EFFECT OF

Submitted in Partial Ffulfillment of

the Requirement for the

\e Yy

A Y

PLANTING  DISTANCE  ON

GROWTH, YILED AND  FRUIT
QUALITY OF WILLIAMS BAXANA
BY

MOHAMED MAHER SAAD SALEH

THESIS

Degree of

Master of Science

in no
N

Agriculture { fruit Crops )
I et

Department of Horticulture f
Faculty of Agriculture
Ain-Shams University

1988

Central Library - Ain Shams University




\\

APPROVAL SHEET

Name : MOHAMED MAHER SAAD SALEH
Title : Effect of planting distance on growth, vield and
fruit quality of Williams banana.

This Thesis For The M.Sc. Degree Has Been Approved byr

\Q_& e Skt
i

(Committee in Charge

\\
w

Date / /1988

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMENT

I am deeply indebted to Dr. Ibrahim Shawky, Head of
Department of Horticulture and Professor of Horticulture,
Faculty of Agriculture, Ain-Shams University for sugges-
ting the current study, his supervision, continuous Gui-
dance, Kind support and revision of the manuscript.

I would like to express my thanks to Dr. abd El-Mongy
Abou-Aziz vice president of Academy of scientific Res.and
Technology and Professor of Horticulture, National Research
Center for his supervision, continuous encouragenment ,
sincere help and revision of the manuscript.

I am also thankful to Dr. Essam Abd El-Aziz Shaban

Assistant Professor of Horticulture, National Research
Center for his guidance sincere help. and valuable advice.

Central -Library - Ain Shams University



Z. INTROZDUCTICN -
II. REVIEZW OF LITE
IITI.MATERIAI AXND
IV. RESULTS AND DI
A. Effect o=
2. Effect of

content----—-—->-—-——— -

C. Effect of
azt bunch s

ation and

uration --
D. Effect of
ams banana
E. Effect of
V. SUMMARY AXND CONCILUSIOCY
VI. LITERATURE CIT

CCNTENTS
RATURE =——mmmmmm e e e e
METHCDS ==m=—mm—me e e e e e
SCUSSICN=====mm= s m—m e
rlanting distance cn vegetative growth

planting distance on ace
hootinc (flowering
reriod from kunch shooting to mat-

planting

plantinc distance

ED

VII.ARABIC SUMMARY :

Central Library - Ain Shams University

25
33
33

43



—t’

INTRODUCTION

Banana is an impertant fruit plant, where the world
procduction atizins £2, 460,C0C tonsin 1955 (Fa0 procuchtion
year bcoX, 1883). Most of this guantity is produced
from tropical countries and few amounts aresnroduced from

subtropical cnes. A big part of this producticn (about

6,350,000 tons) is exported to other countries.

The Total planted area of banana in Ecypt attained
about 28,750 feddans in 1986 and produced about 236,859
tons. (According to the census of Egyptian Ministry of

griculture, 1986) most of this area ( about 80%) is

planted with Eindy variety.

In 1981 and 1982, banans production was not sufficient to
cover the demand of local Egyptian markets. Therefore,
Egypt imported about 112,000 tons cf banazna in 1851 and
about 119,000 tons in 1982. Since that time efforts
were concentrated to improve banana production in Egypt.
Scme new banana cultivars were intorudced

in 1982, by Ministry of Acriculture introduced corms ,i.e,

ot

of Williams banana. After intrcducing this variety,
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ha). Ee found that the first cycle plants of dense rplot

reached a height of 5.1 m. While the wicder sopacing gave

a pseudostem of 4.2 m height.

Ahmed and Mannan (1970}, planted Amristacer kananz at
sx4 ft. (1.2x1.2m), €x6 £t (1.8x1.8 m) and Bxf ft. (2.4x2.4m)

and pit sizes of 1 ft. (30 cm. ), 1.5 £t. { i5cm) anm

( 6Ccm ). They fcocund that the heicht of the pseudostem
was increassd with the decrease of the spacincs. The effects

of spacing, pit size and their interacticn on the boitom-

zirth of the pseudostem were not significant.

Gomes et al., (1&34

s
~—
-
h

cund that rlant crowth was inc-

reased with increasing densitv from 1120 to 3360 plants/ha.

Reynolds and Robinson (18832), working on wWilliams

banana at different densities (10001250,16€6 or 2222 plants/ha),
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Tlant Ccensity.

thus resulted

spacings.
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eimer and Cottreich (1960) found that wiiler
the leaves unfurl , more frequently and

in earlier flowering compared with clcser

and ¥annan (1970), planted Amritsagar banana

at different &istance. They found that neither the spac-

ing nor the pit-size,ncr their interaction could influence

leaves per plant. Theyv added that the aver-
lezves under different treatments,varied

35.88 leaves.

sities ¢f 1000-2222 plants/ha. ¥e focund that the suckers

growtnn was lowest under the highest density cancpy resul-

£ing in reducsed leaf emergence rate. Furthermore, with
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The research wcrk dealinc with the effect of planting
distance on lezaf mineralscontent of banana is few. The
only available work was :zhat of Kotur and Mustaffa (1984),
who studied the effect of spacing and nitrogen fertilizer
on leaf nutrient status of Rebusta banana. They found
that spacing had no appreciable effect cn leaf nutrient
status. They addéed that a rate of 210.67 c¢cm.N/plant ann-

ually was corresvonding to 3.51 3 leaf N, and procuced hichest

yield of 44.8 t/ha.

