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ABSTRACT

Finger drop, the dizlodgement of the individual banana
fingers from the bunch during ripening was studies in
Maghrapi, Hindi and Williams Lansna fruits. Ethrel at 500 or

750 ppm as dipping treatment was usad for inducing ripening

in these cultivars alone or in -“ombination with CaCl= at 2%
ar NAA at 25, 50 and 120 ppm. The physical properties i.e.
weight loss, pulp percant, cclour development and finger

drop percent were studied during ripening pericds. Moreover,
chemical determination such as T.3.S., total acidity, total
tannins and starch contents were alsc done. Anatomical

studies in pedicle fruits was 3lsc studied.

There was an evident incre-z= in weight loss %, pulp %,
finger Jdrop %, colour score devzliopnent, T1.5.5., acidity and
toetal tannins. However, starch sontent waz reducing with

advanced in ripening procec:s.
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In =zddition, anatomical =studies In pedicel fruits
clearly indicated the low lignification and resins and large
area at vascular bundle in the abscission zonz of Williams
fruits in comparison to Mzghrapi and Hindi fruits might be
explained the low percentage of separation of Williams

fruits.

In general, the b=

W

t treatments in this study was 2%
CaClz before 500 ppm ethrsl or 25 ppm HAA  tefore 500 cpm
ethrel which were more effective in reducing finger drop and
impreving fruit quality in artificial rip=ning of btanana

fruits.

Central Library - Ain Shams University



ACKNOWLEDGMENT

I wish to express my sincere gratitude to Dr. Salah, M.
El-Natawy, Prof. of Pomology, Hort. Dept. Fac. of Agric. Bin
Shams Univ., for his supervisicn, continucus guidance, kind
support and fruitful encocuragement during the whole work and

preparing this manuscrigpt.

I am also gresatly ind<btd to Dr.  Ahmed, 3. Moutasser,
Prof. of Pomolcgy and Dr. Asszem, D. Shaltcut Assistant Prof.
cf Pemology, Hort. Dept. Fac. of Agric. Ain Shams Univ., for

their supervision, guidance and their endless advice.

My sincer gratitudes to Ir., M.A. Salama, Frof. of

Pcmclcogy, Cairoe Univ., zt El-Fzycoum Governcrate, for his

it

sincer help in the anat miczl stuii=s.

My deep thanksz are

~+

Tr. Mayzmi, A. Abd El-Chani,
Lecturer of Pcmology, Hort. Depro, Fac. of Agric. Ain Shams
Univ., for his sincere bLe=lp during the whole work and

preparing this manuscript.

Thanks are also toe 311 uwlose kind help made this work

possible.

Central Library - Ain Shams University



CONTENTS

Page
INTRODUCTION .ttt ittt e e e e e e e e e e e e e e e e e e, 1
REVIEW OF LITERATURE ............. ettt e vere. 3
MATERIALS AND METHODS ... ittt ittt ee e e e e e e i5
RESULTS AND DISCUSSION ...\ttt e it ee e e 20
res : 20
I. Physical Properties ... ... .,

1. Welght 10SS . ..iiiii ittt et e e ci i e e 20
2. PUlp Percentage .o i it e 27
GOl OUr SCOTE L ittt ittt e e e e e e e 34
Finger drop ..., ... e - 42

IT. Chemical preperties ...t e e 49
1. Titratable acidity . .v it e i, 49
2. Total soluble s0lids (T.5.5.) v, 52
3. Btarch L e 55
ITI. Histclogical studies ........... e e e et 59
SUMMARY AND CONCLUSION ..ttt e oo et s, 66
LITERATURE CITED ..ttt e e e e e e e i, 71

ARABIC SUMMARY.

Central Library - Ain Shams University



No.

~4

I.LIST OF TABLES

Page

Effect of ethrel, NAA and CaCl= as a post-harvest
dipping treatments on weight loss % of Maghrabi, Hindi

and Williams banana fruits, during the season of 1989.

Effect of ethrel, NAA and CaClz a= a post-harvest
dipping treatments on uweight loss % of Maghrabi, Hindi

and Williams banana fruits, during the seasocn of 1990,

Effect of ethrel, NAA and CaCls as a post-harvest
dipping treatments cn pulp % of Maghrabi, Hindi and

Williams banana fruits, during the season of 1989. ...

Effect of ethrel, NAA and CaClz as a post-harvest
dipping treatments on pulp % of HMaghrabi, Hindi and

Williams banana fruits, during the seascn of 1990....

