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RESULTS AND DISCUSSION
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1 - The effects on Washington navel orange

a ) effect of different pollination treatments and

some growth regulators on fruit set, remaining

fruits after June drop and mature fruits in the

Washington navel orange variety.

Data in Tables (1),(2) and (3) and figures
(1 ), (2) and (3) show the fruit set percent,
remaining fruits after June drop and yield of
Washington navel orange trees as affected by
bagging only, emasculation and bagging, artific-
ial c¢ross-pollination with Balady lime, Marsh
grapefruit, Balady mandarin and Suckarry orange
pollens and some growth regulators treatments
during 1985,1986 and 1987 seasons. It is clear
from the Tables and figures that both bagging
only and emasculation and bagging treatments
gave the lowest percentages -of fruit set, remai-
ning fruits after June drop and fruits remained
to maturity {( yield ). The very low fruit set
in bagging only and emasculation and bagging
treatments is evidently due to the lack of func-
tional pollen for selfing in this variety ( Frost
1943 ), Bagging or emasculation of flowers could

also exert a harmful effect on fruit set. However,
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fruit set occured under the emasculation and bagging
treatment is evidently due to the ability of this variety
to set fruits parthenocarpically which is in agreement
with the findings of EL-Tomi ( 1957 ) and Abo-EL-Komsan

( 1978 ) However, Cross-pollination with different polli-
nators caused highly significant increase in fruit set,
remaining fruits after June drop and mature fruits comp-
ared with open pollination treatment. Moreover, differ-
ent kinds of pollen varied in their effects with Balady
mandarin being the highest paternal pollen and Marsh
grapefruit as lowest. Generally, Fruit set in Washington
navel orange is greatly increased by using of functional
foreign pollen. These results are in agreement with the
findings of many authors such as, EL-Tomi ( 1957 ),
Khalil ( 1967 )}, Sherif ( 1983 ) and Mohamed ( 1984 ).
all showed that artificial cross-pollination with fereign
citrus pollen had increased fruit set in Washington navel
orange and other citrus varieties, The high effect of
mandarin and Suckarry orange pollens on fruit set is due
to its high pollen viability. The comparatively lower
effect of Marsh grapefruit pollen on fruit set may be due
to the fact that Marsh grapefruit produced pollen with
low viability. On the contrary, Musahib-ud-Din and

Kamil ( 1963 ) reported that cross-pollination resulted
in poor fruit setting and Abbas ( 1983 ) who reported
that, open pollination treatment increased fruit set or

fruiting in all studied varieties than the artificial
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cross—-pollination treatments with exception of Dancy
tangarine when used as a pollinator for Carter navel

orange.

With respect to the effect of growth regulators

treatments, It is also clear from Tables and Figures
that both GA3 at 1000 p.p.m and 2000 p.p.m or the combi-
nations between GA3 and N.A.A treatments had resulted in
a considerable increases in fruit set, remaining fruits
after June drop and fruits remained to maturity ( yield )
in Washington navel orange trees. The effect of GA3 on
increasing fruit set and preventing fruits abscission and
drop was reported by many investigators such as Iwasanmi

( 1954 ) , Hield et al ( 1958 ), Coggins et al ( 1963 ),
Randhawa et al ( 1962 ), Salem ( 1963 ), Hield et al (

( 1965 ), Diedda ( 1971 b Chundawat and Ran&hawa ( 1972 )
Canat et al ( 1974 ) Mohamed ( 1978 } and Bredll ( 1986 ).
Moreover, N.A,A., Treatments were found to significantly
decrease fruit set, remaining fruits after June drop and
fruits remained to maturity { yield ). These results
are in agreement with the findings by Hield et al ( 1962 ).
On the other hand, Sandhu et al ( 1986 ) reported that,
N.A.A. at 15, p.p.m was effective in reducing pre-harvest

fruit drop in Jaffa and Blood Red orange.
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b ) Efect of different pollination treatments and some

growth regulators on physical properties of Washington

navel orange fruits : -

Data in Tables (4),(5) and {(6) show the physical
characteristics of Washington navel fruits as affected
by bagging only, emasculation and bagging, artificial
cross-pollination with different pollen sources and
some growth regulators treatments druing 1985,1986
and 1987 seasons. It is clear from the previous tables
that bagging only treatment gave slight increase in
fruit weight than open pollination during the three
seasons of this study, emasculation and bagging trea-
tment had increased fruit weight significantly as com-
pared with open pollination during the study. These
results may be due to the low number of fruits at
maturity. Moreover, artifical cross-pollination with
Balady mandarin and Suckarry orange pollens had signi-
ficantly higher average fruit weight than the open
pollination treatment during the three seascons of this
study. On the other hand, grapefruit pollen was lower
in average fruit weight when compared with the both
different pollinators and open pollination treatment
and the differences were significant. The increase
in fruit weight of Washington navel orange fruits as
a result of artificial cross-pollination with foreign
pollen was reported earlier by Khalil ( 1967 )},

Weheda ( 1972 ), Kawasmi and Oguma ( 1973 ) and

Sherif ( 1983 ).
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Concerning the effect of GA3, N.A.A, and combination
between GA3 and N.A,A on fruit weight, it is noticed that
GA3 at 2000 p.p.m, N.A.A 50 p.p.m and combination with
GA3 and N.A.A treatments applied to emasculated flowers
had Significantly higher increase in fruit weight than
open pollination treatment, These results are similar
to that reported by Deidda ( 1971 ) who found that GA3
at 50and 100 p.p.m of GA3 applied at full bloom caused
significant increase in fruit weight. Moreover, Mawlood
( 1977 ) found that spraying grape fruit tres with 200
or 500 p.p.m of GA3 at full bloom resulted in an increase
in fruit weight. On the other hand; the same trend was
found by Hield et al ( 1962 ) when appling N.A.A at 350,

500 and 1000 p.p.m to Wilking mandarin trees. This incr-

easing in fruit weight had resulted from the thining effect.

Concerning fruit height, it is clear that bagging
treatment had no effect while emasculation and bagging
treatment had significanly increased the fruit height as
compared with open pollination treatment during 1985,
1986 and 1987 seasons, The artificial cross-pollination
with Balady lime’ Balady mandarin and Suckarry orange
pollen had varied from one season to another, the increase
in fruit height was significantly noticed except in Balady
mandarin and Suckarry orange in 1986 season, as the fruit
height was not'affected. In addition, cross-pollination

with grapefruit pollen had not affected fruit height as




- 64 -

compared with open pollination treatment during this
study. These results are in agreement with the finding
of Khalil ( 1967 ), Weheda ( 1972 ), Sherif ( 1983 ) and

Mohamed ( 1984 ).

The application of N.A,A at 50 p.p.m or N.A.A at 25
p.p.m + GA3 at 1000 p.p.m caused highly significant incr-
ease in fruit height as compared with open pollination
treatment. These results are in agreement with those
reported by Srivastava et al ( 1973 ). On the other had,

Bishr ( 1987 ) found that, the reverse is true,

With respect to fruit diameter it is obvious that

. bagging only and emasculation and bagging treatments had
not affeceted fruit diameter compared with open pollina-
tion treafment. On the other hand, cross-pollination
with different pollinators caused highly significant
increase in fruit diameter as compared with open pollina-
tion during the three seasons of this study. These resu-
1ts are in confirmity with the finding of Khalil ( 1967 ),

Weheda ( 1972 ) and Sherif ( 1983 ), Furthermore, GA, at

3
1000 p.p.m and 2000 p.p.m treatments decreased the fruit
diameter but the differences were so slight to be signifi-
cantly decreased it as compared with the open pollination
treatment: . In other words, N.A.A at 25 p.p.m significa-

ntly decreased fruit diameter and N.A.A at 50 p.p.m had

no effect on fruit diameter .while the combined
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N.A.A, at 50 p.p.m + GA, at 1000 p.p.m or 2000 p.p.m and

3

N.A.A, at 25 p.p.m + GA3 at 2000 p.p.m treatments caused
highly significant increase in fruit diameter as compared

with open pollination treatment during this study.

Concerning fruit shape ( H/D ) ratio it is clear

that bagging only treatment had no effect but emasculation
and bagging treatment caused highly significant increase

in fruit shape index. Artificial cross-pollination treat-
ments had not affected fruit shape during this study except
in grapefruit and Balady lime pollens in the first and the
second season,respectively which were significantly decrea-
sed when compared with open pollination treatment. It is
obvious that fruits resulted from pollination treatments,
the shape index was >»1. This is in agreement with the find-
ings of Khalil ( 1967 ), Weheda ( 1972 ), Rokba et al(1976),

Kitat et al ( 1980 ), Sherif ( 1983 ) and Mohamed (1984 ).

Growth regulators treatments on emasculated flowers
with GA3 at 1000.p.p.m and 2000 p.p.m significantly incr
eased fruit shape index at 1985 and 1987 seasons. N.A.A
at 25 p.p.m had not affected in fruit shape index while
N.A.A at 50 p.p.m and N.,A.A at 25 p.p.m + GA3 at 1000 p.p.m
treatments caused highly significant increase in fruit shape
index as compared.with open pollination treatment during
1985,1986 and 1987 seasons, Similar results on N.A.A sprays
and their effects on fruit shape index were reported by

Hield at al ( 1962 } and Babu and Lavania ( 1986 ).
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Regarding peel thickness, the data in the three tables
4,5 and 6 indicated that both bagging only and emasculation
and bagging treatments had not affected peel thickness
during this study. On other hand, artificial cross—pollina-
tion treatments showed variability from one treatment to
another, cross-pollination with Balady mandarine pollen
had resulted in a significant increase in peel thickness
compared with open poilination treatment while other
pollinators caused a slight increase in peel thickness
during this study. Earlier findings of Sherif ( 1983 )
had indicated that using Balady mandarin as a pollinator
for Hamlin orange, Marsh grapefruit and Balady lime had
resulted in increasing peel thickness.