2. Minerals content of banana leaves :

However, 1t seems suitable to review some research
work on minerals content of kanana lesves to have a clear

picture about the levels of different rnutrients.

Central Library - Ain Shams University



T oeed s ST OZ DN a - ~ =L £ — — =
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the ziaznt zs &z gtanizard for analwvesis

for 5,2,0. and K.C were 2.6, 0O.13 and 3.3%, reszestive v,

"

Berairy {19€8), Working on Maghrabv banana planisad
at 4x<.5 m., found that the vpercentagesin leaves ranged
from 10.75 to 11.28 for dry weight, 2.723 to 2.923 for

N, 0.246 to 0.262 for P and 3.0537 to 3.455 for XK.

th

2li (1568), found that the highest nitrcgsn gercent-

age in Hindy banana leaves was 3.45 with the highest treat-
ment of nitrogen fertiliizaticn, while the hichest percentage
of nitreogern in - leaves with the same treatment

Machrab

was 3.11.

Zfeund that
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averace (3.39) when Rorusta kbananaz wz2g treated with
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Shawxy =2t al., (l87<& planted Basrai bananz zt 2.m
avert and treated the rlznitswiith Zolizr and scil nitrogen
application. They found that nitrogen percentage in

banana leaves ranced from 2.90 to 3.33.

Shawky et 21., (1%743) ,reported that N, 2 and K in

leaf of Basrai banana were (2.36-1.10), (0.01-0.26) and

(1.10-2.42), respectively at different sampling dates.

Jambulingam et al., (1975), found that leaf potassiunm
should be above 4.30 % for optimum production of Rcobusta

banana.

Shawky et al., (1986), studied the effect of spraying
with some commercial nutrients on leaf mineral contents
and yield of Hindy bananz planted at 3.5x3.5 m. They found
that the range of X,P,K, Ca and Mg % in leaves in the first
season were (2.31-2.8%3), (0.23-0.77), (2.02-3.68), (1.17-
1.62) and (0.30-C.46), respectively. In the second season
N,P,K, Ca and Mg % were (1.99-2.91), (0.15-0.20),(2.16-32.73),

{1.31-2.10) and (0.42-0.74), reszectively.
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Abou-Aziz et zl., (1987), stuidie
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ctassium fertilization on greowth and vield cf williams
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¢f the first season were (2.869-3.022), (0.1%2-0.2053)
and (3.270-%2.351) respectively. In theé second season
N,P,K & were (2.853-3.165), (C.18E-0.152) and (3.22C-

4.261) resrectively.

Abou-Aziz et al., (1287), studied the effect of diff-
erent rates of nitrogen fertilization on growth and yield
of Williams banana. They found that N,P,K % in leaves of the
first season were (2.847-3.477), (0.209-0.231) and (3.11l0-
3.170) -respectively. In the second season,N,P, K% were

(2.851=3.679), (C.212-0.230) and (3.18C0-3.261), resvectively.

3. Effect of plantinc distance on time of shooting and

bunch maturation of banana :

FPrcm a work with Lacatan variety in Jamaica Osborne
(1953), (as cuoted by Ahmed and Mannan, 1970) cbserved that
the period taXen by bunches to mature was markedly longer

in 2ll localities at densities of 810 per acre or rore.
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ixi, 2x2 and 3x3 m, cne c¢ff shcot was left with 1xl =,
cffshoots wizh 2x2 m and 3 cffs-hoots werelefiz with

3x3,m. They Zfcund that the time of maturity was nct
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Oppenheimer and Zottreich (2960), planted Dwarf banana
at 3x2.5 and 3x4.0 m spacings, They found that wider
spacings made the leaves unfurl more freguently and thus

resulted in earlier flowering as compared with closer

spacing.

Berrill (1963), stated that " the time of bunch
maturation of Cavendish bananas planted at 9 ft. (2.7 m)
between rows, 4 to 10 ft. (1.2 to 3.0 m}) between plants

is shortened with wider spacing than closer spacing’.

Azouz et al., (1567), found that there was no effect
for planting distance on flowering time or harvesting in

their work on Mathazlv , Basrai, Bombay green and Hindy
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Ahmed and Mannan (1970), planted Amritsacer banana
at 4xs ft. (l.2x1.2m), 626 fz. (1.8x1.8 m) and B8x8 £ft.
(2.4%x2.4 m) and pit size of 1 ft.(30 cm), 1.5 ft. (45 cm)
ané 2 ft. (60 cm). They found that plants with close space
took the longest time for the emergence of their inflore-
scence (about 267 days). Plants at widest space recuired
shortest time ( about 248 days). They added that the period
from flowering to harvest ( maturation) was shorter with

wider spacing.

Irizarry et al., (1975), planted Mariconge plantation
at five spacings ranging from 10x5 ft. (3.0 x1.5 m) and BTl
plants/acre to 5%3 ft. (1.5x1.5 m) and 1742 plants/acre.

They found that flower induction and harvest were slichtly

delayed under close spacing.

Echeverri and Garcia (1981), rlanted Dominice banana
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