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ABSTRACT

This study was cartied out during 2003 and 2004 seasons on ten years cld
“Costata” persimmon trees {Diospyros kaki L.} gralted on D. Lotus rootstock grown in
Ei-Nubaria region where the soil is calcareous 1o evaluate and compare productively,
fruit quality and storability of "Off" and "On" years {ruits under slorage at room
temperature (25 + 2°C). Generally, the results indicated that, yield of "Costata”
persimmon tees as number and weight of fruits (kg/tree} were tower and average fruit
weight was higher in "Off* year trees compared 10 “On" year trees and the differences
were always significant. Fruits from light eropping 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 scluble sugars (TS},
water soluble pectin (WSP} and pectin methyl esterase {PME) activity.

During storage period at room temperature, colour degree, carotene content,
78S, TS, WSF and PME aclivily as well as loss in weight and breakdown
percenlages were increased. On the other hand, fruil tirmness, total chlorophyll
content, acidity and tannins % were decreased in both seasons.

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

INTRODUCTION

The Japanese persimmon (Diospyros kaki L) has low chilling
requirements (George et al, 1994) and successfully grown under the
Egyptian environmental candition. Kaki fruit is a good source of vitamin A, B
and C and contains higher level of sugar and pectin content (Hamanava et ai.,
1990).

Several repcrts indicated that, alternate bearing habit usually occurs
in persimmon trees (Kishimota, 1980, George and Nissen, 1984 and Ryugo et
al., 1988}, particularly Castata 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 smail size and low keeping quality (Ferguson and Watkins, 1892).
Marketing of such iruits becomes somewhat dilficult and consequently the
grower get low returns.

A number of works have reported that, total soluble solids, total
sugars and carolene were increased progressively throughout the storage
period at room temperature whereas, the acidity, vitamin C, total chiorophyl!
and average fruit weight were incroased (Kassem, 1991 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 physiochemical changes of fruits during sterage 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 oid "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 Horticultural Research Station, Beheira Governorate. The soil is
calcareous (28.2% CaCQj;) and depth of groundwater is about 120-140 cm.

Twenty uniform vigor trees were selected 10 in the status of "On"
growing to “Off" year and other 10 in the status of "OHf" 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 {kgftree) fruits/iree {kgltree)
R 275 26.62 133 16.23
R, 288 29.23 134 18.48
Rs 283 28.50 142 17.60
R. 290 28.31 143 18.57
Rs 308 30.34 130 16.66
Re 300 3083 136 17.36
R, 306 29.79 147 18.82
Rg 316 32.98 140 18.32
Rq 286 28.30 138 17.34
Rio 298 29.55 138 17.51

Group A = 10 trees in the status of "On* golng to *Otf" year
Group B = 10 trees In the status of "Oft" going to “On"“ year

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

Yield as number and weight (kg} of fruit per iree were recorded and
fruits of both “Off" and “On" year trees were harvested at first week of October
2003 and 2004 (October, 2 and Qctober, 5, respectively} when fruit colour
was yellow or orange according to (Ben-Air and Guelfate-Reich, 1973}. Forly
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 slorage pericd stopped at
30 days because storage at room temperature caused high loss of fruit
number due to breakdown and shrinking symptoms. A sample of fruts was
taken, 50 fruits for each treatment (5 fruits for each replicate) on a time scale
of 0 and 30 days of storage ic determine physical and chemical fruit
characteristics:
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eAverage fruit weight (g).

oSkin and flesh firmness (lb/'mz) 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 foliow:

0 = green colour and 10 = deep orange .

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

o Total soluble sugars (TS) were determined according to the method
descried by Dubois et al. (1956).

e 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 (1857).