Applied GA, at 1000 p.p.m and 2000 p.p.m caused signi-

3
ficant increase in peel thickness as compared with open
pollination treatment druing this study. The increase
in peel thickness as a result of GA3 treatment was repo-—
rted by Coggins at al ( 1968 ) Deidda ( 1971 ), Chundawat
and Randhawa ( 19721’Atawia ( 1984 ) and Lima and Davies
( 1984 ). Moreover, using N.A.A at 25 p.p.m or 50 p.p.m
caused slight increase in peel thickness compared with
open pollination treatment during the three seasons of
study. In addition N.A.A at 25 p.p.m + GA3 at 1000 p.p.m
had resulted in a significant increase in peel thickness

while the addition of N.A.A at 50 p.p.m to GA3 at 1000

p.p.m or 2000 p.p.m caused a slight increase in peel
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thickness during 1985, 1986 and 1987 seasons compared

with open pollination treatment.

Concerning fruit juice, it is clear from the previ-
ous tables that there is no significant differences in
fruit juice percent between bagging only and emasculation
and bagging treatments and open pollination treatment
while artificial cross—pollination with Balady lime,
Balady mandarin and Suckarry ornage pollens caused signi-
ficant increase in juice percent as compared with open
pollination treatment during this study. In this respect,
Sherif ( 1983 ) reported that, cross-pollination with
Hamlin orange pollen for Marsh grapefruit, Balady lime
and Balady mandarin did not affect the juice content.

The combined N,A,A at 25 p.p.m + GA3 at 1000 p.p.m treat-
ment had significantly increased fruit juice content comp-
ared with open pollination treatment during the study.

This shows that GA, or N.A.A and the combination between

3
them caused a slight increase in fruit juice percent as
compared with open pollination treatment. The increase

in juice content as a result of GA3 treatments was repo-
rted by Coggins and Hield ( 1958 ) and EL-Hammady et al

( 1976 ). On the other hand Deidda ( 1971)and EL-Khoreiby
( 1976 ) who reported that GA3 reduced the fruit juice

content.
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€ ) Effe¢t of different pollination treatments and some

prowth regulators on the chemical properties of

Washington navel orange fruits:-

cal

Data in Tables (7),(8) and (9) show the chemi-

¢haracteristics of Washington navel orange fruits

as affected by bagging only, emasculation and bagging,
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Effe¢t of different pollination treatments and some

grovwth regulators on_seediness and seed development

in Wagshington navel orange fruits:-—

The effect of different pollination treatments

on the total number of seeds, well developed and shr-
ivel|seeds per fruit and pollination index of Washington
navel orange were shown in Tables (10), (11) and (12)
durigpg 1985,1986 and 1987 seasons, respectively. These
results show that, open pollination, bagging only and
emas¢ulation and bagging treatments did not give any
seed$s during the three seasons of this study. Moreover,
crosg—-pollination with Balady mandarin caused a highly
signjficant increase in the total number of seeds per
fruit as compafed with open pollination and the other
crosg-pollination treatments during this study. Marsh
grapefruit and Balady lime gave the lowest total number
of seeds perfruit ( ranging from 1 to 5 ). These resu-
1ts are in agreement with the findings of éost and
Gagnara ( 1956 ), Cameron ( 1960 ), Weheda ( 1972 ),

Lang|and Vincent ( 1972 ) and Iwamasa and Oba ( 1980 )

Concerning the number of well developed seeds

per fruit, all cross-pollination treatments were sigri
ficantly higher than open pollination treatment during
this| study. Cross-polliration with Balady mandarin and

Suckarry orange pollens produced the highest percentage




of well developed seeds as compared with other cross-
pollination treatments while Balady lime and Marsh grape-
fruit pollens produced the lowest as compared with other
cross-pollination treatments. These results may be due
to low viability of pollen grains from Marsh grapefruit
and Balady lime. These results agree with previous resu-
its reported by Majsurodize ( 1952 ), Klimenko and
Klimenko| ( 1952 ), EL-Tomi ( 1957 ), Minessy ( 1959 ),

Ibrahim ( 1969 ), Weheda ( 1972 ) and Mohamed ( 1984 ).

Regarding shirvelled seeds per fruit, the statist-
ical analysis showed that, cross-pollination with diffe-
rent pollen sources caused significant increases during
this study except cross—pollination with Balady mandarin
and Suckarry orange but the increase was slight. On the
other hand, the numbers and percentages of shrivelled
seeds per fruit in Washington navel orange variety were
generally higher in cross-pollination with Balady lime

pollen than that in other cross-pollination treatments

during this study.

Rokba et al ( 1976b ) reported that, in Washington
navel orange variety, cross-pollination with Eureka lemon
gave the lowest well developed and shrivel seeds per fruit
as compared with cross-pollination with Duncan and Marsh

agrapefruit and shaddock pollen,
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Regarding pollination index, it was calculated as
a total number of well developed seeds in the treatment
over the total number of the pollinated flowers within
the same treatment. Data showed that either cross-
pollination with Balady lime and Marsh grapefruit caused
a slight increase in pollination index during this study.
On the other hand, Balady mandarin and Suckarry orange
as pollinators increased significantly the pollination

index. These findings are in agreement with those obta-

ined by Mohamed ( 1984 ).
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2 - The effects on Jaffa orange

a ) Effect of different pollination treatments and

some growth regulators on fruit set, remaining

after June drop and mature fruits in the Jaffa

orange: -

Data in Tables (13),(14) and (15) and Figurs
(4),(5) and (6) show the effect of different cit-
rus pollen sources, bagging only, emasculation
and bagging and some growth regulator treatmens
on fruit set, Fruits remained after June drop
and mature fruits ( yield ) in the Jaffa orange
trees during the three successive seasons. It
is clear from these tables and figures that bag-
ging only treatment caused slight decrease in
fruit set percentage, percentage of remaining
fruits after June drop. Fruits remaining to
maturity were highly significantly decreased
during this study. Emasculation and bagging
treatment caused highly significant decrease in
fruit set and remaining fruits after June drop
but no fruits remained to maturity { yield ) in
this treatment during the three successive seas-
ons. The very low fruit set in the bagging only
and emasculation and bagging treatments is
evidently due to the lack of functional pollen

for selfing in this variety. Bagging only or
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emasculation of flowers could also exert a hormful effect
on fruit set, remaining fruits after June drop and fruits
remained to maturity ( yield ). These results are in
agreement with those findings by Kitat et al ( 1980 ).
Cross—pollination with Balady mandarin and Suckarry orange
pollens gave significantly the highest percentage of fruit
set, remaining fruits after June drop and fruits remaining
to maturity compared to open pollination treatment ( control)
during this study. These results are in confirmity with
the findings pf EL-Tomi ( 1957 ), Xhalil ( 1967 )}, lang
and Viencent ( 1970 ), Weheda ( 1972 ), Kokaya ( 1978 ),
Abo-EL-Komsan ( 1978 ) and Sherif ( 1983 ) as all showed
that the artificial cross-pollination with foreign citrus
pollen had increased fruit set in Washington navel orange
and other citrus varieties. The highest fruit set,remai-
ning fruits after June drop and fruits remaining to matu-
rity resulting from cross-pollination with Balady mandarin
pollen and cross-pollination with Suckarry orange pollen
is due to its high pollen viability. The comparatively
lower effect of Marsh grapefruit pollen on fruit set may
be due to the fact that Marsh grapefruit produced pollen

with low viability,.

It is also clear from these tables that GA3 at 1000
p.p.m or 2000 p.p.m and Ga3 at 2000 p.p.m + N.A.A at 50
p.p.m treatments had resulted in a considerable signifi-

cantly increase in fruit set, remaining fruits after June
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drop and fruits remained to maturity ( yield ), However,
GA3 treatments seem to be more promising than N.A.A trea-
tments in this respect. The effect of GA3 on increasing
fruit set and preventing fruit abscission and drop were
reported by many investigators such as Iwasami ( 1954 ),
Hield at al ( 1958 ), Coggins et al ( 1968 ), Randhawa
et al ( 1962 ) Salem ( 1963 ), Hield at al ( 1965 ),
Deidda ( 1971 ), Chundawat and Randhawa ( 1972 ), Canat
et al ( 1974 ) and Kouka ( 1987 ). Moreover, N.A.A at

25 p.p.m treatment slightly decreased fruit set and sigi-
ficantly decreased remaining fruits after June drop and
fruits remained to maturity ( yield ) than open pollina-
tion treatment ( control )} during this study which is in
confirmity with the finding of Hield et al ( 1962 ), On
the other hand, Bishr ( 1987 ) found that, the total

yield of Balady mandarin was increased by using N.A.A at

750 p.p.m.

b ) Effect of different pollination treatments and some

growth regulators on physical properties of Jaffa

orange fruits:-

Data in Tables (16),(17) and (18) show the physi-
cal properties of Jaffa orange fruits as affected by
bagging only, emasculation and bagging, artificial
cross-pollination with different pollen sources and

some growth regulator treatments during 1985,1986 and




- 92 -

1987 seagsons. It is clear from these Tables that bagging
only trejtment caused slight decrease in fruit weight as
compared |with open pollination treatment., Moreover,

cross-pollination with Balady lime and Marsh grpefruit

pollen h?d resulted in a slight increase in fruit weight
during téis study. While artificial cross-pollination
with Bal#dy mandarin and Suckarry orange pollens caused
highly significant increase in fruit weight compared
with opeﬁ pollination treatment during the three seasons
of this study. The increase in fruit weight of Jaffa
orange or other citrus fruits as a result of artificial
pollination by foreign pollen was reported earlier by
Khalil (;1967 ), Weheda ( 1972 ), Kawasmi and Oguma
( 1973 ) and Sherif ( 1983 ).

