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ABSTRACT

This study was carried out during 2003 and 2004 seasons on ten years old
"Costata” persimmon trees (Diospyros kakiL.) grafted on D, Lotus rootstock grown in
El-Nubaria region where the soil is calcareous to evaluale and compare productively,
fruit quality and storability of "Off* and "On" years fruits under storage al room
temperature (25 + 2°C). Generally, the results indicated that, yield of *Costata”
persimmon tees as number and weight of fruits {kg/trce} were lower and average fruit
weight was higher in "Off" year trees compared to "On” year trees and the differences
were always significant, Fruits from light cropping trees were firm and less lossing in
weight and breakdown percentages specially, after storage period. while fruits form
heavy cropping trees had higher total soluble solids {TSS), total soluble sugars (TS},
water soluble pectin (WSP) and pectin mathyl esterase (PME) activity.

During storage period at room temperature, colour degree, carctene content,
758, TS, WSP and PME activity as well as loss in weight and breakdown
percentages were increased. On the other hand, fruit firmness, total chlorophyll
content, acidity and tannins % were decreased in bolh seasons.

Thus, it could be concluded that, fruits irom "On" year trees had lower
storability and keeping quality when stored at room temperature compared to fruits
from "Off" year trees under conditions of this experiment.

INTRODUCTION

The Japanese persimmon (D¥ospyros kaki L.) has low chilling
requirements (George et al, 1894) and successfully grown under the
Egyptian environmental condition. Kaki fruit is a good source of vitamin A, B
and C and contains higher level of sugar and pectin content {(Hamanava et al.,
1990).

Severz! reperts indicated that, alternate bearing habit usually occurs
in persimmon trees (Kishimota, 1980, George and Nissen, 1984 and Ryugo et
al., 1988), particularly Costata cultivar (Wally, 1987 and Zayan et al., 2002). In
the "On" year fruit are produced in large quantities but with rather poor quality
such as small size and low keeping quality (Ferguson and Watkins, 1992).
Marketing of such fruits becomes somewhat difficult and consequently the
grower get low returns.

A number of works have reported that, total soluble solids, total
sugars and carotene were increased progressively throughout the storage
period at room temperature whereas, the acidity, vitamin C, total chlorophyll
and average fruit weight wera increased {Kassem, 1291 on apple fruits and
El-Azab et al., 1994 on "Costata" persimmon fruits).

The present work aimed to study the effect of alternate bearing (crop
loading) on some physicchemical changes of fruits during storage at room
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temperature and its keeping quality depending on comparing between "On"
and "Off" year "Costata" persimmon trees.

MATERIALS AND METHODS

The present study was carried out in 2003 and 2004 seasons on 10
years old "Costata" persimmon trees (Diospyros kaki L.) grafted on D. Lotus
rootstock, spaced at 5 x 5 meters and grown in a commercial orchard near El-
Nubaria Horticultura! Research Station, Beheira Governorate. The soil is
calcareous (28.2% CaCQj) and depth of groundwater is about 120-140 cm.

Twenty uniform vigcr trees were selected 10 in the status of "On*
growing to "Off" year and other 10 in the status of "Off" growing to "On" year
depending on the determination of yield data recorded for previous season in
2002 as shown In Table (1).

Table (1):Yield data recorded in 2002 season.

Group (A} trees Group (B) trees
Replications No. of Yield No. of Yield
fruits/tree {kgitree} fruitsi/tree (kgltree)
R 275 26.62 133 16.23
R 289 29.23 134 18.48
Ra 283 28.50 142 17.60
Ra 290 28.31 143 18.57
Rs 308 30.34 130 16.66
Rs 300 30.93 136 17.36
R, 305 29.79 147 18.82
29 318 32.98 140 18.32
Rs 286 28.30 138 17.34
Rip 298 29.55 138 17.51

Group A =10 trees in the status of "On* going to "OH" year
Group B = 10 trees in the status of "Oif" going to "On"® year

Experimental trees has been sublected to similar fertilization,
irrigation, pruning and best control practices usually done at El-Nubaria
region.