« Water soluble 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 follow:

» 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 to 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 ot 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 truits per
tree 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 crop 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 fruits/trees (kg/tree)
2003 season
Off 124.08 149 18.49
ON 97.66 307 30.00
S[gn. - L 2] -k
2004 season
Off 129.08 136 17.53
ON 99.26 293 29.05
Slgn ' _J . T

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

As for yield kaftree, it is clear that yield of "On® year trees was higher
than "Off" year trees. High yield in "On" year trees may be due to high number
of fruits although its had less fruit weight. These results are in line with those
reported by Ryugo et al. (19€8), who found that, "Fuyu” persimmon trees tend
to bear in aiternate years, produced large quantities of smail fruits in the "On"
year and low crop of large fruit in the "Off" year.

Generally, average fruit weigh from "Off" year trees was significantly
higher than that from “On" year trees in both seasons as shown in Table 2.
These results could be due to the reduction in fruit number in "Off" year.
Similar results were obtained by Brar et al. (1987) and Zayan ef al. (2002).
I.Physical and chemical fruit properties:

Fruits from light and heavy cropping persimmon trees were stored for
30 days al rcom temperature to evaluate physical and chemical fruit
properties and its changes during storage period in both "Otf" and "On" year
trees.

a.Physical fruit properties:
1.Fruit firmness:

Data concerning skin and flesh firmness of "Costata" persimmon fruit
presented in Table 3 indicated that, at harvest time, persimmon fruits from
"Off" year trees were less firmness than those from *On" year tr2es. While,
after 30 days of storage at room temperature, fruits from "Off" 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 increment in water soluble pectin
and pectin methyl 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, fruits from light cropping trees had
large size, low Ca-concentration and less firmness compared to fruits 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 flesh
firmness were significantly decreased during storage in both seasons. Similar
results were obtained by Maksoud (1981) and Zayan et al. (2002) on
"Costata® persimmon and Takata (1982), Taira et 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
ericd status {Ibfin®) degree _(mg/100 g)
skin | Flesh Total chl. | Carotene
2003 season
Off 17.23 10.80 ’ 6.74 7.42 520
Q days On 18.53 1128 6.96 7.37 522
Sign. i b N.5 N.S N.S
Means 17.88 11.04 6.85 7.40 5.21
Cif 12.30 7.95 9.06 2.30 6.69
30 days On 11.83 7.25 3.23 226 5.71
Sign. " . N.S N.5 N.S
Means 11.97 7.60 .15 2.28 6.70

Significance of means

2004 season

Off 17.30 10.80 68.74 7.38 5.20

0 days On 18.83 11.38 7.04 717 5.27
Sign. - . . " .

Means 17.97 11.09 5.87 7.28 5.24 J

Off 12.68 8.18 9.14 2.23 6.70

30 days On 11.80 7.58 2.20 2.19 8.72

Sign. . - NS NS NS

Means 12.24 7.88 9.17 2.21 6.71
Significance of means - [ - - T

Each value represent the mean of ten tree replications
*, * and N,S. significant at 5%, 1% and not significant, respectively according to 1-test.
0 = green colour, 10 = deep orange colour

2.Fruit colour:

Data in Table 3 revealed that higher values of colour degree and
carotene content belonged to fruits from "Cn" year trees in either at harvest
time or after storage period in both seasons. While, higher values of 1otal
chlorophyll contents belonged to fruits from "Off" year lrees. Differences were
oniy 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 cotour. Similar results were obtained by Zayan
et al. (2002) on "Costata" Persimmon.

Regarding the eftect 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
El-Azab et al. (1994) on Japanese persimmon. Also, Joon (1987) 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 Mikhael (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 results were oblained by Maksoud (1981), Abd El-Wahab et
al. (1983) and El-Azab et al. (1994) on "Costata” peisimmon.
2.Tannin content:

Data presented in Table 4 indicted uprsignificant differences in the
percentage of tanning contents 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 results 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 to approaching ripening.
3.Total soluble sugars (TS):

Data concerning total soluble sugars (TS) presented in Table 4
indicted that this value gave the same trend of TSS, it was significantly lower
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 atiributed the role of light cropping in increasing
shade conditions [Suzuki et al, 198S). 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 scluble 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 El-
Wahab et al. (1983).
4.Water soluble pectin (WSP):