With regard to GA

at 1000 p.p.m, GA, at 2900 p.p.m,

3
N.A.A at 25 p.p.m and GA

3
3 2000 p.p.m + N.,A.A 25 p.p.m
treatments, it is clear that these treatments caused
highly sjignificant increase in fruit weight while N.A.A
at 50 p.p.m treatment caused significant decrease in
fruit weight. On the other hand, GA3 at 1000 p.p.m +
N.A.A 50 p.p.m had no effect on fruit weight during the
three seasons of this study. The effect of GA3 on incr-
easing fruit weight was reported by Damigella at al
( 1970 ), Deidda ( 1971 ), Chundawat and Randhawa (1972)
Canat et al ( 1974 ) and Mawlood ( 1977 ) In addition

the previous results of N.A.A treatments are in confirm-

ity with the findings of Bisr ( 1987 ),
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Regarding fruit height, it is obvious that bagging
only and|cross—-pollination with Balady lime or cross-

pollinatjion with Marsh grapefruit had no effect on fruit

height af compared with open pollination treatment during
the threé successive seasons of this study. On the other
artificiél cross—-pollination with Balady mandarin pollen
at 1985 #nd 1987 seasons and cross-pollination with Suckarry
orange péllen at 1985 season had significantly increased
fruit height. These results are in agreement with the
findings of Khalil { 1967 ), Weheda ( 1972 ) Sherif

( 1983 ) and Mohamed ( 1984 ). Furthermore, GA, at 1000
p.p.m or 2000 p.p.m, N.A.A at 25 p.p.m and the combinat-
ion with GA3 2000 p.p.m + N.A,A at 25 p.p.m or 50 p.p.m
treatments on emasculated flowers caused highly signifi-
cant increase in fruit height as compared with open polli-

nation treatment.

concerning fruit diameter, it was found that cross-
pollination with Balady lime pollen, cross-pollination
with Marsh grapefruit polleq,cross—pollination with
Balady mandarin and Cross-pollination with Suckarry
orange pollen increased significantly fruit diameter
than in the open pollination treatment. This results
are in agreement with the findings of Khalil ( 1967 ),
Weheda ( 1972 ) and Sherif ( 1983 ). Furthermore, GA3 at
1000 p.p.m or 2000 p.p.m, N.A.A at 25 p.p.m and the comb-
ination with GA3 at 2000 p.p.m. + 25 p.p.m or 50 p.p.m
treatments showed varieability from one season to another.
Some treatments such as GA3 at 2000 p.p.m in 1985 season,

N.A.A at 25 p.p.m in
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1986 season, and the combination with GA3 at 2000 p.p.m +
N.A.A at 25 p.p.m in 1987 season ) appeared to increase
significantly fruit diameter than open pollination treat-
ment, However, significant decrease in fruit diameter
were detected, when N.A.A was applied at 50 p.p.m in

1985 season, GA3 at 1000 p.p.m in 1986 season and N.A.A

50 p.p.m or N.A.A 50 p.p.m + GA; 1000 p.p.m in 1987 season

compared with open pollination treatment

Concerning fruit shape index ( H/D ratio ) it is
obvious that either bagging only or cross-pollination
treatments had varied from one season to another, the
decrease was slight in 1985 season while cross—-pollination
with Balady lime, Balady mandarin and Suckarry orange
pollens produced the lowest eleongated fruits and the
differences were significant only in 1986 and 1987 seasons.
These results are comfirmed with the findings of Khalil

( 1967 ), Weheda ( 1972 ), Sherif ( 1983 ).

Growth regulators treatments showed variability from
one season to another with regard to fruit shape index,
some treatments such as GA3 at 1000 p.p.m or 2000 p.p.m
N.A.A at 25 p.p.m, GA3 at 2000 p.p.m + N.,A.A 25 p.p.m
and GA3 at 2000 p.p.m + N.A.A 50 p.p.m ) appeared to be
significantly higher in fruit shape index than open
pollination treatment during this study. The effect of

GA3 on increasing fruit shape index was reported by
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EL-Khoreiby ( 1976 ) . Such results on N.A.A sprays and
their effects on fruit shape coincided with that reported
by Srivastava et al ( 1973 ) and Babu and Lavania ( 1986 ).
Regarding peel thickness, the data in previously
mentioned Tables indicated that both bagging only or
artificial cross-pollination treatments with Balady lime
and Suckarry orange pollen did not affect peel thickness
but cross-pollination with Marsh grapefruit and Balady
mandarin pollen had highly significantly increased peel
thickness during this study. Earlier findings of Sherif
( 1983 ) indicated that using Balady mdndarin as a polli-
nator for Hamlin orange, Marsh grapefruit and Balady
lime had resulted in increasing peel thickness. Moreover,
the differences between growth regulators treatments and
open pollination were not so great to be statistically
significant except when GA3 was applied at .1000 or 2000
p.p.m, GAS at 1000 p.p.m + N.,A.A 15 p.p.m and GA3 at
2000 p.p.m + N.A.A S0 p.p.m treatments as the increase
in peel thickness were highly significant. The effect
of GA3 on increasing peel thickness was earliar reported

by Goldschmidt et al ( 1983 ) .

Concerning juice weight and juice percent it is
also clear that there is no significant differencess
in fruit juice content between different pollination

treatments and the open pollination treatment except
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in the case of artificial cross-pollination with Balady
mandarin pollen which increased significantly both juice
weight and juice percent, This is in agreement with
findings of Cameron ( 1960 ), Khalil ( 1967 ) on Washingbn

navel orange and Sherif ( 1983 ) .

C ) Effect of different pollination treatments and some

prowth regulators on the chemical properties of

Jaffa orange fruits:

Tables (19),(20) and (21) indicated that bagging
only and artifical cross—pollination with different
pollen sources did not affected the percentage of
T.5.S content in fruit juice which is in agreement
with that reported by Cameron ( 1960 ) and Khalil

( 1967 ).

The effect of growth regulators treatments on
percentage of total soluble solids was variable
according growth regulators as GAB treatments had
significantly increased T.S.8 in fruit juice in
1985 and 1986 season than open pollination treatment,
However, T.S5.S was not affected by this treatment in
1987 season. On the other hand, N.A.A at 25 p.p.m
or 50 p.p.m treatments caused highly significant
increase of T.S.S in 1985 and 1987 seasons,respéct—

ively. However, all combination treatments between
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GA3 and N,A.A had not affected T.S5.S in fruit juice comp-
ared to open pollination treatment during the study. The
increase in T.S.S in fruit juice as a result of GA3 trea—
tments was reported by cutuli ( 1970 ), Deidda ( 1971 ),

Kumar et al ( 1975 ) and Mazumdar and Bhatt ( 1977 ).

Regarding fruit juice acidity, Tables (19),(20) and
(21) show a highly significant decrease in fruit juice
acidity resulting from bagging only treatment compared
to open pollination during the three seasons of this
study. Moreover, most cross-pollination treatments had
increased acidity in fruit juice during this study.
However, acidity was significantly increased in cross-
pollination with Balady lime and suckarry oranée pollen
in 1986 and 1987 seasons. These results agree with these
reported by Khalil ( 1967 ), Lange and Vincent ( 1971 )
and Rokba ( 1976 ).

The effect of GA, at 1000 p.p.m or 2000 p.p.m,N.A.A

3
at 50 p.p.m and combined treatments between GA3 at 1000
p.p.m + N.A.A at 50 p.p.m had resulted in a significant
increase in acidity of fruit juice over open pollination
treatment. All other growth regulators treatments did
not affect acid content in fruit juice during this study.
The increase in acid content as a result of GA3 treatm-

ents was reported by Salem ( 1963 ), Krezdorn and Kohen

( 1963 ) and Mawlood ( 1977 ).
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T.S.S to acid ratio showed highly significant increase
in bagging only treatment compared to open pollination
treatment during this study. Artificial cross—pollination
with Balady lime in three seasons, grapefruit in the
season and Suckarry orange in the second and third sea-
sons, showed highly significant decrease in T.S5.5 to
acid ratio compared tnopen pollination treatment, However,
A1l other cross-pollination treatments had not affected
the T.S.S / acid ratio These results agree with those

reported by Khalil ( 1967 ) and Atawa ( 1984 ).

The effect of growth regulators treatments is shown
in previously mentioned tdables, It is clear that GA3
treatments had resulted in a highly significant decrease
in T.S.S / acid ratio compared to open pollination treat-
ment during the three successive seasons of this study.

This is in agreement with the findings of Deidda ( 1971 )

Kumer ( 1975 ) and Mazumdar and Bhatt ( 1977 ).

