::: ppm Ve, YAN | oYY | VY)Y | Y. | ery
B.IBAatf:.+ ppm Vee | YY.» oY A | VAL YY.. | es0
b-IBAat\«+«ppm+Zn | YV.Y | YYA | ee,f | VA4 | Yo, | oV

-

b IBAat Y+ ppm+Zn | M.+ | YA« | 888 | At | €. | WY

brIBAat ¢+« ppm+Zn | AVY | YAY | 04A | At £.0 | Y0
Mean (A) R Y4y vv.4 LK
New L.S.D at ¢/ A B AB A B

)\, 0 \,0 ASR '\ 1 \v Y.¢

Dipping olive cuttings in a solution containing IBA at Y+ ++ to
£«v+ ppm beside Zn at -+ ppm in sulphate form significantly
promoted all characters of root as well as survival % compared with
using each compound alone. All IBA and Zn treatments caused
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significant promotion on these parameters compared with the control
treatment. The promotion on the rooting ability was associated with
the increase in IBA concentrations from Y+++ to ¢+++ ppm. No
significant stimulation was observed when IBA concentrations were
increased from Y+++ to €+ ++ ppm.

The interaction between olive cvs and Zn and IBA treatments
had significant effects on roots and survival %. The promotive effects
of IBA and Zn on rooting were clearly shown in those hard to root
cuttings of olive cv. Kalamata. The maximum rooting %, root
distribution, root length, number of roots and survival % were attained
when Picual olive cuttings were dipped in solution containing Y+« -
ppm IBA plus zinc at ¢+ + ppm. Treating Kalamata olive cuttings with
IBA and Zn effectively solved the problem of poor rooting in such
olive cv. cuttings. These results were true during the two experimental
seasons.

The presence of I1AA, carbohydrates, C/N and Zn at a higher
level in easy to root cuttings and at a lower levels in hard to root
cuttings could ascertain the view about the possible contribution of the
compound with rooting ability of the various olive cvs. Basu et al.,
(Y4V+) stated that easy to root cutting had low level of GAr and ABA
which are inhibitors of root formation. It may be concluded that there
are several important factors related to the root ability of cuttings these
factors are generally higher value of IAA carbohydrates and Zn and
lower content of GAr ABA and N in olive cuttings. The positive
effects of IAA and Zn in enhancing root primordial and activity of
different enzymes. The same trend was observed by Abou Rawash et
al., (Y 44Y) and Nelson, (Y349).

As a conclusion, these results confirmed that it is possible for
solving the poor of rooting in different olive cvs by dipping cuttings in
solution containing IBA at Y+«++ ppm plus Zn at ¢++ ppm for one
minute. Hormonal and nutritional status of the cutting are considered
important factors controlling rooting of fruit species.

- V-
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