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

Regarding the effect of storage period, it is clear that water soluble
pectin (WSP} was increased after 30 days of storage at room temperature (25
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+ 2°C) in both seasons. This result is in harmony with that reported by Abd E!-
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 "OH" and "On" Costata persimmon fruits
during storage at room temperature (25 + 2°C) in 2003 and
2004 season,

Storage | Cropping TSS Acidity | Tannins TS wsp
period status (%) (%) (%) (%) (g/100 g)
2003 season .
Off 20.0 0.45 2.33 14.5 0.318
0 days On 20.8 0.43 212 151 0.338
, Sign. ) N.S N.S - N.S
Means 20.4 0.44 2.23 14.5 0.328
Off 23.2 0.30 0.61 16.9 0.591
30 days On 23.7 0.29 0.52 17.2 0.631
Sign. . N.S N.S * b
Means 235 0.30 0.57 17.0 0.611

Significance of means

2004 season

Oft 214 0.44 2.29 15.7 0.325
0 days On 222 0.43 2.1 15.9 0.343
Sign. “ N.S N.S - N.S

Means 21.8 0.44 2.20 15.8 0.334

Off 24.2 0.28 0.57 17.6 0.599

30 days On 249 0.27 0.50 18.1 0.635
Sign. e N.S N.S - i

Means 246 0.28 0.54 17.9 0.617
Significance of means i . " " "

Each value represent the mean of ten tree replications

*, ** and N.S. significant at 5%, 1% and not signiflcant, respectively according to t-test.
TS = Total soluble sugars

WSP: Water soluble 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.

PME units/100 g flesh tissue/min.
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5.Pectin methyl esterase (PME) activity unlts/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" persimmon 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 resuits
were obtained by Awad (1985) and Wally (1987) on persimmon and Barrett
and Gonzalez on Cherry (1994),

liL.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.
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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 smalier, had higher surface/volume ratio
than the first and consequantly water loss will be higher in the smali 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 "Oft" year trees in both seasons.
The differences were significant after 20 and 30 days of storage, while after
10 days of storage the differences were insignificant. On the other hand, this
value was increased as the storage period advanced due to decline in truit
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 al. {1983) on
a persimmon fruits, who found that decay percentage was continuously
increased during the storage period.

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

REFERENCES

Abd El-Wahao, F.K.; A.B. Abou Aziz; F.A. Latif and M.A. Maksoud (1983).
Behaviour of persimmon fruits under cold storage. Annals Agric. Sci.,
Fac. Agric., Ain Shams Univ., 28(1): 287-299.

Association of Official Agricuiture Chemists (1970). Official Methods of
Analysis. 11" Ed., p. 240, Washington DC., U.S.A.

Awad, M. (1985). Persimmon pectin methyl esterase: extraction and variation
during ripening. J. Food Sci., 50: 1643-1645.

Barrett, D.M. and C. Gonzales (1994). Activity of softening enzymes during
cherry maturation. J. Food Sci., 49(3): 574-577.

Belli-Donini, M.L. and M.R. Stornatudo (1969). Pectin changes in the ripering
irradiated and stored strawberries . J. Food Sci., 34: 509-514.

Ben-Aric, R. and S. Guelfate-Reich (1973). The effect of maturity at harvest
on the keeping quality of "Fuyu” persimmon. I.T.R. commission C,
Jerusatem 3, Israel.

Brar, S.S.; A.S. Bindra; Soham-Sing and S.S. Cheema (1987). A note on the
effect of crop load on yield and quality of grapes (Vitis vinifera L) cv.
Perlette as manifest on commercial scale. Haryana. J. Hort. Sci., 15(1-
2): 48-50 (C.F. Hort. Abst., 57: 5396).

Carré, MH. and D. Haynes (1922). The estimation of pectin as calcium
pectate and the application of this method to the determination of
soluble pectin in apples. Biochem. J. 16: 60.