Concerning ascorbic acid content in fruit juice,it
is also evident from the same Tables that the ascorbic
acid content was not affected by any treatment during
this study except GA3 at 1000 p.p.m, GA3 at 1000 p.p.m+
N.A.A at 25 p.p.m and GA3 at 2000 p.p.m + N.A.A at 50
p.p.m treatments only in the third year, these results
are in agreement with the findings of Cutuli ( 1970 ),
Kumer ( 1975 ) and Chundawat and Randhawa ( 1975 ). The

efLfect of GA, on increasing ascorbic acid was reported

by Mawlood ( 1977 ).
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d ) Effect of different pollination treatments and some

growth regulators on seediness, seed development

and pollination index of Jaffa orange fruits :-

The effects of different pollination treatments
on the total number of seeds, well developed and
shrivel seeds per fruit and pollination index are
shown in Tables (22),(23) and (24) during 1985,1986

and 1987 seasons, respectively.

Data in Tables (22),(23) and (24) indicated
that bagging only treatment caused slight decrease
in the total number of seeds per fruit as compared
to open pollination during the three seasons of
this study. Moreover, cross-~pollination with Balady
mandarin pollen had significantly higher number of
seeds than open-pollination treatment while the
other cross-pollination treatments ( Balady lime,
grapefruit and Suckarry orange pollens ) caused sli-
ght increase in the total number of seeds per fruit

during this study.

On the other hand, Balady mandarin gave the
highest total number of seeds per fruit ( ranging
5 and 10 ) for the three seasons as compared with
the other pollinators. Balady lime and Marsh grape-
fruit produced the lowest total number of seeds per

fruit ( ranging from 3 and 7 ) for the three seasons
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of the study. These results are in agreement with
the findings of Cost and Gagnard ( 1956 ).Cameron
( 1960 ), Weheda ( 1972 ), Lange and Vincent ( 1972 )

and Iwamasa and Oba ( 1980 ).

Regarding the number of well developed seeds
per fruit, bagging only treatment caused slight
decreased in number while cross-pollination witﬁ
Balady mandarin and Suckarry orange pollens caused
highly significant increase as compared to open
pollination treatment during the three seasons of
this study. Moreover, bagging only treatment produ-
ced the lowest percentage of well developed seeds
while cross-pollination with different pollon sources
caused slight increase compared to open pollination
treatment and either Balady nandarin or Suckarry
orange bollen céused significant increase in the
percentage of well developed seeds during the study.
The same findings were obtained by Majsuradze (1952)
Klimenko and Klimenko ( 1952 ), EL-Tomi ( 1957 ),

Minessy ( 1959 ), Ibrahim ( 1969 ) and Weheda(1972).

With respect to shrivelled seeds per fruit it
is obvious that there were significant increase in
the number of shrivelled seeds per fruit in cross-—
pollination treatments with different pollen sources
during this study. In other words, the numbers and

percentages of shrivel seeds in Jaffa orange fruit
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were generally higher in bagging only treatment while
the lowest number and percentage of shrivelled seeds
were found with Balady mandarin and Suckarry orange

pollens,

Regarding pollination index, the data showved
that, there were slight decrease in this index in
bagging only treatent while cross-pollination with
different pollen sources caused slight increase
except in Balady mandarin. The increase was highly
significant during the three seasons of the study.
The trend was generally towards increasing the polli-
nation index of Balady mandarin while bagging only
treatment was the lowest compared with open polli-
nation treatment during the investigation. These
results are in agreement with the findings of

Mohamed ( 1984 )
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3 ) The effects on Mazizy orange

— v sl s A T it e s S S —— . ] —S————— _ Y~ S— —— —

a ) Effect of different pollination treatments and

spome growth regulators on fruit set, remaining

fruits after June drop and mature fruits im the

zizy orange:

Data in Tables (25),(26) and (27) and Figu-
res (7),(8) and (9) show the fruit set percent

and yield of Mazizy orange fruits as affected by

bagging only, emasculation and bagging, artific
ilal cross-pollination with balady 1ime,cross-
follination with Marsh grapefruit, cross-polli-
fation with Balady mandarin and Cross-pollinat-
jlon with Suckarry orange pollens and some growth
flegulators treatments druing the threé success-
{ve seasons of ( 1985,1986 and 1987 ). It is
dlear that both bagging only and emascolation

gnd bagging treatments caused highly significant
decrease fruit set percent, remaining fruits after
June drop and fruits reamained to maturity(yield ) .

Thise finding may be attributed to the lake of

lunctional pollen for selfing in this variety .

agging or emasculation of flowers could also

gxert a harmful effect on fruit set. On the other
and, cross-pollination using different pollen
ources had significantly resulted in increasing

fruit set, remaining fruits after June drop and

—
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mature fruits‘compared with open pollination treatment.
Moreover, different kinds of pollen varied in their
effects cross-pollination with Balady mandarin and
cross-pollination with suckarry orange being the highest
paternal pollen and Cross-pollination Marsh grapefruit
and cross—-pollination with Balady lime as lowest. This
shows that fruit set is greatly increased by the use

of functional foreigen pollen. This results agree with
the findings of EL-Tomi ( 1957 ), EL-Menshawi ( 1977 )
Abo-EL-Komsan { 1978 ) Sherif ( 1983 ) and Mohamed

( 1984 ). Moreover, the high effect of Balady mandarin
and Suckarry orange pollens on fruit set may be due to
its high pollen viability. The comparative lower effect
of Marsh grapefruit pollen on fruit set may be due to
the fact that Marsh grapefruit prodgced pollen with low
viability. On the other hand, Musahib-Ud-Din and Kamil
( 1963 ) reported that cross-pollination resulted in
poor fruit setting in C.sinensis and Lange and Viencent
( 1970 ) who reported that, self pollination gave the
highest fruit set in Washington navel orange but the
percentpge of mature fruit, was highest by cross-polli-

nation with corresponding pollen variety.

Concerning the effects of growth regulators treat-
ments. It is noticed from Tables (25),(26) and (27)
that GA3 at 1000 p.p.m or 2000 p.p.m and N.A.A at 25
p.p.m or 50 p.p.m had resulted in a considerable increa-
ges in fruit set, remaining fruits after Jume drop and

mature fruits in Mazizy orange than open pollination
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during this study. This confirms an earlier report by
Kwasami ( 1954 )}, Hield et al ( 1958 }, Coggins et al
( 1963 ), Salem ( 1963 ), Hield et al ( 1965 ),Diedda
{ 1971 ) Chundawat and Randhawa ( 1972 ), Mohamed

( 1978 ) and Bredell ( 1986 ).

The combined effect of N.A.A at 25 p.p.m + GA, at

3
1000 p.p.m treatment caused significant increase in
fruit set, remaining fruits after June drop and mature

fruits. The effect of N.A.A on incresing fruit set and

yield was reported by Sandhu et al ( 1986 ).

b ) Effect of different pollination treatments and some

growth regulators on physical properties of Mazizy

orange fruits:-

Data in Tables (28),(29) and (30) show the
physical properties of Mazizy orange fruits as aff-
ected by bagging only, emasculation and bagging,
artificial cross-pollination with different pollen
sources and some growth regulators treatments dur-
ing 1985, 1986 and 1987 seasons. It is obvious
that bagging only treatment had not affected fruit
weight compared with open pollination during this
study. On the other hand, emasculation and bagging
treatment caused highly significant decrease in

fruit weight in the second season while no fruits
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had reached maturity in the first and third season.
Moreover, artificial cross-pollination with Balady
lime, Cross-pollination with Marsh grapefruit,
cross-pollination with Balady mandarin and cross-
pollination with Suckarry orange caused significa-
ntly higher fruit weight than open pollination
during 1985 , 1986 and 1987 seasons with the excep-
tion of the first and second seasons in the case of
cross—pollination with Marsh grapefruit, The gene-
ral trend of the increase in weight which was obta-
ined when using artificial cross-pollination with
different pollen sources during the course of this
investigation agreed with results obtained by Khahl
( 1967 ), Weheda( 1972 ), Kawasmi and Oguma ( 1973 )
Sherif ( 1983 ) and Mohamed ( 1984 ).

With respect to growth regulators, GA, at 1000

3
p.p.m or 2000 p.p.m significantly increased the
fruit weight compared with the open pollination
treatment during this study. The same findings were
obtained by Deidda ( 1971 ) and Mawlood ( 1977 ).
N.A.A at 25 p.p.m and 50 p.p.m treatments caused
slight decrease in fruit weight during the second
and the third seasons while the decrease in fruit
weight was significant during the first season comp-
ared with open pollination treatment. The combin-

ation treatments between GA3 + N.A.A had not affe-

cted fruit weight except in N.A.A at 50 p.p.m + GA3




at 2000 p

in fruit

With
fruit sha
was not a
during th

decreased

while no

third sea
differenf
ease in f
ons of st
Marsh gra
increase

ings of K

With
and 2000
in fruit
study, T
( 1967 ),
the other
nsions an
ment with

( 1979 )|

at 50 p.g
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.p.m combination treatment, where the increase

weight was significant.
respect to fruit height, fruit diameter and
pe, it is noticed that bagging only treatment
ffected compared with open pollination treatment
is study. Emasculation and bagging treatment
fruit height and diameter in the second geason
fruits remained to maturity in the first and
son.Moreover, artificial cross-pollination with
pollen sources caused highly significant incr-
ruit height and diameter during the three seas-
udy except in the second and third seasons when
the

pefruit was used as a pollinator, However,

was slight. These resultes agree with the find-

halil ( 1967 ), Weheda ( 1972 ), Sherif ( 1983 ).

respect to growth regulators GA3 at 1000 p.p.m
p.-p.m treatments had caused significant increase
height, diameter and shape index during this
his is in agreament with the findings of Khalil

EL-Khoreiby {( 1976 ) and Atawia ( 1984 ). On
had, N.A.A treatments had no effect fruit dime-
d fruit shape index. This result is in agree-
the findings by Mawlood ( 1977 ) and Hussain
The results show also that, increase of N.A.A

.m + GA3 at 2000 p.p.m the increase of fruit




height was significant during this study.

on N.A.A
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These results

effect on fruit height, diameter and shape index

coincidefl with those reported by Hield at al ( 1962 )} and

Bishr { 1987 ).

