GI¢ 5T

e
e

) # // m‘\“"” \\"“\ |

A fenl>

WATER REQUIREMENTS OF SOME CITRUS VARIETIES
ARD THEIR EFFECT ON FRUIT QUALITY

By

Thesis

Submitted in partial fulfilment of the requirements

T for the Degree of
"DOCTCR OF PHILOSOPHY"Y 3 /‘73 O
in the

Graduate Division
of
The Faculty of Agriculture
Ain-Shams University.

1969.

Central Library - Ain Shams University



Approved : -
- —

7 o P T

/"'ovo'ooofb‘ua;-no.

// y o / o A

5 : L,
e 090 0 6 ¢ ® B e T L e fe e v . e U w0 S e

Committee in Charge

Date: / /1969,

Uaniversit, of Ain-Shauws

Central Library - Ain Shams University



:

Central Library - Ain Shams University



¥

=
oW
o
i
N
s
]

‘ecls o oreat

hig deep sence ol gratitude to Di, Salan Sl-iabawy,

e}

Professor of Plant Production Department, Faculty
of Agriculture, Ain-shams University and or.
WMahmoud El-Barkouki, Assistant Professor, sorticul-
ture Department, Faculty of Agriculture, zl-Azhar
University; for their supervision, kind help and
constructive ideas during the work and the prepara-—

tion of this dissertatior.

Deep thanks are also due to Dr. A.L. El-Toni,

Taculty of Asriculture, Ain Shams University for his
[ [ 9 o

valuable suggestions end kind help during this work.

Central Library - Ain Shams University



TTUNTIVT Y ‘\;"Cﬁ\"/‘\\’;-‘
S ' {
THTRODUCTLCE e e co e tc e oo ee < & e e . e& s

]

-

TEVIEY OF LITHEVATURE ... oot oo
I- Water requirements ...... . e eeaee e

TT- Developineutal sbtages in the frult .....

a) Fhysical changes cecoeccivs oo oo

Colour of 2Ind ceeecevvos wor roco

FPrult diameter cce:vcwo-o. P
Frulit weight and volume cocoocsan

e a1 .
Hind ThlcKknessS cooonecocwonzosocoea

Bosential 01ls coce i iocio e
Palatability of Julce (.. .o cose
Julce COLOUDR .. :covoroc . cro cas
Julce velwie and welght coeovs o

b) Chzmical ChANEES vew o nveo v o ioes

Total aclds in the julce .ecocone
Total soluble

ST oy s
Ilf- A.LJB'LOMU\T W o s e o oo oo e E e s ve cean b e o e o

a) fruit acatomy and developmental stage
; J P %

b)) Anstoriy of creased frult ... oo
J

Central Library - Ain Shams University

S

°

o Oy

[0

o

~ o~

[6S NG )

O

~
L

I
O G



elative
Percent of decav scecoeooconco

Loss in fruit weight ... ...,

Welght, volume and perceunt of

bpecific gravity covescocoocs
The Pag oo v vvin . L ue

Acidity in the Jjuice sevecoee
Total scluble s0lids .ecov-w-

s 000 26

¢ & ¢ 20 ¢

¢© 66 0 0 ¢ o

Juice

L0 0 v oo

o o e 0 00

o ¢ ¢ 0 o e

Total soluble solids-acid ratioc ...

Ascorbic acid (V.c.) in the J

MATERTAL LMD METHODS ... . Cece e

RISULTS AND DISCUSBION .. o .o o ooee
T- So0il water relationS.... .oc.o.oo...

II- Prult development ... .. c.0o o .-

2) Physical properties ..o.. .oc..
Blooming ccc - -ccoearosocen

Rind colour ......

c
.
°

vice .

