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Abstract

Fruit shape of studied apple cultivars was influenced by the type
of the parent pollen. When Anna was crossed by Dorsett Golden, the ob-
tained fruits were round and flat, but when Ein-Shemer was used as a
pollinizer round elongate fruits were obtained. Open pollination resulted
in the best fruit colour. When both "Dorsett Golden" or Ein-Shemer were
pollinated with Anna reddish parts were noticed on the fruit skin, com-
plete seed, fruit firmness, fruit texture, total soluble solids and acidity
were determined under types of pollination. Improvement in fruit guality
is associated with number of Viable seeds per fruits.

INTRODUCTION

Recently, between 1980-1981 several apple cultivar including Anna, Dor-
seit Golden and Ein-Shemer were introduced from USA by the Agricultural Devel-
opment System Project of the Ministry of Agricultural. They were grown at the
ADS introduction orchard at Kanater.

Fruit characteristics were studied for Fruits resulted from open pollina-
_tion, self pollination, emasculation without pollination or from different crosses
made in the three apple cultviars.

Aeppli (1985) determined the fruit quality characteristics of 177 cultivars
and found out the correlation and multiple regressions with eating quality. Effects
of yield, weather tree age on fruit size in apple were stated by Sehuricht (1986)
Toth et al, (1987) reported the effect of Malus pollinators on the quality of
Apple, Generally, they found that pollinators improved flesh firmness.

The aim of this investigation is to study some fruit characters obtained
from different pollination methods.
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MATERIALS AND METHODS

The experiment was carried in the ADS experiment orchard at Barrage during
the 1986 and 1987 seasons. Fruit characteristics were studied for fruits resulted
from open pollination, self pollination, and emasculation without pollination or from
different crosses made in the three apple cultivars. Samples were picked when
fruits reached maturity. Fruit weight, fruit size, diamter, height, circumference,
skin colour, texture, total soluble solids (T.S.S.), acidity as mallic acid and total vi-
able seeds per fruit was determined on 25 fruits samples. Colour of fruit skin was
determined using a colour chart (Rebort and wilson, 1938). Firmness of fruits was
carried by Penetrometer (pressure tester). The percentage of total soluble solids
(T.S.S.) was measured using ATAGO (ATC. L) Mand refractomerter. Acidity was de-
termined by titration with 0.1 normal sodium hydroxide using phenol phthalene as

indicator.

L.S.D. was used for data comparison according to Snedecor and Cochran,
(1972).

RESULTS AND DISCUSSION

Effect of different pollination treatments on mature fruit char-
acters

1 Anna:

Table 1 and Fig. 1 show main characteristics of fruits produced from open and
cross pollinations.

a. Fruit weight: Statistical analysis revealed that significant differences oc-
cured in weight of fruit produced from different pollination treatments. In 1986, the
highest fruit weight was abtained from hybrid. Anna 9 Ein-Shemer K’( 148.26 g/
fruit) followed by open pollination (116.26 g/fruit then by the hybrid Anna 2 x Dor-
sett Golden 6(,82.20 g /fruit). In 1987, open pollination produced fruits with the
highest weight (131.40g/fruit), followed by Anna O x Dorsett Golden (108.23 g/
fruit) and Anna -l(-) x Ein-Shermer @(98.30 g/fruit).

b- Fruit Size: The bigest fruit size was obtained from the hybrid Anna O x Ein-
Shemer 6’(193.33 c.c/Fruit) followed by of open pollination (142.00 c.c/fruTt) then
by fruits of the hybrid Anna g x Dorsett Goldena (111-10 c.c/Fruit). In 1987, open
pollination produced the best sized-fruit (159.00 c.c/Fruit), while the size of the
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Fig. 1. Measurment of Anna mature Fruits as affected by various pollination
a- Open pollination. b- Anna _(e x Dorsett Gloden (f'

¢ - Anna _(3 x Ein-Shemer O"
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fruit of the two hybrids Anna 9 x Dorsett Goldend or EinShemerﬂ were less in vol-
ume (133.00 and 124.03 c.c./fruit respectively).

C- Fruit shape: In 1986, the longest fruits were those of the hybrid Anna 9 X
Ein-Shemer 6’(7.66 cm), while of open pollination averaged 7.06 cm followed by
those of the hybrid Anna 2 x Dorsett Goldena (5.89 cm). In 1997 the longest fruits
were those of open pollination (7.29 c¢cm) then Anna _? x Dorsett Golden @ and Ein-
Shemer G'were of 6.33 and 6.16 cm, respectively.

