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- ABSTRACT
The effect of some macro-nutrients an vegetative
growth and leaf mineral conlent of "Hinds" banana plants
grown in sand culture and:under {1eld condition was studied.
Results of sand culture experiments showed ftlhie low, uptimum
and high levels of each of ¥.P,E.Ca and Mg in hanana leaf.
The Vield experiments showed the suitakle rates of each of:

nitengen and potassium for optimal growth of “"Hindy™ banana.

Key words: Banana, Sand culture, mineral requirements, vegetative growth,
leaf mineral contents.



CONTENTS

Page

1. INTRODUCTION . .ot it i e e it et ettt e et e e maenas 1
2. REVIEW OF LITERATURE ... . .. et it e e eeae o 3
3. MATERIALS AND METHODS . ..ttt ittt it e et it e i e cme e eama s 26
4. RESULTS AND DISCUSSION ... it i in i ese it e mmeaas 38
4.1 Part 1. sand culture experiments ................. ... 38
4.1.1 Effect of different levels of nitrogen on vegtative

growth and leaf mineral content of “Hindy" banana

plants grown in sand culture ...... ... ... ... ... . ... . 38
4.1.2 Effect of different levels of phoesphorus on vegetative

growth and leaf mineral content of "Hindy™ banana

plants grown in sand culture ........... . .o aan 60
4.1.3 Effect of different levels of potassium con vegtatiwve

growth and leaf mineral contént of "Hindy" banana

plants grown in sand culture ....... ... ... . 79
4.1.4 Effect of different levels of calcium on vegetative

growth and leaf mineral content of "Hindy" banana

plants grown in sand culture ........................ 99
4.1.5 Effect of different levels of magnesium on vegetative

growth and leaf mineral content of "Hindy" banana

plants grown in sand culture .......... ... ........... il8
4.2 Part 2. Field experiments......... e nae e anaa 138
4.2.1 BEffect of nitrogen fertilization on vegetative growth

and leaf mineral content of the first ratoon of

"HIindy " DanBAna ... ..ttt i e e e e a e e e 138



ii

Page
4,2.2 Effect of potassium fertilization on vegetative growth
and leaf mineral content of the first ratoon of
"Hindy " DANANA . ...ttt et e e a e 150
5. SUMMARY AND CONCLUSIONS et tossaissrsvsssssnasanseassa 161
6. REFERENCES +«cesstrasnssasstssnsnasnnssennnsvntstsnnnns 167

ARABIC SUMMARY.



iii

LIST OF TABLES

MNa. Page
1- fopposition of Long Ashton srandard conplete

nut.rient solubion...... R
2- tCrmpositilion of Hoaglapd and Arnon sojlution.. . .o.o........ .. 33

3- Some physical and chemical properties of th soill..........34

4- Fffect of different levels of nitrogen on
vogetat 1ve Jrowth of "Hindy™ banana planls

oWl 111 sand culture (1988 5easomn) .. oo o s h n e e e e e e e P 21

H5- Iffect of different levels ol mitroegen on
vegetative growth of "lindy” barnana plant s

0wl T sand o llara (L9 Seanol) v e e e v e i e e e e - adl

G- Friect of different levels ol nitrogen an
some nolrient eslements in leaves of "Hindy™

Danana plants grown in sand culture (1988 seasont........47

i- Etfect of different levels of nitrogen on
some nutrient elements in leaves of "Hindv"”

Banana plants grown in sand cueltare (1990 seascond. ... .. .. 49




t.:...

[_;J._

10~

11-

il-

14-

iv

Liffect ol difrerent levels ol phosphorus on

vedgetative growth of "Hindy" banana plants gerown

in sand culture {(Y988 season)..... e e e

FEfect of dififerent levels of phosphoius on

vegetative growth of "Hindy"™ banana plants grown

in sand culture (1990 SEASON) & it v v i e amesar s reeeseasn

Effect of different levels of phosphorus on

some nutrient elements in leaves of “Hindy'"™

banana plants grown in sand culture (1988 seasont....