3
LY o o0
" P
)
c 2 e
° ¢ o e o
c e o0 3

- o v ©

Central Library - Ain Shams University

NS\ I \CRENAC I
LC VRN S



b) Uhne rtles . c e G
ty in uice

Tuble 201ids (Tooee) enceso 57

1hle solidss acid ravio o« 96

id (V.Cu) ot cinoeacccos 101
0ils in the TInd veeseeo.. 108

T

Effect of irrigation treatments on

the yield coeven.inocsovosocscccoses 11l

III- Creasing (Tabheer) .ccoecosoccscencocsoos 115
Lffect of irrigation treatments on
CrEaSINE oo ccveossccaonorncecnsonosscos 1i5
Comparison between creased aud non-—
creased FTPULLS coeevcconaocons . scesaas 120
Truit Alamelters seoieciiencisc s-nsaes 120
Fruit welght and VOLUme cceeovoaorcone Lt
Rind and albedo TLiCKNESS oceeecooccoa Lk
Dind welght oo vecvorcocosvrornsacanacs 153
Moisture in the Tind c..vecocrosc-ocos L7
Volume and weight of the Julce ceoenss 157

Moisture content in the iuice cieee.o. 147

Tobtal soluble solids (T.5.5.) ccooerss 149
Acidity in the Julce . c.ocevce socsaon 1275

T,on.8, = acid ratio e veoverovocuanaso
c

PR R o ERUN. 7
Wecential oils in the Tind ceecernceces 10D

Cormarison bebween creased arn. non-
creased fruits

o
?-‘l".&.\.dtOLn\ b oc - s coece:  ©ooe o0 e e o EBUGLLb OB OG0 @ 156¢

(R

Central Library - Ain Shams University



; . -
g E

L kN . 5 8 0 0 o e

\ o

P A TR . . 5

R AU PREN RVENIESS Py . o o h i i w ww L /

TS wrad it 53

AT WEeLEETU e e we e s ae . e eeswoce oo s

Jduice poercentagé occceo: oo scecco e
ACLALLY voeosve.vcrooccionoovecocsaces 203
Total soluble s0lidS ccoooocce roo:oon 206
Total soluble solids—acid ratio ..c... 203
Lscorbic acid content (V.Ce) cococooco 209
Effect of irrigation treatments on

decay percentage during storage ...... 212

SUMMARY AND CONCLUSION . iivvvccoc oo cooacsas 21

\ A

LITERATURE CITED .oco.censosonsvuvoscoocesscssccs

no
no
N

ARABIC SUILTARY.

Central Library - Ain Shams University



It is Inowa Thst clbrus varieties, are
imporbant foult crop in the dnited Arab Hepudlic. 1
occupy more thar 50/ of the total area coverea with Irult

trees,

The zcreage oif citrus trees in the Uanlted Arabd
Republic reached to about 120,000 Feddans (Zable 1).
Approximately G7% of this area 1is occupled with orange
trees.

The Balady orange (a variety of sweet orange)-

Citrus sinensis, Linun,- iz one of the major fruite of
sconomic importance in the U.A.K, It comprises a great

percent of the orange area. IThe total sres of this

variety in 1965 was 26,285 Feddans and The highest acreage

-

of which is concentrated at Calublya province, where the

nresent Ilnvestiyation was carried out.

A wreat attention nas been given to nmalady orange

variety in forelgn markets, Yor its high quality and
juiciness.
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Leecording to the Horliculture epartment report,
or Arriculiure, 1965 .

160510k =80
Citrog srange Balad; Balady
0. Provinces acres. e ncreage O. Acr. G.aer-
(Fed.) o (Fed.) 7

1 Reheira 25077 2093 2254 £.98

p Calubiya PPR2% 18.55 5891 20650

% Sharkia 13005 10.35 2511 19.3C

4 llonoufia 12010 10.02 2491 20« 74

5 Gharbia 3610 718 1121 13.01

6 Dakahlia 5783 L.82 003 10 .42

) Alexandria 1674 1.39 126 2.12

8 Ismailia 2175 1.81 737 332.88

9 Sues 146 5el12 106 72 .60

10 ¥afr—-el-Sheikh 1550 1.29 224 1445
1 Damietta £17 Ce51 48 7.7

12 Cairo o 0.82 252 25.60
13 Giga 4071 3.39 1018 25.00
14 Beni~Suef 2755 232 1048 37,53
15 i L38F L.07 8&5 1%.11
15 3452 2,85 1358 35.33
17 5140 L.2% 4091 7946
18 1328 1.1C 035 7048
1% 912 076 483 52.90C
20 343 Ne28 144 L2.22

Total 119776 - 20285 -

Ministry
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Frus fertilizgation, root-gloclis, maturity and storage
CToLLens, Jel Luvestliaticond oo wacel cetuivenents and
irriication oiF citous Lruite are lacking in U.A.0., as bhes

are more conmplicabed subjects.