In 1986 the widest fruit diameter was that of the hybrid Anna _9 x Ein-Shemar
6’(7.23 cm) followed by those of open pollinatied fruits (6.76 cm). The narrowest
fruit diameter was noticed in hybrid Anna (_)‘_ x Dorsett Golden 6’(5.73 cm).

In 1987, open pollination gave fruits of widest diameter (6.83 cm), followed
by those of hybrid Anna _|0_ x Dorsett Golden @ (6.40 cm). However, Anna _9 x Ein-
Shemer G'produced fruit with only (6.03 cm) diameter.

In 1986, the fruit circumference ranged between (23.70 cm) for the hybrid
Anna 9 x Ein-Shemer @and 18.04 cm for the hybrid Anna g x Dorsett Golden &and
20.2 cm was the open pollination. In 1987, it ranged between 21.23 cm. for open
pollination and 18.43 cm. for the hybrid Anna _9 x Ein-Shemer 6’

Il Dorsett Golden:

Table 2 and Fig. 2 show the characteristics of fruits produced from open, self
and cross pollination. The characteristics of fruits produced by emasculation without
pollination were also presented.

" a. Fruit Weight : In 1986, the average fruit weight ranged between 120.00g/
fruit for emasculation without pollination and 91.509/fruit for self pollination. In
1987, it ranged between 151.60 g/fruit for open pollination and 95.009/fruit for
self pollination.

b. Fruit size : In 1986 the size ranged between 165.55 c.c/fruit for emasculation
without pollination and 90.02 c.c/fruit for self pollination. Nevertheleas in 1987
ranged between 165.66 cc/fruit for open pollination and 121.66 c.c/fruit for self
pollination.

c. Fruit shape : In 1987, Fruit length varied between 5.40 cms and 6.66 cms for
self pollination and open pollination respectively. It ranged between 5.40 cms and
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Fig. 2. Measurment of Dorsett Golden mature Fruits as affected by various pollination.
a- Open pollination. b Self pollination ¢ - emasculation without pollination
d - Dorsett Golden 9_ x Anna O" e - Dorsett Golden _9 x Ein-Shemer Q
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6.73 cms for emasculation without pollination and open pollination treatments, re-

spectively in 1987.

Fruit diameter was nearly similar in different treatment in two seasons. How-
ever, the widest fruit diameter was that of emaseulated without pollination in the
second season. Narrowest fruit diameter was those of self pollination (5.30 and 5.64
cms in 1986 and 1987, respectively).

Fruit circumference was nearly similar in fruits produces from different polli-
nation treatments. In 1986, the longest circumference was 21.00 cms for fruits pro-
duced from emasculated flowers without pollination treatment while in the second
season it was recorded in fruit from open pollination (23.96 cms). -

Il  Ein-Shemer:

Table 3 and Fig 3 show the characteristies of Ein-Shemer fruits resulted from
different treatments.

a. Fruit Weight : In 1986, the average fruit weight was similar in all treatments
rangeing between 166.00g/fruit and 86.009/fruit. In 1987 the average was heaviest
for open pollination 99.93 g/fruit however, fruits from the two crosses were nearly
equal i.e 63.66 g/fruit.

b. Fruit Size : Fruit size was the bigest for open pollinated fruits in two seasons
(125.33 and 151.33 c.c/fruit), followed by fruits from the cross of Ein-Shemer Q X
Anna _? (85.00 and 136.00 c.c). Whereas those for the hybrid Ein—Shemerﬂx Dorsett
Golden Blwere the lightest (76.83 and 111.60 c.c).

c. Fruit shape : The average fruit length was very close for the open pollination
(6.30 and 6.60 cms/fruit) and the crosses Ein-Snemer Q’_x Anna @(6.16 and 6.76
cm) in two seasans. The shortest fruit length was for fruit of hybrid Ein-Shemer 9 X
Dorsett Golden O (5.46 and 6.20 cm).

in 1986, open pollination gave fruit diameter of 6.23 cms followed by those of
hybrid Ein-Shemer Q‘_ x Dorsett Golden 675.53 cms and the hybrid Ein-Shemer Q X
Anna 6(5.26 cms In 1987, the hybrid Ein-Shemer 9_ X Anna &gave the highest fruit
diameter (6.76 cms) followed by open pollination (6.50 cms). while that of Ein-
Shemer 9 x Dorsett Goldenﬂ resulted in the narrowest diameter (5.86 cms).