Effect of different levels of phosphorus on..........

some nutrient elementes in leaves of "Hindy "

bhanana plants grown in sand culture (1990 seasotl)

Eifect of different levels of potassium on

vegetative growth of "Hindy" hanana planis growe

in sand culture (1988 SeasOn) &t it ittt ittt e e e e e n e

FHfest of different levels of potassius on

vedgetative growth of "Hindy" banana plants grown

1 s5a1d CULLUure (1990 SCaS00) v v o r vt v r s et am ce et s ane e

Eftect of different levels af palassium on

some nutrient elements 11 leaves of "Hindy"

Page



le-

17-

18-

19~

a0-

Page
banana plants'grown in sand culture (19288 seasont........ 86
Effect of different levels of potassium oni
some nutrient elements in leaves of "Hindy"
bananha plants grown in sand culture (1990 season)........ 88
FEEfect of different levels of calcium on
vegetative growth of "Hindy" banana planis ygiown
in sand culture (1988 5easomn)...vvnvucneas creeseesena. 100
Effect of different levels of calcium on
vegetative growth of "Hindy" banana plants grown
in sand culture (1990 SEaASO0M) + v v v s v s s e ans e oancnnnnssrs .. 101
Fifect of different levels of calcium oh
some nutrient elements in leaves of “"Hindy™
banana plants grown in sand culture (14984 season)....... 106

Etfect of different levels of calecium on
some nutrient elements in leaves of "Hindy"

banana piants grown in sand culture {1990 season)....... 108

Effect of different levels of wmagnesium on
vegetative growth of "Hindy" banana plants grown

in sand culture {1988 season}...... et e et e ..119




41-

23-

24 -

26-

Page
Effect of ditferent levels of magnesium on
vegetative growth of "Hindv"™ banana plants grown

in sand culture (1990 seasond ... ..... e e e, 120

Effect of different levels of magnesiiim on
some nutrient elements in leaves of "Hindy"

Ibanana plants grewn in sand culture (1988 seasorl)..... . 125

BEffect of ditfferent levels of magnesium on
some nutrient elements in leaves of "Hiundy"

banana plants grown in sand culture (1990 seasont....... 127

Effect of nitrogen fertilization on vegetative

growth of "Hindy" banana plants (1990 seasaon)......... . 139

BFffect of nitrogen fertilization on some nutricent
elements in leaves of “Hindy" banana plants

(1990 BOASONY & v v a e a et it a s are e eaar s e, 143

Effect of potassium fertilization on vegetative

growth of "Hindy banana plants (1990 seasont .. ..cveuee... 151

Effect of potassium fertilization on some nutirient
elements in leaves of “Hindy" banana plants

(1990 SEaASOI)} v v vt eemnamen e nnnss e b rea et S L




2..

wii

LIST OF FIGURLES
Page

The plastic container used in the sand culture

ST 2= ol 8 1112 3 = e ke e, e 30

The third leaf from the top of "Hindy" banana
as affected by removing nitrogen from the nutrient

2o TR 5 o 1 OO et e s e e e .44

Chionresis on oldest t{hasall}l Jeaves of "Hindy"
banana as affected by removing nitrogen trom

THe NUET 1Nt SOl UL 0T . o v s r e v e s s et b et mmem st et asmaeaerraasa 44

Chlorosis on oldest {basal! leaves of "Hindv"
tanana as affected by reducing nitrogen by 50%

in the nutrient solution...... e e . 44

Eftfect of different levels of nitrogen on
some nutrient elements in leaves of "Hindy"

iranana plants grown in sand culture (1988 season)........ 48

Effect of different levels of nitregen on
some nutrient elements in leaves of "Hindy”

lhranapa pilants growil in sand culture (1990 season)....... D




10~

11-

L=

viii

Page
The third leaf from the top of "Hindy" banana
as affected by removing phosphorns from the

natrient solubtilon....evvesaneceecnaan G me et e e ve . 265

Chloregsis on oldest (basal) leaves of “Hindy™
banana as affected by removing phosphorus trom

thenutrient solution. . ..o et it i e neans C e e 65

Chloresis on oldest (basal) leaves of "Hindy"
banana as affected by reducing phosphorus by S0%

in the nutrient sOlutioN. c v et s vt v e v e ccma s nns e 65

Effect of different levels of phosphorus on
some nutrient elements in leaves of "Hindy"

banana plants grown in sand culture (1988 season)........ (&3]