The present work was planned to evaluate the effect
of irrvigatior oxn fruit quality oi Ralady oranges during
development and storage. Such work may gulde to sclve the
probvler of Creasing (Tabheer), which is a serious problem
corfronting the frult exporters and couses a big loss in

Truits during marketting and exporting.
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Tie litexature of the resent investiravion has

beenr reviewed under five maln headings

.

L~ Water Reguirenents.

LI~ vevelopnental Stages in the Pruit.
Iif-Anatomy.

IV~ Creasing (Ta‘olteé'r) .

V- Storage.

‘ater Feguirements

A Jarse number of publications dealiasr with the
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woeter avaliavle bo plant in the soll were published., As
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root-zone was 1n the rauge
between fiell capacity and wilting point, the percertage

of wisture content in tiise range had no effeect on the -

appasess growth of the Frult (14, 20, 50, 74 . 98).

PP v S 24 AT A (ST e A
Concernin. tihig scolleld (9g) mentloned

that the avallaitls s0il noisture aecreased =28 the nmolisture

arvrbe oy ke v e € el e .
CoIlmen T leci-cag ol L0

nanent wiilbing polot.

Iy

for obtainin. avallavle water from soll,
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arnd wiltine mercentage (<L,

Floyd (£6) siowed that when a tree suffered from
lack of water, its yield was decreased, eventhough it was
recovered after an irrigation. On the other hand increas-—
ing number of iriigations or the water quantity resulted
in injurying the crop and the soil, besides being a waste

for both water axnw labou.

. ‘ e e I~
Nocxrashy (7%) found that ten 1irrigatlons with

5 : e el T A Aar PR g e

%G00 w7 /feddan,/year as & mOsU convenient Teglme LOX
. . e s s N
orance irrisaticoa, In the U.a., OrCRArES.

Israclsen and Frang (50) Lound that some available

+ o gete AT ey ST P o it i D ED
water content (about 29 of wmolsture ovel' TRS wilting

best results
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Colour of Nind.

Juring ripening the chlorophyll combent in ths rind
decreases, and the carotenoid pigments increases. The

rind colour chanpges from green to orange (18 and 63).

Concerning the relation between water applications
and the changes of the rind colour, El-Mahmoudi et al.(23)
found that light water applications accelerated colour

development in orange Ifruits.

The colour of the rind alone was not a standard
index for ripening or palatability of citrus Lfrults

(12, 17 and 99).

)

Wost of the work done concerning the fruit develop-
ment found that the fruit diameter increases during the
seasonal changes and till maturity (25, 52, 7% and 89).
Jacobs (52) stated that the greatest increase in diameter
of oranges happens during the period of development prior
to the attainment ol prirne eating gquality, while a less
rapid and irregpular increase occurs during later gfages

of wipening.
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Flie appearaicce ol Tthe frult

durine develonmental stages, 1s tne increase ln ite welght
N . g 9 &

alit velume (9, 2%,

i) iy}

, TR ob) VA O oY OV
L4552, G5, 73, 89, 94 aad 95).

_{.

Azouni and Shiaty (%) found that the lime fruits
increased at first, in early stages ol fruit development,

then decreased till the end of the seasoi.

Erickson and Richards (24) found that the fruit
size but not fruit number was less on the dry than on the
moist soil., They also found that the percentage of rag in
Valencia labte oranges, was gleater in fruits taken from
trees in the dry scil thaz that taken L{rom trees in the

wolst scll.

|6

Hind Thickness,

f

Many investlszators founw that the peel increases
4 # .

i1 its thickness curing the frult deveclopment, as the
secason advances (5, Jv, U4 and 95), while lHarding gt al.

-\ 3 -. - 3 - N
(455 wevorted that the peel th

}.J

ckness renained unchanged

the various stases of growth and ripening.
5 &

Uria et al. (97) aad Hasharty (72) found that
increasing water quantity during the season caused splicting

ci fmuits.
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