923



El-Shemy, M.A. and G.B. Mikhael

Dubois, M.; K.A. Gilles; J.K. Haniton; P.A. Rebers and F. Smith (1956).
Colorimetric method for determination of sugars and related
substances. Analytical Chemistry, 28(3): 350-356.

El-Azab, E.M.; M.A. Aly; N. Ramadan and N. Abo El-Maged (1994). Effect of
NPK fertilization and two storage methods on the physiochemical
changes of persimmon fruits. Menofiya. J. Agric. Res. 19(2): 1191-
1215.

El-Shemy, M.A. and A.A. El-Morsy (2001). Quality of Anna apple fruits during
cold storage as affected by hand thinning CaCl and hot water dipping
treatments. J. Agric. Res. Tanta Univ., 27(2): 334-347.

Fergson, 1.B. and C.B. Watikins (1992). Crop load effects mineral
concentration and incidence of biter pit in "Cox's Orange Pippine"
apple fruits. J. Amer. Soc. Hort. Sci., 117(3): 373-376.

George, A.P. and Nissen (1984). The persimmon a new look at an ancient
crop. Australian. Hort., 82(1): 28-41 (C.F. Hort. Abst., 54: 4126).
George, A.P.; R.J. Callins and T.S. Rasmussen (1994). Phenological of non-
astringent persimmon in subtropical.Australian J. Hort. Sci., 59(5):

937-946.

Habashy, S.1. (1992). Effect of ethephon treatment on Japanese persimmon
fruits. M.Sc. Thesis, Fac. of Agric. Zagazig Univ.

Hamanava, A.; J. Payne; Koehler and R. Eilenmiller (1990). Provitamin A
(alpha-carotene, beta-carotene and beta-cryptoxanthin) and ascorbic
acid content of Japanese and American persimmon. J. Food Quatity,
13(2): 85-95.

Joon, Y.Y. (1997). Changes in chilorophyils and carotenoids in the peel of
"Fuya:" sweet persimmon fruits during cold and C.A. Storage. J.
Korean Soc. Hort. Sci., 37(4): 544-547.

Kassem, H.A, (1991). The effect of nitrogen, phosphorus and potassium
fertilization on leat and fruit mineral content, yield, fruit quality of
‘Barker” apple trees and physiochemical changes of fruits during cold
storage. Ph.D. Thesis, Fac. Agric., Alex. Univ.

Kishimoto, O. (1980). Estimating the optimum range of fruit thinning and
pruning in Japanese persimmon and Japanese per. Sep Bull. Coll.
Agric. Utsu: Univ. (33): 78.

Maksoud, M.A. (1981). Physiological studies on persimmon fruits. M.Sc.
Thesis, Cairo Univ,

Matsui, T. and H. Kitagawa (1992). Seasonal changes in pectin methyl
esterase and polyglacturonase activities in persimmon fruits. Technical
Bull. Fac. Agric. Kagawa Univ. 43(1): 45-50 (C.F. Hort. Abst., 62:
2573).

Mikhael, G.B.(2001). Effect of some agricultural treatments on growth and
yield as related to alternate bearing of Japanese persimmon. Ph.D.
Thesis, Fac. of Agric., Kafr EI-Sheikh, Tanta Univ.

Ryugo, K.; C.A. Schoedr; A. Sugiura and K. Yonemori (1988). Persimmon for
California. California Agriculture, July-August: 7-9.

Somogyi, L.P. and R.J. Ramoni (1964). Irradiation-induced textural changes
in fruit and its relation 1o pectin metabeliem. J. Fd. Sci., 29: 365-271.

924



J. Agric. Sci. Mansoura Unlv., 31 (2), February, 2006

Suzuki, A.; Aoba; Murakami and T. Maotani (1989). Effect of nitrogen
nutrition on physiological fruit drop of Japanese persimmon Diospyros
kaki. Thumb. Bull. of the fruit trees Res. Station, Series A, Ibaraki No.
16: 39-45.