Yield as number and weight (kg) of fruit per tres were recorded and
fruits of both "Off" and “On" year trees were harvested at first week of October
2003 and 2004 (October, 2 and October, 5, respectively} when fruit colour
was yellow or orange according to (Ben-Air and Guelfate-Reich, 1973). Forty
five fruits were selected at random from each tree at harvest time of both
seasons and stored at room temperature about (25 + 2°C) and relative
humidity of (R.H) 70-85% in cardboard boxes. The storage period stopped at
30 days because storage at room temperature caused high loss of fruit
number due to breakdown and shrinking symptoms. A sample of fruits was
taken, 50 fruits for each treatment (5 fruits for each replicate) on a time scale
of 0 and 30 days of storage toc determine physical and chemical fruit
characteristics:
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eAverage fruit weight (g).

«Skin and flesh firmness (Ib/in’) was measured without and with skin

removed on the two opposite sides by using Magness-Taylor type

pressure tested with 5/6 inch standard plunger.

e Fruit colour was visually determined for each fruit sample according to
colour degree expressed on number as follow:

0 = green colour and 10 = deep orange .

« Total soluble solids (TSS), total acidity and tannin content (ACAC, 1970)
were determined in fruit juice.

» Total soluble sugars (TS) were determined according to the method
descried by Dubois et al. (19586).

« Fruit chlorophyll and carotene pigments were determined colouremetrically
by extracting them from 100 g skin and pulp of the fruits with 85% acetone
solution according to the method described by Wettestein (1957).

« Water soiuble pectin (WSP) were determined according to procedure of
Carre and Haynes {1922).

s Pectin methyl esterase (PME} activity was determined according to
procedure of Somogyi and Romani {1964} as modified by Belli-Donini and
Stornatudo (1969).

Loss of fruit weight and breaking percentages were calculated after 10, 20
and 30 days of storage as foilow:

» Weight loss: ten fruits of each cardboard box were assigned number and
their initial weight was determined and again when the sample were taken
out of the storage and then weight loss percentage was calculated.

« Breakdown fruits: whether due 1o diseases or physiological disorders were
counted and calculated as percentage.

The obtained data were statistically analyzed using t-test in groups to
compare between the means representing the effect of crop load of "Off"
and "On" year trees.

RESULTS AND DISCUSSION

I.Productivity of alternate bearing "Costata" persimmon trees:

Data presented in Table 2 showed that, yield as number of fruits per
iree was higher in "On" year trees compared to "Off* year trees and the
differences were always significance. The reduction in number of fruits per
"Off" year trees may be due to the great decrease in amount of bloom which
influenced by decreasing C/N ratio in the previous "On" year at the time of
flower bud initiation. The present results are in harmony with those obtained
by Zayan et al. (2002) who reported that heavy crop in "On" year trees
reduced the size of ¢rop in the following year.
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Table (2): Yield of "Off" and "On" Costata persimmon trees in 2003 and
2004 seasons.

Cropping Average fruit No. of Yield
status weight (g) fruitsitrees {kgftree)
2003 season
Off 124.08 149 18.49
ON 97.66 307 30.00
ngn. L) i -
2004 season
Off 129.08 136 17.53
ON 99.26 293 29.05
s|gn‘ L - L2

Each value represented the mean of ten tree repiications
** significant at 1% according to t-test.

As for yield Kgftree, it is clear that yieid of "On" year lrees was higher
than "Off" year trees. High yield in "On" year trees may be due 1o high number
of fruits although its had iess fruit weight. These results are in line with those
reported by Ryuge ef al, (1988}, who found that, "Fuyu" persimmon trees tend
to bear in alternate years, produced iargs quantities of small fruits in the "On"
year and fow crop of farge fruit in the "Off" year.