Conterning peel thickness, it is noticed that bagging

only tre

tment increased the peel thickness but the diffe-

rences were so slight to be significant during the first

and the

hird seasons while it was significant in the

second s¢ason as compared with the open pollination trea-

tment.

rent poll
Suckarry
peel thid
lime was

nation txo

oreover, artificial cross-pollination with diffe-
en sources;Marsh grapefruit, Balady mandarin and
orange caused highly significant increase in

kness while the increase was slight when Balady
used as a pollinator compared with open polli-

eatment during this study. These results are

in confinmity with the findings of Sherif ( 1983 ),

App}]

ied GA3 at 1000 p.p.m to emasculated flowers

significdqntly increased the peel thickness as compared

with open

had no ef

pollination treatment while GA3 at 2000 p.p.m

fect in this regard. These results agree with

the obtained by Chundawat and Randhawa ( 1975 ) EL-Khoreiby

( 1976 ),

Davies (

Goldschmid e

al ( 1983 ) and Lima and

1984 ). On the other hand, using N.A.A at 25p.p.m

in 1986 and 1987 increased peel thickness while using

N.A.A at 50 p.p.m and the combination between N.A.A 4GA

3
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treatment on emasculated flowers had no effect on peel
thickness compared with open pollination treatment in

this study.

With respect to fruit juice, it is also evident from
the Tables (28),(29) and (30) that there is no signifi-
cant differences in fruit juice content between bagging
only treatment and open pollination while emasculation
and bagging treatment had resulted in a significant decr-
ease in fruit juice content compared with open pollinat-
ion, The different pollen sources caused highly signifi-
cant increase in fruit juice content as compared with
open pollination,Similar results were obtained by Cameron
( 1960 ), Khalil( 1967 ) and Sherif ( 1983 ), Moreover,
GA3 at 1000 p.p.m or 2000 p.p.m treatments caused signi-
ficantly higher fruit juice content than open pollination
during this study. The increase in juice content as a
result of GA3 treatment was reported by Deidda ( 1971 ),
Mawlood ( 1977 ) and Moustafa ( 1985 ). N.A.A at 25 p.p.m
or 50 p.p.m applied to emasculated flowers had no effect
on fruit juice compared with open pollination treatment
during the three seasons of this study. On the other

hand, only the combined N.A.A at 50 p.p.m + GA, at 2000

3
P-p.m treatment had resulted in a significant increase

in fruit juice content which may be attributed to the

effect of GA3 alone.
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¢ ) Effect of different pollination treatments and some

Erowth regulators on the chemical properties of

Haziql orange fruits:-

Table (31),(32) and (33) show that, bagging only
treatment had significantly increased T.S.S in fruit
juice in 1986 and 1987 seasons than ogpen pollination
treatment , Emasculation and bagging treatment resu-
lted in a significant decrease in T.S.S in fruit juice

in 1986 compared to open pollination treatment.

Cross-pollination with different pollen sources
had not affected T.S.S in fruit juice during this
study. These results are in agreement with those
reported by Cameron ( 1960 ), Khalil ( 1967 ), Weheda
( 1972 ) and Rokba ( 1976 ). On the other hand, GA3
treatment had resulted in a slight decrease in T.S.S
of fruit juice compared to open pollination treatment.
These results are in agrement with the findings repor-
ted by Cogging et al ( 1963 ), EL-Khoreiby ( 1976 )
and Mawlood ( 1977 ). The same trend was noticed

with N.A.A at 25 p.p.m or 50 p.p.m and the combinat-

ion between GA3 and N.A.A in this respect.

Regarding fruit juice acidity, bagging only
treatment showed slight increase in fruit juice acidity

during this study. The same was true with emasculation
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and bagging treatment in 1986 season only. Moreover,
the same Tables show a significant increase in fruit
juice acidity from artificial cross-pollination with
Balady lime, Balady mandarin and Suckarry orange
pollen in 1985, 1986 and 1987 seasons compared to
open pollination treatment . These results are in
confirmity with those obtained by Deidda ( 1966 ),
Khalil ( 1967 ) Lange and Vincent ( 1971 ) and

Atawia { 1984 ).

Concerning growth regulator treatments, it is
clear that GA3 at 1000 p.p.m or 2000 p.p.m treatments
and N.A.,A at 25 p.p.m or 50 p.p.m combined with GA3
at 2000 p.p.m had significantly increased the fruit
juice acidity during the three successive seasons of
this study. These results are in confirmity with
the findings of Krezdorn and Kohen ( 1963 ), Salem
( 1963 ) and Mawlood ( 1977 ). On the other hand,
N.A.A at 25 p.p.m or 50 p.p.m treatments during the
study resulted in the decrease of juice acidity which

is in agreement with the findings obtained by Lal and

Thakur ( 1978 ).

Regarding, the juice T.S.&/bcid ratio, it is
clear that it is significantly increased in bagging
only treatment in the third season only. Cross-

pollination treatments resulted in highly significant
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decrease in T.S5.S/ acid ratio in the three seasons of
this study. This result is in agreement with the find-

ings by Rokba et al ( 1976 ).

Growth regulators treatments had resulted in highly
significant decrease in T.S.S/acid ratio as a result of
GA3 treatments while N.A.A. treatments resulted in sl4i-

slight increase in T.S.S/acid ratio. These results

Atawia ( 1984 ) and Bishr ( 1987 ).

With respect to Ascorbic acid content in fruit
juice was not affected by any treatment. This result
is in agreement with the findings by Salem ( 1963 ),
Sharma and Randhawa ( 1968 ), Weheda ( 1972 ) and
Rokba et al ( 1976 ).

d )Effect of different pollinators and some growth

regulators on seediness, seed development and polli-

nation index of Mazizy oranpe : -

The effect of different pollination treatments on
the total number of seeds, well developed and shrivel
seeds per fruit and pollination index are tablulated
in Tables (34),(35) and (36) during the three success-

ive seasons of investigation for Mazizy orange variety.
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The data indicated that, cross—-pollination with
Balady mandarin, cross—-pollination with Balady lime
and cross-pollination with Suckarry orange pollens
caused a significant increase in the total number of
seeds per fruit than open pollination treatment.On
the other hand, Balady mandarin as a pellinator gave
the highest total number of seeds per fruit ( ranging
between 3 to 9 ) for the three seasons as compared
with the other pollinators., Marsh grapefruit produced
the lowest total number of seeds per fruit ( ranging
from 2 and 6 ). These results are similar to those
reported by Cost and Gagnard ( 1956 ),Cameron ( 1960),
Weheda ( 1972 ), Lange and Vincent ( 1972 ), Iwamasa

and Oba ( 1980 ) and Atawia ( 1984 ).

Concerning the number of well developed seeds
per fruit, cross—-pollination with Balady mandarin and
cross-pollination with Suckarry orange polleus produ-
ced the highest number of well developed seeds per
fruit, while cross-pollination with Marsh grapefruit
caused slightly higher number of well developed seeds
per fruit compared to open pollination treatment.

cross-pollination with Balady mandarin pollen produ-

ced the highest percentage of well developed seeds

while bagging only treatment gave the lowest number
seeds compared to open pollination treatment and other

treatments., These results are in agreement with




- 128 -

those reported by Majsuradze ( 1952 ), Klimenko and
Kiimenko ( 1952 ), EL-Tomi ( 1957 ), Minessy ( 1959)

Ibrahim ( 1969 ) and Weheda ( 1972 ).

Concearning shrivelled seeds per fruit, the data
indicated that, there were no differences between
different treatments. On the other hand, the numbers
and percentages of shrivel seeds in Mazizy orange
variety was significantly increased in bagging only
treatment. Thes results are similar to those reported
by Rokba et al ( 1976 ).

Concerning pollination index, the statistical
analysis showed that there was a slight decrease with
bagging only treatment., Cross-pollination with diff-
erent pollen sources caused slight increase except
Balady mandarin which caused highly significant incr-
ease compared to open pollination treatment during
this study. The trend was generally towards increa-
sing the pollination index of Balady mandarin while
bagging only treatment was the lowest compared to
open pollination treatment during this study which

agree with results reported by Mohamed ( 1984 ).
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4 — THE EFFECTS ON CLEMENTINE TANGARINE

—— —— e i ——————(— . . " T — T —— — . S St Al "o ——— — v

a ) Effect of different pollination treatments and

some growth regulators on fruit set, remaining

fruits after June drop and mature fruits in the

Clementine tangarine.

Tables (37),(38) and (39) and Figures (10),
(11) and (12) show the effect of bagging only,
emasculation and bagging, artificial cross-
pollination with different pollinizers and some
growth regulators treatments on fruit set, rema-
ining fruits after June drop and yield of
Clementine tangarine trees. Both bagging only
and emasculation and bagging treatments gave
significantly lower percentages of fruit set,
remaining fruits after June drop and fruits
remaind to maturity ( yield ) , Mareover, emasc-
ulation and bagging treatment did not give any
fruit which reached the maturity in the three
successive seasons compared with open pollina-
tion treatment. The very low fruit set in bagg-
ing only treatment is evidently due to that self-
incombatibility in this variety. Emasculation
and bagging treatment of flowers could also exert
a harmful.effect on fruit set and so resulted in
no fruits which reached the maturity stage. These

results are similar to that achieved by Kitat et a
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( 1980 ) , However, cross-pollination using diff-
erent pollen sources had greatly increased fruit set,
remaining fruits after June drop and fruits remaining to
maturity, However, these treatments varied in their
effects from season to another, In the second season of
1986, the effect of pollinzers was not very clear except
in the case of Balady mandarin pollen which increased
fruit set and yield, but in both other seasonsg the effect
of pollinizers was very clear in increasing fruit set,
remaining fruits after June drop and mature fruits.