Taira, S.; Y. Kubo; A. Sugiura and T. Tomano {1990). Comparative studies of
postharvest fruit quality and storage quality in Japanese persimmon
{Diospyros kaki L. cv. Hiratanenshi) in relation to different methods for
removal of stringency. J. Jap. Soc. Hort. Sci. 56(2): 215-221 (Hort.
Abst. 60: 678).

Takata, M. (1982). Effect of ethylene on respiration, ethylene production and
ripening of Japanese persimmon fruit harvested at different stages of
development. J. Jap. Soc. Hort. Sci. 51: 203-209.

Turk, R. (1993). The cold storage of persimmon (Diospyros kaki cv. Fuyu)
harvested at different maturities and the effect of ditferent CO,
application on fruit ripening. Acta Hort., 343: 190-194.

Wally, A.S.M. (1987). Hormonal control and fruit drop and ripening of kaki
(Diospyros kakil..). Ph.D. Thesis, Fac. of Agric., Cairo Univ.

Wettestein, D. Van (1957). Chiorophyll-Latale under submikroskopische
formewe chesel der plastiden. Experimental Cell Res., 12: 427.

Zayan, M.A,; M.A. El-Hamady;, E. Morsy; A.S. Wally and G.B. Mikhael
(2002) leferent alternate bearing effects on "Costata" persimmon
trees. 2™ Inter. Conf. Hort. Sci., Fac. of Agric., Kafr El-Sheikh, Tanta
Univ. Egypt (11): 763-781.

Lgiile g cp il oL Al S L A A glasll g dgadall ol juac
Jaadt Jatdy

JHlae 5 pde g ¢ pardd) Jaallae

ran = B2 30 gash 38 e Colond) & gas Mgaua

Vooee WEL S ciie SIS i o LYt 0 Ya el ange YA S ol 2yl
3 3m ol Byl A 00205 7y 0 Tl 3 ey oLl S el e ey 0 s
A e Ba Ly Gl a0 e ol Jeadly Cuidd) Jeall i Ly A 5 ey e
(f, Y o+ \'a)
P TRRY S u_”.hi Ay
u_))“} JL&‘JY RAT-) \_IA o JLu_\ u\,adu..aa_a d;‘ UL:a..“ 4.Lh.“ 'ULuJ}S».._t..a Sh JL:;..;‘ k_.a.:-) )
lhd Ly 39l Sy Jaadh 5 0l etV A5 Ee SLED 555 agie Jlely 5 adfeas
RPN
JJ)}‘ u.l ..m!u_,ull ‘.a...‘.ﬂ d” dsl MA—a ).xS\ oS M‘ 4.“&.\” JL;..«Y‘ JLAI u‘ "_JLIJ‘ u;..aji .
J-J"—lG'G—UESM‘B)J_)‘.“ _)L:.u\jl )Lu@uwﬂ‘oﬂ‘u@_ﬂu\.\\_lhuh,—d\k-ﬂ-“
el 8 A 0Ky sy ALK A u\.j_,S_Jlj (155) 4<h Lol Lleall o pall o W) fina
J(PME) oded (Wize oS ad bl 3 el 2l WS wspy
A gadt el UP-‘J u.;)m\ ‘-‘L_)JDJLIJ‘A‘ S M_,ydi ij_);k:._)-}uk- QJJ&I.“ u‘ il oy .
u.\...\S.\B po— BLDy clall 3 CA iy sy LAKH LM LSy (rss) Al A..;!Jl Ll
e Oy Sl Gl Byl Bty 5 A Gl T S e S ey il e
POopamsal) St A genlls (I i )51 G S 5 flae all 6 5 8
v—-‘.&Lﬁ.ﬂ‘J‘_u);.m‘qJJ_L:JJ iw&d—m\v)a)a.u_;huy‘_ﬂ-udiwd“)sﬂddwo
LﬂlundiJL;uleLouUauﬁlle);u Ji:.u;);dl_.c.u)al\u‘.l.a

925