Generally, average fruit weigh from "Off" year trees was significantiy
higher than that from "On" year rees in both seascns as shown in Table 2,
These results could be cue to the reduction in fruit number in "Off" year.
Similar results were obtained by Brar et al. (1987) and Zayan et al. (2002).
N.Physical and chemicai fruit properties:

Fruits from light and heavy cropping persimmon trees were siored for
30 days at room temperature to evaluate physical and chemical fruit
properties and its changes during storage period in both "Off" and *On" year
trees.

a.Physical fruit properties:
1.Fruit firmness:

Data concerning ckin and flesh firmness of "Costata® persimmoa fruit
presented in Table 3 indicated that, at harvest time, persimmon fruits irom
"Off" year trees were less firmness than those from "On" vear trzes. While,
after 30 days of sterage at room temperature, fruits from "Of" year trees
recorded higher firmness than those from "On" year trees in the two seasons.
The reduction in fruit firmness of "Off" year trees at harvest time may be due
to the increase in fruit size and the reduction in fruit Ca™ concentration
whereas, after storage period, fruits from "Off" year trees had higher firmness
than those form "On" year trees due to the ircrement in water soluble pectin
and pectin methy! esterase activity in fruits from "On" year trees as shown in
Table 4 and Fig. 1. These results agree with those reported by Ferguson and
Watkins (1992) on apple they found that, truits from light cropping trees had
large size, low Ca-concentration and less firmness compared to fruils from
heavy cropping trees. While, after storage period, fruits from light cropping
had higher firmness than those from heavy cropping ones.
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As for the effect of storage period, it is clear that, skin and fiesh
firmness were significantly decreased during storage in both seasons. Similar
results were obtained by Maksoud (1981) and Zayan ef al (2002) on
"Costata" persimmon and Takata (1982), Taira ef al. (1990) and Turk (1993)
on other Japanese persimmon cultivars.

Table (3):Firmness and colour changes of "Off" and "On" Costata
persimmon fruits during storage at room temperature (25 +
2°C). in 2003 and 2004 season.

Storage Cropping Fruit firmness Colour Pigments
period status {Ibfin®) degree {mg/100 g}
Skin | Flesh Total chl. | Carotene
2003 season

Cff 17.23 10.80 6.74 7.42 5.20
0 days On 18.53 11.28 6.96 7.37 5.22
Sign. - . NS NS N.S
Means 17.88 11.04 65.85 7.40 5.21
Oft 12.30 7.95 a.08 2.30 6.69
30 days On 11.83 7.25 9.24 2.26 8.71
Sign. e *” N.S N.S N.S
Means 11.97 7.60 9.15 2.28 6.70

Significance of means

2004 season

Off 17.30 10.80 6.74 7.38 5.20

0 days On 18.63 11.38 7.04 7.7 5.27
Sign. - L1 - e -

Means 17.67 11.09 6.87 7.28 5.24

Ot 12.68 8.18 9.14 2.23 8.70

30 days On 11.80 7.58 8.20 219 6.72

Sign. - - N.S N.S N.S

Means 12.24 7.88 9.17 2.21 8.71

Significance of means
Each value represent the mean of ten tree replications

*, ** and N.S. significant at 5%, 1% and not significant, respectively according to t-test.
0 = green colour, 10 = deep orange colour

2.Fruit colour:

Data in Table 3 revealed thal highsr vaiues of colour degree and
carotene content belonged to fruits froam "On" year trees in either at harvest
time or after storage period in both ssasons. While, higher values of 1otal
chlorophyll contents belonged to fruits from "Off" year trees. Differences were
only significant at harvest time in the second season. These results could be
due to the role of heavy cropping and reducing shad, which in turn enhanced
fruit maturity and improved its colour. Similar results were obtained by Zayan
et al. (2002) on "Costata" Persimmon.