In 1986, fruit circumference was 19.53 cms for open pollinated fruits followed
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Fig. 3. Measurment of Ein-Shemer mature Fruits as affected by various polligftion.
a- Open pollination. b- Anna 9 x Dorsett Gloden
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by those of the hybrid Ein-Shemer g_x Dorsett Gollowed 5’(1 7.43 cms) and the
shortest was obtained from the hybrid Ein-Shemer g_x Anna 6(1 6.26 cms), Howev-
er, in 1987 the hybrid Ein-Shemer O x Anna @gave the longest Fruit circumference
(21.20 cms) followed by open pollination (20.83 cms), while the shortest was no-
ticed in the hybrid Ein-Shemer 9_ x Dorsett Golden 6’( 18.46 cms).

The data on fruit weight and size showed that parthenocarpic fruits formed
from Dorsett Golden were nearly similar to those resulted from open and hand polli-
nation. These results are in agreement with those of Griggs and Iwakiri (1954)
working on Barteltt pears. It was found that self pollination caused a significant de-
crease in fruit weight and size in Dorsett Golden in seasons as compared with the

other pollination treatments.

It is evident from the present investigation that the fruit shape of the three
apple cultivars were influenced by the type of the pollen parent. When Anna was
crossed by Dorett Golden, the obtained fruits were rounded and flattened while when
Ein-Shemer was used as male parent rounded and elongated fruit were obtained.
cross pollinated fruits are often of beter shope and size than those obtained from
self pollination. This is probably due to the fact that cross pollinated fruits have
more developed seeds. They are more uniform in shape and have better size at pick-
ing time. These resutts confirm whose of other investigators (Tufts and Hansor,
1933, Girggs and Iwakiri, 1954 on pears). They reported that the pollen parent in-
fluenced the shape of the fruit, and concluded that variation in shape might have been
due to the ability of the particular pollen to produce seed rather than to metaxenia.
Steche (1959), while in studing the effect of pollination by bees of fruit formation in
pear, found that, there was a clear correlation between number of seeds and fruit
shape. The higher the number of developed seeds, the better was the shape of the
fruit. Differences in fruit shape in apple and pear were often associated with the
number and condition of the seeds which developed within the fruit. A clear correla-
tion exists between the number of seeds and fruit size and shape. In this respect
Nitsch et al, (1961) gave some evidence that the seeds stimulate fruit growth by
providing auxins, for an paste could adequately substitutes for the seed on the fruit.

The flesh firmness in Anna apples was slightly affected by the method of polli-
nation. Ein-Shemer pollinizer slightly decreased the flesh firmness (6.00 and 9.66
pound/sq. inch) compared with the case when Dorsett Golden was used as a polliniz-
er (8.66 and 10.33 pound/sq. inch) in both seasons. Under open pollination condi-
tions. the obained fruits had nearly the same flesh firmness in two easons (9.00 and
9.66 pound/s.q. inch.).
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The colour of Anna fruits was not affected with the colour of the pollinizer ei-
ther Dorsett Goldeh or "Ein-Shemer. While, Anna pollen was used for either Dorsett
Golden or Ein-Shemer reddish parts appeared on the skin of the obtained fruit. Brown
(1975) reported that colour is inherited quantitavely in apples, all aspects of fruit
colour is complex and often confusing because expression of this characters can be
affected by the state of maturity of the fruit, by the general environment and by the
micro-environment within the area and the tree.

In both seasons, the fruit texture of Anna and Ein-Shemer was crispy under
all different pollination treatments. Similar results of texture of Anna and Ein-
Shemer were determined by Brooks and Olmo (1972). As regards to Dorsett Golden
cultivar selfed flowers produced crispy fruits, but when either Anna or Ein-Shemer
was used as a pollinizer, the fruits were slightly crispy. Miller and Sherman,
(1980) reported that the flesh is medium firm, slightly crisp and of medium sweet-
ness in Dorsett Golden texture.

The percentage of total soluble solids content was not affected by different
pollination treatments in Anna apple in the first season, while in the second season
open pllination caused higher value (10.53%) on both seasons under all different pol-
lination treatments Dorsett Golden gave higher percentage (11.90 and 13.50%).
When Anna pollen was used for Ein-Shemer the percent of T.S.S. was higher (13.69
and 11.30%) than in other treatments in both years.

Appli (1985) indicated that 12.00% of suger contants in some apple varieties
is essential for good eating quality. As regards to acidity, the results obtained both
seasons 1986 and 1987 indicated that the three apple cultivars differed insignifi-
cantly under all methods of pollination.

% )
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