Effect of different levels of phosphorus on
some nutrient elements in leaves of "Hindy"

banana plants grown in sand culture (1990 season) ...... . .10

The third leaf from the top of "Hiudy" banana
as affected hy removing potassium from the

mibrient sclution.. ..o ee oo .n et e 4 st 84

Chlorosis on oldest {basal} leaves of "Hindy"

banana as affected by removing potassium from




15-

lo-

1%-

18-

E9-

ix

I T=IaN O R ol il =T 3 B o= 0 1 Nl I o U 284

Chiorosis on oldest {basal) leaves of "Hindy"
bananas as affected by reducing potassium by LH0%

inthenutrient SOlUL IO . o v it it it ottt e e r e m e s e B4

Effect of diffeveut levels of potassium on
some nutrient elements in leaves of "Hindy"

banana plants grown in sand culture (1988 season)........ )

Effect of different levels of potassium on
some nutrient elements in leaves of "Hindy"

banana plants grown in sand culture (1990 seasont..... ... B9

The third leaf from the top of "Hindy" banana

as affected by removing calcium from the

mitrient scolution........ et e 4t e Ea et ke A e e .. 104

Chlorosis on oldest (basal)l leaves of "Hindy"

Lbanana as affected by removing calcium from the

(11E R ol =1 1 o= s T A o 103 T 104

hicorosis on oldest (basal) leaves ot "Hindy"
banana as attected by reducing calecium by 50%

in the nutrient selntion......... Ch e e cieeenaes 104



+

ot
[
|

Eftfect of difterent levels of calcium on
some nutrient elements in leaves of "Hindy™

banana plants grown in sand culture {1984 season)

Effect of different levels of calcium on
some nutrient elements in leaves of "Hindy"

banana plants grown il sand culture {1990 season}

The third leaf from the top of "Hindy" banana

as affected by removing magnresium from the

nutrient solution.. ... vneeuan e At e aea .

Chlornsis on oldest {basal) leaves of "Hindy"
banana as affected by removing magnesium from

thenutrient solution..... e e e e e ‘e

Chlorosis on oldest (basal} leaves of "Hindy"
banana as affected by redinecing magnesium by 50%

in the nutrient solution.,..... e e e, .

Effect of different levels of wmagnesium on

some nutrient olements in leaves of "Hindy"

banana plants grown in sand culture (19488 season}..

Effect of ditterent levels of magnesium ol

some nutrient elements in leaves of "Hindy®

Page

.......

.......

e

[
=)




27-

28~

29-

3=

x1i

banana plants grown in sand culture {1990 season)....... 178

Effect of nitrogen fertilization on {height and girlh}
al Lhe pseudostem atrd number of green leaves per plant
of the first ratoon of Hindy banana plants

{1990 sgason).......... Gt b e e e a e e e 140

Effect ovf nitirogen fertilizatien on lengtli, width
and area of the third leaf from the top of the first

ratoon of "Hindy"™ banana plants {1990 season)..... A

Effect of nitrogen fertilization on some
nutrient elements in leaves i the first

ratocon of "Hindy bapana plants {1990 seasoll) .o . v v ee .- 144

Elfect of potassium tortilization on (height and
yirth} oif the pseudostem and number ol ygreen
teaves per plant of the {irsl ratoon ol “Hindy"

banana plants {1990 SeaSom) v v u e v v e e esennnrconenenas wesee1582

Effect of potassium fertilization on length, width and
area of Lhe third leaf from the top of the first ratoon

of "Hindy" banana plants (L9490 seasonl. .. ... ... . .. .... 153