Regarding the effect of storage period, it is clear that colour degree
and carotene content were significantly increased with storage period,
whereas total chlorophyll content was significantly decreased in both seasons.
These results are inagreement with those reported by Maksoud (1981) and
Ei-Azab et al. (1994) on Japanese persimmon. Also, Joon (1997) reported
that, carotene content was increased while, chlorophyll content was
decreased during storage period of "Fuyu" persimmon fruits,
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b.Chemical fruit properties:
1.Total soluble solids (TSS) and total acidity:

As shown in Table 4 it is clear that TSS value was significantly higher
in fruits from "On" year trees than those from "Off" year trees at harvest time
and after storage period in both seasons, Whereas, insignificant differences
were noticed in total acidity between fruits from "On* and "Off" year trees.
These results are in harmony with those reported by Mikhae! (2001) on
"Costata” persimmon, who found that, fruits from "On" year trees had
significantly higher TSS and slightly lower acidity compared to fruits from “Off"
year trees at harvest time due to the effect of heavy cropping on advancing
fruit maturity.

Concerning the effect of 30 days storage at room temperature, it is
clear that TSS value was increased, while total acidity was decreased during
storage. Similar resuits were obtained by Maksoud (1281), Abd Ei-Wahab et
al. (1983) and El-Azab et ai. (1594) on "Costata" persimmon.
2.Tannin content:

Data presenied in Table 4 indicted unsignificant differences in the
percentage of tanning conterts between fruits from "Off” and "On" year trees
at harvest time or after storage period in both seasons.

As for the effect of 30 days storage at room temperature, it is clear
that, tannin content in the fruits was decreased at the end of storage period.
These resuits are in accordance with those obtained by Abd El-Wahab et al.
(1983), Habashy (1992) and El-Azab et al. (1994) on "Costata" persimmon.
They reported that, the astringency estimated as soluble tannins percentages
was reduced by extending the storage period due t¢ approaching ripening.
3.Total soluble sugars (TS):

Data concerning totai soluble sugars (TS) presented in Table 4
indicted that this vaiue gave the same trend of T3S, it was significantly iower
in fruits from "Off* year trees than those from "On" year trees at harvest time
and after storage period in both seasons. The reduction of TS value in fruits
from "Off" year trees could be attributed the role of light cropping in increasing
shade conditions (Suzuki et af, 1989). The present results are in
disagreement with those reported by Brar et al. (1987) on grapes, who found
that sugar content was decreased with increasing crop load.

It is clear that, total soluble sugars value was increased after 30 days
storage at room temperature. This increase may be due to the conversion of
starch to sugar. Similar results were obtained by Maksoud (1981) and Abd E-
Wahab et al. (1983).
4.Water soluble pectin (WSP):

Data obtained in Table 4 indicted that, water soluble pectin values
were greater in fruits from "On" year trees than those from "OH" year trees.
The differences were only significant after storage period in both seasons due
to the increase in pectin methyl esterase activity in fruits from "On" year trees.
Similar results were obtained by Mastui and Kitagawa (1992) and Mikhael
(2001} on persimimion iruits.

Regarding the effect of storage period, & is clear that water soluble
pectin (WSP) was increased after 30 days of storage at room temperature (25

920



J. Agric. Sci. Mansoura Univ., 31 (2), February, 2066 - - - -

+ 2°C) in both seasons. This result is in harmony with that reported by Abd El-
Wahab et al. {1983) they found that, WSP of "Costata" persimmon fruits was
continuously increased during storage period at room temperature.

Table(4):Chemical changes of "Off" and "On" Costata persimmon fruits
during storage at room temperature (25 + 2°C) in 2003 and