These results are in agreement with that reported by

( Minessy ( 1959 ). The different Kinds of pellen varied
in their effects with balady mandarin being the highest
paternal pollen and Marsh grapefruit as the lowest.
Moreover, the slightly better effect of open pollination
treatment on fruit set compared with bagging only and
emasculation and bagging treatments could be due to
cross-pollination by honey bee with pollen from other
fertile varieties in the same grove, Thus, fruit set

and yield in Clementine tangarine were greately increased
by the use of other functional foreign pollen. These
results are similar to that reported by Carlos and
Krezdorn { 1958 ), Minessy ( 1959 ), Deidda ( 1966 )

and Mohamed ( 1984 ) on Clemantine tangarine. The high
effect of Balady mandarin , Suckarty and Balady lime
pellen on fruit set is due to the high viability of such
pollens. The comparatively lower effect of Marsh grape-

fruit pollen on fruit set may be due the fact that Marsh
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grapefruit produced pollen with low viability.

Concerning growth regulators treatment, it is clear

from the same Tables that GA3 at 1000 p.p.m or 2000 p.p.m
applied alone or combined with N.A.A at 25 p.p.m or 50
p.p.m caused highly significant increase in fruit set,
remaining fruits after June drop and fruits remaining to
maturity ( yield ). However, GA3 at 2000 p.p.,m + N.A.A
at 50 p.p.m treatment caused significant decrease in
fruit set, remaining fruits after june drop and yield
during the three studied seasons, N.A.A at 25 p.p.m or

50 p.p.m applied alone caused significant decrease in
fruit set on the first and the third season but did not
affect the second season. The effect of GA3 on increa-
sing fruit set and preventing fruit abscission and drop
was reported by many investigators such as Samoladas (

( 1963 ), Cutuli ( 1970 ), Ashkenazy et al ( 1971 ) Cunat
t al ( 1974 ), Blondel ( 1975 ) and EL-Hamady et al
( 1976 ), On the hand, the effect of N.A.A on decreasing

fruit set was reported by Hield et al ( 1962 ) and Leopld

( 1964 ),

b ) Effect of different pollination treatments and some

growth regulators on physical properties of Clementine

tangarine fruits:

Data in Tables (40),(41) and (42) show the physi-

cal characteristices of Clementine tangarine fruits as
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affected by bagging only, emasculation and bagging, arti-
ficial cross-pollination with different pollen sources
and some growth regulators treatments druing 1985, 1986
and 1987 seasons, it is clear from these Tables that
fruit weight was not affected by bagging only treatment
as compared with open pollination treatment while emasc-
ulation and bagging treatment did not give any fruits.
Moreover, the artificial cross-pollination with Balady
lime, cross-pollination with marsh grapefruit, cross-
pollination with Balady mandarin and cross-pollination
with Suckarry orange had incresed fruit weight signifi-
cantly except in the case of cross-pollination with
Marsh grapefruit in 1987, The increase in fruit weight
of Clementine tangarine as a result of artificial polli-
nation by different pollinizer was reported earlier by
Soost ( 1956 ), Khalil ( 1967 )} Weheda ( 1972 ) Lange
and Vincent ( 1971 & 1972 ) Sherif ( 1983 ). Atawia

( 1984 ) and Mohamed ( 1984 ).

Fruit height, fruit diameter and fruit shape index
were not affected by bagging only treatment, but in 1985
season it caused significant increase in fruit height
and fruit shape index compared with open pocllination
treatment. Moreover, artificial cross-pollination with
Balady lime, cross-pollination with Marsh grapefruit,
cross-pollination with Balady mandarin and cross-polli-

nation with Suckarry orange has no effect on fruit height.
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Cross-pollination with Balady mandarin, cross-polli-
nation with Marsh grapefruit and cross-pollination with
Suckarry ornage treatments had resulted in a highly
significant increase in fruit diameter and the fruits
resulting from pollination seemed to be more flattened
as shown by shape index., However, the differences were
not significant. This is in agreement with the findings
of Soost ( 1956 ), Khalil ( 1967 ), Weheda ( 1972 ) and

Sherif ( 1983 ) .

Concerning growth regulators, it is clear that GA3
at 1000 p.p.m or 2000 p.p.m, N.A,A at 25 p.p.m or 50 p.p.m
had increased fruit height, fruit diameter and shape

index significantly as compared to open pollination treat-
ment during the three seasons of this study. Moreover,
the combination between GA3 and N,A.A treatments were
slightly affected with the exception of GA3 at 2000 p.p.m+
N.A.A at 50 p.p.m treatment which had significantly decr-
eased fruit height, fruit diameter and fruit shape index
as compared with open pollination treatment., The increa-
se in fruit height, fruit diameter and fruit shape index

as a result of GA3 treatment was reported by EL-Khoreiby

( 1976 ), Mawlood ( 1977 ) and Hussin ( 1979 ).

Peel thickness data showed that bagging only treat-
ment caused highly significant decrease as compared to

open pollination treatment during this study. Moreover,
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artificial cross-pollination with Marsh grapefruit,cross-
pollination with Balady mandarin and cross-pollination
with Suckarry orange appeared to be significantly higher
than open pollination in peel thickness. However, peel
thickness was not affected by using Balady lime as a
pollinator during this study. GEarlier findings of
Dhillon ( 196G ), Weheda ( 1972 ) and Sherif ( 1983 )
indicated that using Balady mandarin as a pollinator for
Hamlin orange, Marsh grapefruit and Balady lime had resu-
ted in increasing peel thickness . It is also clear

from the Tables (40),(41) and (42) that GA3 at 1000 p.p.m
or 2000 p.p.m and GA3 at 1000 p.p.m + N.A.A at 25 p.p.m
treatments caused highly significant increase in peel
thickness compared to open pollination treatment during
the three seasons of this study.GA3 at 2000 p.p.m + N.A.A
at 50 p.p.m appeared to cause significant decrease in
peel thickness than open pollination treatment. Other
treatments with growth regulotors were not affected with
regard to peel thickness the increase in peel thicknes

as a result of GA3 treatments was reported by EL-Khoreiby
( 1976 ) , Hussin ( 1979 ), QGoldschmidt ( 1983 ) and

Lima and Davis ( 1984 ).

Regarding to juice content in Clementine fruits,
data in the previous Tables showed that juice content
was not affected by bagging only treatment as compared

to open pollination. Artificial cross-pollination with
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different poilen sources increased fruit juice signific-
antly. This is in agreement with Rokba at al ( 1976 )
who used Duncan grapefruit as a pollinator for Washington
navel orange and found an increase in juice weight per
fruit. However, this is in contrasting with the findings
of Cameron ( 1960 ), Xhalil ( 1967 ) on Washington navel

orange and Sherif ( 1983 ) on Hamlin orange.

Tables (40),(41) and (42) show clearly that all GA3,
N.A.A and the combination treatments appeared to have no
effect on fruit juice weight except N.A.A at 25 p.p.m
treatment which gave highly significant increase in fruit
juice weight compa}ed with open pollination treatment

during the three seasons of this study. Thisis in agree-

ment with the findings by Hussin ( 1979 ) on Amoun orange.

c) Effect of different pollination treatments and some

Rrowth regulators on fruit Chemical properties in

Clementine tangarine;:-

Tables (43),(44) and (45) show variable responses
of T.5.S in fruit juice from one season to another.
Bagging only and artificial cross-pollination with
different pollinizers treatments had significantly
increased T.S.S in fruit juice in 1985 and 1987 sea-
sons than open pollination treatment,while in 1986
season T.S5.5 in fruit juice was not affected. These
results are in agreement with that reported by

Deidda ( 1966 ) Sherif ( 1983 ) and Atawia ( 1984 ).
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Concerning the effect of different growth regulators
treatments. It is obvious that all growth regulators
treatments did not affect T.S.S in fruit juice comp-
ared to open pollination treatment. The only exception
to this was N.A.A at 50 p.p.m in 1985 and 1987 seasons
and GA3 at 1000 p.p.m in 1987 season which caused highly
significant increase in T.S.S. The increase in T.S.S as

a result of GA3 treatment. was reported by Cutuli ( 1970 ).

With respect to fruit juice acidity, it is clear
that all treatments had no significant effects during
1986 and 1987 seasons. However, GA3 at 1000 p.p.m cor
2000 p.p.m and GA3 at 1000 p.p.m + N.A.A at 50 p.p.m
treatments in the first season as the increase in acidity
was significant compared to open pollination treatment.
Similar results were obtained by Salem ( 1963 ) and

Mawlood ( 1977 ).

Concerning juice T.S.S / acid ratio was slightly
increased in response to bagging only treatment compared
to open pollination but the differences were not signi-
ficant. However, cross-pollination with different pollen
sources caused slightly significant increase in T.8.S / acid
ratio in 1985 season compared with open pollination treat-
ment, These results are in agreement with those findings

by Deidda ( 1966 ).
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The effect of growth regulators treatments on T.S.S
acid ratio show that, GA3 at 1000 p.p.m or 2000 p.p.m
decreased it significantly in 1985 season. N.A.A at 25
p.p.m or 30 p.p.m caused significant increase T.S.S /acid
ratio during 1985 and 1987 seasons. Moreover, the combi-

ned effect of GA, at 2000 p.p.m + N.A.A at 50 p.p.m had

3
resulted a highly significant decrease in T.S.S / acid
ratio as compared with open pollination treatment during
1985 and 1987 seasons. Other growth regulators treatments

had no affected this ratio which agree with the findings

of Atawia ( 1984 ). and Bishr ( 1987 ).