Effect of ethrel, NAA and CaClz as a post-harvest
dipping treatments on <olour score of Maghrabl, Hindi

and Williams banana froits, during the ssason of 1989,

Effect of ethrel, NAA and CaCl= as a post-harvest
dipping treatments on colour =core of Maghrabi, Hindi

and Williams bananz fruits, during the season of 1990.

Effect of ethrel, NAA and CaCl= as a pest-harvest
dipping treatments on finger drop % cof Maghrabi, Hindi

and Williams banana fruits, during the zesson of 1989.
Effect of ethrel, NAA and CaCl= as a Fost-harvest

dipping treatments on finger drop % of Maghrabi, Hindi

and Williams banana fruits, during the season of 1990.

Central Library - Ain Shams University

21

22

28

29

35

36

43

44



Cont. :

No.

10.

11.

12,

Page

Fffect of ethrel, HAL and CaCla as 3 post-harvers
dipping treatments on acidity 2 (g malic acid/.
fresh weight)of Maghrabi, Hindi and Williams banana

fruits, during the season of 1080, . ... i ieevnnnnnns 50

Effect of ethrel, NAA and CaCl-. as a post-harvest
dipping treatments on acidity % (g malic acid/10C g
fresh weight)uf Maghrati, Hindl and Williams banana

fruits, during the seaszscn of 1990 ...ttt v v vnnnnnn 51

Effect of ethrel, NAA and CaCl- as a post-harvest
dipping treatments on T.S5.58. % of Maghrabi, Hindi

and Williams banana fruits, during the zezson of

Effect of ethrel, NAA znl! CaCl: az a2 pc=t-harvest

dipping treatments on T.Z.3. ¥ of Maghrabi, Hindi

and Williamzs banana fruits, during the aeason of

Effect of ethrel, NAA _n! CaCls as 3 post-harvast
dipping treatments con starch content of HMaghrabi,

Hindi and Williams banana fruits, during the season

o I 56

Effect of ethrel, NAA and CaCl-: a3 a3 pozt-harvest
dipping treatments on starch content of Maghrabi,

Hindi arnd Williams btanznz fruitsz, during the seacon

O 57

Central Library - Ain Shams University



LIST OF FIGURES
No. Page

1. Effect of ethrel, NAA and CaClz as a post-harvest
dipping treatments on weight loss % of Maghrabi., Hindi

and Williams banana fruits, during the season of 1989, 23

2. Effect of ethrel, NBA and CaClz as a post-harvest
dipping treatments on weight less % of Maghrabli, Hindi

and Williams banana fruits, during the season of 1990. 25

3. Effect of ethrel, NAA and CaCl: as a post-harvest
dipping treatments on pulp 2% of Maghrabi, Hindi and

Williams banana fruits, during the season of 1989.... 30

4. Effect of ethrel, NAA and CaClz as a post-harvest
dipping treatments on pulp % of Maghrabi, Hindi and

Williams banana fruits, during the season of 19%90.... 32

5. Effect of ethrel, NAA and CaCl=z as a post-harvest
dipping treatments on zolecur score of Maghrabi, Hindi

and Williams banana fruits, during the season of 198%, 37

6. Effect of ethrel, NAA and CaClz as a post-harvest
dipping Lreatments on colour score of Maghrabi, Hindl

and Willjams banana fruits, during the season of 1990. 39

7. Effect of ethrel, NAA and CaCl= as a post-harvest
dipping treatments on finger drop % of Maghrabi, Hindi

and Williams banana fruits, during the season of 1989, 45
8. Effect of ethrel, NAA and CaCls as a pcst-harvest

dipping treatments on finger dicp % of Maghrabi, Hindi

and Willjiams banana fruits, during the season of 1990. 44

Central Library - Ain Shams University



No.

1t

I.IST OF PLATES

Page
Show cross sections in abscission zone of banana
fruits, (a}). Williams fruit; (b). Maghrabi fruits
and (¢) Hindi fruilts ... it s e, 60
Cross sections in abscission zone of banana fruits
shows vascular bundless (a) Wilttiams, (b) Maghrabi
and (c) Hindi ................... f e e e e e 61
Cross sections in abscission zone of fruits as
affected by treatments (a) Williams, (b) Maghrabi
and (c) Hindl ... e e e e, 62

Cross sections in abscission zone of banana fruits
show resins and stone cells as affected by treatments

(a) Williams, (b) Maghrabi and (¢) Hindi ............ 63

Central Library - Ain Shams University



INTRODUCTION

Banana 1z considered cne c<f the most popular and
favourite fruits for many pecple all over the world. Banana
Iruits hadg excellent tlavour, good taste and high
nutritional value. Moreover, from the economical point of
view banana fruits are considered the green gold of some
pProducing countries. In Egypt, the cultivated area with

banana was 38000 Fed. (Miniztry cf Agriculture, 1989).