2004 season.
Storage | Cropping TSS Acidity | Tannins TS Wwsp
period status (%) (%) (%) (%) (g/100
2003 season .
Off 20.0 0.45 2.33 14.5 0.318
0 days On 20.8 0.43 212 15.1 0.338
) Sign. * N.S N.S * N.S
Means 20.4 0.44 2.23 14.8 0.328
Off 232 0.30 0.61 18.9 0.591
30 days On 23.7 0.29 0.52 17.2 0.631
Sign. * N.S N.S * b
Means 23.5 0.30 0.57 17.0 0.611
SignifiCance Of means EL] T L] ERd -k
2004 season
Off 214 0.44 229 15.7 0.325
0 days Cn 222 0.43 2.1 159 0.343
Sign. A N.S NS b N.S
Means 21.3 0.44 2.20 15.8 0.334
Off 24.2 0.28 6.57 17.6 0.529
30 days Cn 24.9 0.27 0.50 181 0.635
Sign. b N.8 N.S b e
Means 24.8 0.23 0.54 17.9 0617
Significance of means b - - i i

Each value represent the mean of ten tree replications

* **and N.S. significant at 5%, 1% and net significant, respectively according to 1-lest.
TS = Total soluble sugars

WSP; Water soiuble pectin g/100 g fresh weight
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Fig. (1):Pectin methyl esterase (PME) activity of "Off" and "On" year
"Costata’ persimmon fruits in 2003 and 2004 seasons.
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5.Pectin methyl esterase (PME) activity units/100 g/minute:

As shown in Fig. 1, it is clear that PME activity values of fruits from
"On* year trees were higher than those from "Off* year trees. The differences
were only significant after storage period in both seasons.

It is clear that PME reached a minimum activity at harvest time.
These results herein are in line with those reported by Mastui and Kitagwa
{1992) on "Fuyu" and "Hiratanenshi" persimmen which they indicated that no
PME activity was found on fruits at harvest time.

As for the effect of storage period, it is clear that PME activity units
were increased in "Costata® persimmon fruits during storage. Similar results
were obtained by Awad {1985) and Wally (1987) on persimmon and Barrett
and Gonzalez on Cherry (1994).

Iii.Fruit weight loss and breakdown percentages:

Data presented in Fig. 2 show loss percent in weight of Costata"
persimmon fruits, these values showed higher values in fruits from "On" year
trees in different storage periods compared to fruits from "Off" year trees in
both seasons and the differences were always significant.

[ -+ —-0ff —o—On|

20

Weight loss, %
-
o

10 20 k] . 10 20 30

2003 season 2004 season

60 e
50 1
40
30 1
20
10 -

Breakdown, %

2003 season 2004 season
Storage period (days)
Fig. (2):Weight loss and breakdown percentages of "Off" and "On"
year “Costata” persimmon fruits during storage at room
temperature in 2003 and 2004 seasons.
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This result may be due to the increment in specific surface of smaller fruits
from "On" year trees. These results are in agreement with those reported by
El-Shemy and El-Morsy (2001} on apple fruits they found that weight loss
percent of fruits from thinned trees was generally lower than fruits from
unthinned trees since the second are smaller, had higher surface/volume ratio
than the first and consequently water loss will be higher in the small fruits.
Moreover, loss percent in fruit weight was continuously increased as the
storage period progressed. The present results are in harmony with those
obtained by Habashy (1992) and Turk {1993) on Persimmon and El-Shemy
.and El-Morsy (2001) on apple they found that, fruit weight loss percentage
was increased as the storage period advanced.

As for breaking percentage as shown in Fig. 2, its value was greater
in fruits from "On" year trees than those from "Off" year trees in both seasons.
The differences were significant after 20 and 30 days of storage, while after
10 days of sicrage the differences were insignificant. On the other hand, this
value was increased as the storage pariod advanced due to decline in fruit
firmness and increasing the percent of loss in fruit weight. The obtained
results herein are in line with those reported by Abd El-Wahab et a/, (1983) on
a persimmon fruits, who found that decay percentage was confinuously
increased during the storage pericd.

Conclusively, fruits from "On" year trees had lower storability when
stored at room temperature compared to fruits from *Off" year trees. So,
reducing alternate bearing tendency by thinning fruits in "On” ysar trees is not
only improved fruit quality especially average fruit weight and size but also
improved storability and keeping quality of "Costata” persimmon fruits,
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