Regarding the ascorbic acid content in fruit juice,

it is clear from the previous data that it was not affect

significantly by bagging only, artificial cross-pollination
or any growth regulators treatments. These results are
in agreement with the findings by Salem ( 1963 ), Sharma

and Randhawa ( 1968 ) and Weheda ( 1972 ).

d ) Effect of different pollination treatments and some

growth regulators on seediness, seed development and

pollination index in Clementine tangarine fruits:-

The effects of different pollination treatments
on the number of seeds, well developed and shrivel
seeds per fruit and pollination index are shown in
Tables (46),(47) and (48) during 1985,1986 and 1987

seasons respectively,
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Data indicated that the total number of seeds
per fruit in bagging only treatment was significantly
lower than open pollination treatment during this
study. On the other hand, cross-pollination with
either Balady mandarin and Suckarry orange pollens
gave significantly higher increase in the total number
of seeds per fruit while cross-pollination with Balady
lime and cross-pollination with Marsh grapefruit
pollens caused slight increase in the total number
of seeds compared with open pollinatioﬁ treatment
during this study. Moreover, Balady mandarin as a
pollinator gave the highest total number of seeds
per fruit ( ranging from 10 to 23 ) for the three
seasons as compared with other pollinators while
Balady lime produced the lowest total number of seeds
per fruit ( ranging from 7 to 13 ) during this study.
These results are in agreement with that reported by
Cost and Gagnard ( 1956 ), Cameron ( 1960 ), Weheda
( 1972 ), Lange and Vincent ( 1972 ) and Iwamasa and

Oba ( 1980 ).

Regarding the number of well developed seeds
per fruit, bagging only treatment caused highly signi-
ficant decrease compared to open pollination treat-
ment during this study. Cross-pollination with either
Balady mandarin and Suckarry orange gave significantly

higher number of well developed seeds per fruit as
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comared to open pollination treatment during this
study. On the other hand, cross-pollination with
Balady lime and cross-pollination with Marsh grape--—
fruit pollen gave a slight increase in the number of
well developed seeds per fruit during this study.
This is in agreement with the findings obtained by
Majrodize { 1952 ), Klimenko and Klimenko ( 1952 ),

and Weheda ( 1972 )},

Data in Tables (46),(47) and (48) indicated that
the number of shrivelled seeds per fruit was higher
in the bagging only treatment but it was lower in
cross-pollination with Balady mandarin pollen during
this study which is in confirmity with the findings

of Rokba et al ( 1976 ).

Concerning pollination index, data in Tables
(46),(47) and (48) showed that, cross—-pollination
with Balady mandarin pollen caused highly significant
increase in pollination index compared to open polli-
nation treatment while the other cross-pollination
treatments caused slight increase druing the three
seasons of this study. The trend was generally towt
ards increasing the pollination index of cross-polli-
nation with Balady mandarin pollen while bagging only
treatment was the lowest during this study. This is

in confirmity with those obtained by Mohamed ( 1984 ).
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8. (10 )Effect of Different Pollination Treatments and Some Growth

Fi

Set in the Clementine Tangarine Variety

Regulators on Fruit
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Fig.

Regulators on Remaining Fruits after June Drap in the

Clementine Tangarine. Variety
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Fig., (12 ) Effect of Different Pollination Treatments and Some Growth

Regulators on Mature Fruits in the Clementine Tangarine Variety
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5 ) The effects on Agami lime

a ) Effect of different pollination treatments and

some growth regulators on fruit set, remaining

fruits after June drop and mature fruits in the

Agami lime variety:-—

Tables (49),(50) and (51) and Figures (13),
(14) and (15) show the effect of different citurs
pollen sources as well as effect bagging only,
emasculation and bagging and some growth regula-
tors treatments on fruit set and yield of Agami
lime trees. Both bagging only and emasculation
and bagging treatments gave the lowest percentages
of fruit set, remaining fruits after June drop and
the fruits remained to maturity ( yield )y this
decrease was expected as emasculation and bagging
treatment did not give any mature fruits druing
this study. The very low fruit set in bagging only
and emasculation and bagging treatments is evidently
due to the lack of functional pollen for selfing
in this variety as reported by Frost 1943, Bagging
or emasculation of flowers could also exert a
harmful effect on fruit set while the slightly
better effect of open pollination of fruit set
could be due to the cross-pollination with honey
bees with pollen from other fertile varieties in

the same grove. Artificial cross-pollination with
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foreign citrus pollen had increased fruit set, remaining
fruits after June drop and remaining fruits to maturity

( yield ) compared with open pollination treatment during
this study. These results agree with those reported by
EL-Tomi ( 1957 ), Khalil ( 1967 ), Lange and Viencent

( 1970 ). Weheda ( 1972 ), Kokaya ( 1977 ), Abo-EL-Komsan
( 1978 ), Sherif ( 1983 ), Mohamed ( 1984 ) and Venkatesvarlu
and Lavania ( 1985 ) The high effect of Balady mandarin,
Balady lime and Suckarry orange pollen on fruit set is
due to its high pollen viability. The comparatively
lower effect of Marsh grapefruit pollen on fruit set may
be due to the fact that Marsh grapefruit produced polln

with low viability.

In the contrary, Musahib-Ud-Din and Kamil ( 1963 )
reported that, cross-pollination resulted in poor fruit
setéing. Cekvava ( 1986 ) reported that, cross-pollination
with trifoliate orange pollen gave low fruiting percen-
tage in lemons as compared with self-pollination

Abbas ( 1983 ) who reported that open pollination treat-

ment increased fruit set or fruiting in all studied
varieties than the artificail cross-pollination treatments
with exception of Dancy tangarine when used as a polli-

nator for Carter navel orange.
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Concerning the effect of different growth regulators,
it is clear from the same Tables that GA3 at 1000 p.p.m
and 2000 p.p.m applied to emasculated flowers caused
highly significant increase in fruit set, remaining fruits
after June drop and remained fruits to maturity in most
cases compared with open pollination treatment during
this study. the effect of GA3 on increasing fruit set
and preventing fruit abscission and drop was reported by
many investigators such as Ashkenazy et al ( 1971 ),
EL-Hammady et al ( 1976 ) Moustafa ( 1985 ) and Babu and
Lavania ( 1986 ).

The combination of N.,A.A at 25 p.p.m + GA, at 1000

3
p.p.m had significantly increased fruit set, remaining
fruits after June drop and yield compared with open
pollinatjion treatment. These findings may be attributed
to the effect of GA3 alone. On the other hand, dipping
emasculated flowers in a solution of N.A.A at 50 p.p.m
resulted|in dropping all fruits after June drop. The
same dropping had happened for emasculated flowers trea-
ted by GA3 at 2000 p.p.m + N.A,A. at 50 p.p.m during the
three su¢cessive seasons. These results are in agreement
with the| findings by Mohamed et al ( 1978 ), These
results are in accordance with the known characteristics
of some ¢f the used growth regulators. Leopold ( 1964 )

had considered I.A.A and all auxin like substances as

abscisson factors while GA3 was considered as am anti
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abscission factors. The results in this study agree quite
well with these facts. Thus, GA3 had prevented fruit - drop

while N.A.A at 50 p.p.m resulted in dropping all fruits.

b ) Effect of different pollination treatments and some

growth regulators on physical properties of Agami

lime fruits:-

Data in Tables (52),(53) and (54) show the
physical characteristices of Agami lime fruits as
affected by bagging only, emasculation and bagging,
artificial cross-pollination with different pollen
sources and some growth regulators treatments. It
is obvious that bagging only treatment had decreased
fruit weight significantly as compared to open polli-
nation treatment. However, emasculation and bagging
treatment did not give any fruits at maturity,.
Moreover, cross-pollination with Balady lime, cross-
pollination with Suckarry orange pollen had resulted
in a highly significant increase in fruit weight
while cross-pollination with Marsh grapefruit pollen
did not cause any appreciable increase in this respect
in any of the three seasons. The incfease in fruit
weight as a result of artificial pollination by foreign
pollen was reported by Dhillon ( 1963 ), Weheda (1972 )

Sherif ( 1983 )} and Mohamed ( 1984 ).
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Concerning growth regulators treatments it is
clear that GA3 at 1000 p.p.m or 2000 p.p.m applied on
emasculated flowers had increased fruit weight signific-
antly as compared to open pollination treatment during
this study. Moreover, N.A.A at 25 p.p.m had resulted
in a slight decrease in fruit weight while N.A.A at 50
p.p.m did not give any fruits. GA3 at 1000 p.p.m + N.A.A
at 25 p.p.m treatment caused significant decrease in fruit
weight while GA3 at 1000 p.p.m + N.A.A at 50 p.p.m had
increased fruit weight significantly than open pollination
treatment during this study. The effect of GA3 on increas—
ing fruit weight was reported by Franciosi.and Ponce
( 1970 ), Cunat et al ( 1974 ), Chundawat and Randhawa
( 1975 ), Mowlood ( 1977 ) and Resk ( 1984 ). The effe-
cts of N.A.A on decreasing fruit weight was reported by

Babu and Lavania ( 1986 ) and Bisher ( 1987 ).