Artificial ripening -f tananas is very =ssential since
the fruit does not ripen normally on the plant. Consequently
commercial method under :zcntrolled temperature and humidity
should be zsed. Tre prelimsr-r meth:id ¢f rip:ning banzana
fruits waz simply by expizing the fruits to the fumas of
burne? cozl in spacial :zl-z:22 clambers. Latsr on. some
modificaticons developed euxp:izing the full green fruits to

acetylene gas in closed chanber

n

These techniljues require

spezisl preparations and rigenins procecs atoo

N
0]
th

phares.
The compound known as etheapion (TEFAY which decompcses

in plant tissues releasing etivlens ma, = effective in

hastening the ripening withiut need to special ripening

conditions. On thse other T.z1.l, zte=ntion has been shifted

towards wusing =zcme grow+th 120l -ting subrtancss =zush as HAA
g = = =4

and z=ime 7ineral salts zo-) oa- Itism hlorile as a3 post-

harvest dipping treatment 15 - nmbinaticn with «thephon for
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improving fruit quality and reducing  finger drop during

ripening process.

This investigaticn wasz -zrried -ut to study the effect
cf ethephon, NAA and caicium chilcride as a2 post-harvest
dipping treatments on Fhysicasl and chemical prorerties of
Maghragi, Hindi and Williamz ‘tanane fruits. However,
anatomicza studi=s haz t2=n done  to stiidy  the fact-re
sffecti

ng finger dreop during ripsning process.
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REVIEW OF LITERATURE

I. Physical and chemical Lroperties of banana fruits:

Ethephon (2-Chlercethane phosphonic acid) is a compound
which decomposes at phvsicleoeiczal H. releasing ethuvlena oac
(Cook and Randall, 1988, Warrer and Lezopold, 13€93,
sStimulation of endogencus ethvliens production from the
ethephon treated tissuss was also reportad. Pratt and
Goeschl (1969) repcrted that =thvlene acts as a ripening
hormone in manv plant sps-izz 3nd affected the ripening

process in many fruits.

Aziz et al. (19€9% fcund that fruit flavour of Dwarf
cavendish banana Was not affected bty dipping in 2Z2,4-D or
2,4,5-T beoth at 12-10730 ppm. 3nd was best after stcrage for

6 days at S5SeF,.

Fac er al. (1971 menticne=d that pature persimmoen, banana
and fapodilla fruits were dipgpesd ir SCO0 ppm ethephon before

STorage at rocm temperaturs -r v

il

it in ailr-tight zhamber in
the presence of aqueocus etherhean at concentrations of S500-
5000 ppm with added HaOH. Ripering occcurred within 2-5 days
in banana, 2 days in sapeodilla and 1-3 days in persimmon,
compared with 14 days, 7 davs z2nd no ripening respectively,
in vuntreated fruit. Fersimmons  turned red and bananas
vellow. T.85.5. contents increased, but there wz2s no change
in sapodilla colour or T.S.9. There was a marked reduction

in starch content of tanana. Tirtratatble acidity decreased in
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persimmon and banana and increas=sd in sapodilla. Ripening
time and changes in fruit composition were directly

proportional to the concentraticns of ethephzn used.

L

8vwad and Compagno (1975 has dipped dwarf banana fruits

[

in sclutions of ethephon &t 00 or 1000 ppm for periods
ranging from 1 min. to 1 h. They found that all
concentrations and dipping times were equally effective in

inducing ripening abcut 8 days leofore untreated fruits.

11975 rep:rted that applving NAA st 20

[

Blanpied et a
ppm  to Mcintesh trees was more 2ffeztive in reducing fruit-
abscission which resulted in from ethephon treatment. The
same results was also obtain=d by Faragher and Brohier

11975%) on Jonathan apples.

El-Banna (197f) repcrted that ethephon treatment
shertened the time reguired r-r ripening «f banarnas cv.
Maghraby (Gross Michel) from 14 dayvs {control) to 4 days
when used ethephcn &t 550 or 1022 pepm and te € days (100 and
250  ppm). This favcurable effect through the effect on

colour development.,

Rizk et al. (1976} found that spraying of 2,4-D or
2,4,5-T each at 500 or 1000 ppm on Dwarf Cavendish bananas

after harvest caused uneven ripaning.
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