Concerning fruit height, fruit diameter and fruit
shape index it is clear from the previous Tables that
bagging only treatment had caused a slight decrease,
Artificial cross—-pollination with balady lime, cross-
pollination with Balady mandarin pollen and cross—-polli-
nation with Suckarry orange pollen had increased fruit
height and fruit diameter significantly while cross-polli -
nation with Marsh grapefruit pollen had not affected on
shape index in the three successive seasons of this study,

Fruit shape index was slightly affected by different
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pollen sources and the fruits resulting from pollination
seem to be more flattend. However, the differences were
not significant in most cases. This is in agreement with
the finding of Soost ( 1956 ), Khalil ( 1967 ), Hearn et al

——

( 1986 ), Weheda ( 1972 ) and Rokba et al ( 1976 ).

Concerning growth regulators treatments it is clear
that GA3 at 1000 p.p.m or 2000 p.p.m and GA3 at 1000 p.p.m
p.p.m + N.A.A at 50 p.p.m treatments had increased fruit
height and fruit diameter significantly as compared to
open pollination treatment while all other growth regu-
lators treatments did not cause any appreciable increase.
It is also evident from the previcusly mentioned Tables
fruits resulting from GA3 treatments were elongated
which is in agreement with the findings of Khalil (1967 )

and Atawia ( 1984 ).

With respect to peel thickness Tables (52),(53) and
(54) show that, bagging only treatment had decreased peel
thickness significantly as compared to open pollination
treatment while emasculation and bagging treatment did
not give any fruits. It is clear from these tables that
artificial cross-pollination with Balady lime and cross-
pollination with Balady mandarin appeared to be signifi-
cant increase in peel thickness than open pollination
treatment. However, cross—pollination with Marsh grape—

fruit and cross-pollination with Suckarry orange pollen
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did not cause any appreciable increase in this respect
in any of the seasons. This is in agreement with the
findings obtained by Dhillon ( 1960 ), Weheda ( 1972 )

and Sherif ( 1983 ).

Concerning growth regulators treatments, it is clear
that GA3 at 1000 p.p.m or 2000 p.p.m treatments appeared
cause significantly higher peel thickness than open polli-
nation treatment during this study. N.A.A at 25 p.p.m
treatment had no effect in this regard. However, N.A.A
at 50 p.p.m and GA3 at 2000 p.p.m + N.A.A at 50 p.p.m
treatments caused fruit drop at June drop, the effect
of GA3 on increasing peel thickness was reported by
Chundawat and Randhawa ( 1975 ) EL Khoreiby ( 1976 ),

Hussin ( 1979 ) and Lima and Davies ( 1984 ),

Concerning fruit juice content, it is also evident
from the same tables ( 52),(53) and (54 ) that bagging
only treatment had decreased fruit juice content signifi-
cantly while artificial cross-pollination with different
pollinizers caused high increase in fruit juice content.
However, when using Marsh grapefruit pollen, the increase
was slight during this study. These findings agree with
those of Rokba ( 1976 ). However, it is in contractiction

with Cameron ( 1960 ), Khalil ( 1967 ) and Serif ( 1983).
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With respect to growth regulators, it is clear that
GA3 at 2000 p.p.m treatment had resulted in highly signi-
ficant increase in fruit juice content, while all other
growth regulators treatments did not cause any appreciable
increase in fruit juice content during this study. The

increase in fruit juice content as a result of GA3 was

reported by Coggins and Hield ( 1958 ), Cu tuli ( 1970 )

and Deidda ( 1971 ).

C ) Effect of different pollination treatments and some

growth regulators on the Chemical properties of

Aga mi lime fruits:

Data in Tables (55),(56) and (57) show the
chemical characteristics of Agami lime fruits as
affected by bagging only, artificial cross~pollination
with different pollen sources and some growth regu-
lators treatments during three successive seasons.
It is clear from these tables that both bagging only
and cross-pollination with different pollen sources
treatments had no effect on T.S5.S in fruit juice
during this study compared with open pollination
treatment . Cross-pollination with balady mandarin
pollen treatment had increased significantly T.S.S
in fruit juice. These results are in agreement with

those reported by Deidda ( 1966 ) and Sherif ( 1983).
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GA3 at 1000 p.p.m or 2000 p.p.m = N.A.A at 25 or
50 p.p.m and the combination between them had no effect
on T.S5.8S in fruit juice. N.,A.A at 25 p.p.m or 50 p.p.m
combined with GA3 at 1000 p.p.m had significantly incr-

eased T.5.S in fruit juice compared to open pollination

treatment during this study.

Regarding fruit juice acid content, it is clear from
tables (55),(56) and (57) that begging only treatment had
not affected on juice acid content compared with open
pollination treatment during this study. On the other
hand, all artificial cross-pollination with different
pollen sources had significantly increased acidity on
fruit juice during 1985 , 1986 and 1987 seasons compared
with open pollination. Thes findings are in agreement
with those reported by Khalil ( 1967 ), Lange and Vincent

( 1972 ) and Rokba ( 1976 ).

The effect of growth regulators treatments on fruit
juice acidity was shown in Tables (55),(56) and (57).
GA3 at 1000 p.p.m had resulted in a significant increase
in acidity of fruit juice over open pollination treatment,
These results are in agreement with the findings by
Salem ( 1963 ), Krezdorn and Kohen ( 1963 ) and Mawlood
( 1977 ), but GA3 at 2000 p.p.m and N.A,A at 25 p.p.m

had no effect on fruit juice acidity content. However,

N.A.A at 25 p.p.m or 50 p.p.m combined with GA, at 1000

3
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p.p.m caused significant increase in fruit acidity compa-

red with open pollination treatment during this study.

Data in tables (55),(56) and (57) indecate that
the juice T.S.S/acid ratio was decreased significantly
in response to different cross-pollination treatments
during this study. These results are in confirmity with
those reported by XKhalil ( 1967 ), Rokba et al ( 1976 )
and Atawia ( 1984 ) In addition, all growth regulators
treatments with both'GA3 or N.A,A did not affect on T.S.S/
acid ratio in fruit juice for the three seasons of this
study except GA3 at 1000 p.p.m treatment which caused
high significant decrease in T.S.Sfacid ratio and GA3 at

2000 p.p.m + N.A,A at 25 p.p.m which caused.significant

increase in T.S.S/%cid ratio in fruit juice.

Concerning ascorbic acid content in fruit juice it
is clear from Tables (55),(56) and (57) that bagging only
and all pollination treatments did not affect ascorbic
acid content fruit juice and that is in agreement with
the findings of Cameron et al ( 1960 ), Khalil ( 1967 )
Weheda ( 1972 ) and Atawia ( 1984 ). On the other hand,
all growth regulators treatments did not affect ascobic
acid content except GA3 at 1000 p.p.m treatment which had
significantly increased ascorbic acid content of fruit
juice compared with open pollination treatment during
this study. This confirms an earlier report by Cutuli

( 1970 ), Chundawat and Randhawa ( 1975 ) and Kumer ( 1975 ),
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The effect of GA3 on increasing ascorbic acid in fruit

juice was reported by Mawlood ( 1977 ).

d ) Effect of different pollipation treatments and some

growth regulators on seediness, seed development and

pollination index of Agami lime fruits:-

The effects of different pollination treatments
on the number of seeds, well developed and shrivel
seeds per fruit and pollination index are shown in
Tables (58),(59) and (60) during 1985,1986 and 1987

seasons,r=spectively.

Data indicate . that, the total number of seeds
per fruit in cross-pollination with Balady mandarin
pollen was increased significantly compared with open
pollination treatment during the three seasons of
this study. Moreover, the other cross-pollination
treatments with different pollen sources caused sli-
ght increase in the total number of seeds per fruit.
Op the other hand, Balady mandarin as a pollinator
gave the highest total number of seeds per fruit
( ranging between 3 to 9 ) for the three seasons as
compared with the other pollination treatments,
Marsh grapefruit produced the lowest total number of
seeds per fruit ( ranging from 1 to 5 ) during this
study. These results are in agreement with that

reported by Cost and Gagmard ( 1956 ) Cameron ( 1960 )




- 181 -

Weheda ( 1972 ), Lange and Vincent ( 1972 ), Iwamasa

aand Oba ( 1980 ) and Resk ( 1984 ).

Regarding the number of well developed seeds per
fruit, cross-pollination with different pollen sources
caused significantly higher number of well developed
seeds per fruit. The same findings were obtained by
Majsuradze ( 1952 ), Klimenko and Klimenko ( 1952 )

Ibrahim ( 1969 ) and Weheda ( 1972 )

With respect to shrivel seeds per fruit, these
data indicate . that there were slight decrease in the
shrivel seeds per fruit between all cross—pollination
treatments and open pollination treatment druing the
first and third season of this study while the decrease
was significant in the second season. The percentage
of shrivelled seeds‘per fruit in Agami lime was signi-
ficanly higher by cross-pollination treatments during
this investigation. These results are in confirmity
with the findings of Rokba et al ( 1976b ).

Concerning pollination index, the data in tables
(58),(59) and (60) showed slight increase in all
cross-pollinatiqn treatments with the exception of
cross-pollination with Balady mandarin pollen which
caused highly significant increase of pollination

index as compared to open pollination treatment
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during the three successive seasons of this study,
The trend was generally towards increasing the polli-
nation index of cfoss-pollination with Balady manda-
rin treatment while cross-pollination with Marsh
grapefruit pollen gave the lowest pollination index.
These results are in agrement with those reported by

Mohamed ( 1984 ),
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