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ABSTRACT

This investigation was carmied out during the seasons of 2003, 2004 and
2005 to study the effect of magnesium fertilization on vegetative growth, leaf mineral
and chlorophyll contents, yield and fruit quality of "Costata” persimmon trees grown on
calcareous soil at El-Beheira Governorate. Results were only taken in 2004 and 2005
seasons. In this respect, four rates (75, 100, 125 and 150 g/tree/year) of both
sulphate and chelated magnesium fertilizer forms were used in comparison with
control. Each Mg fertilizer rate was applied in two equal doses at mid March and April,
respectively. The data revealed that shoot length and diameter as well as area per
leaf, were increased by raising Mg (sulphate or chelated) rate up to 125 or 150
gltreelyear. Also, N,P,K and Mg as weil as total chiorophyll contents in leaves were
significantly increased with increasing Mg fertilizer as compared to the control
whereas, leaf Ca content was decraased On the other hand Fe, Mn and Zn were not
affected in both seasons.

Using 150 gltree/year of Mg-sulphate and 125 or 150 gitree/year of Mg-
chelated significantly increased fruit set % and yield as number and weight of fruits
per tree than the control. In addition, raising either Mg sulphate or chelated rate
gradually increased average fruit weight, size, firmness and SSC value. However,
acidity percentage and total tannin content in fruit juice were not significantly affected.

Generally, adding 150 gitree/year of Mg-sulphate or 125 gitree/year Mg-
chelated to the fertilization program of “Costata” persimmon trees. produced a higher
yield with good fruit quality.

INTRODUCTION

Japanese persimmon (Diospyros kaki L.) is a deciduous fruit trees
which belonged to family Ebenaceae. It has bean introduced to Egypt in 1911
(Baghdady and Mineasy, 1964) and successfully grown under the Egyptian
environmental conditions due to its low chilling requirements (less than 250
effective chilling units). Persimmon trees grow well in a wide range of soil and
produced best on deep fertile, medium textured and will drained soil (Larue et
al., 1982). The cultivated area increased specially in the last few years since
it reached about 1465 feddans in 2005 produced 8846 tons of fruit according
to the last statistics of Ministry of Agriculture and Land Reclamation (2005).

Magnesium plays several important roles in plant. It appears to be
involved in the stabilization of ribosomal particles by binding together the
subunits that make up the ribosome and serves as an activator of many plant
enzyme systems required in growth processes. in addition, it is a component
part of chiorophyli molecule and thus essential for photosynthems process
(Mengel and Kirkby 1978 and Bidwell, 1979),
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Several reporters i.e., Abu Sayed-Ahmed (1997), Attala et al. (1997),
Abd El-Wahab et al. (1999), El-Gazzar (2000) and Ahmed and Abd El-
Hameed (2003) confirmed the beneficial effects of using magnesium on
growth, nutritional status and productivity in various deciduous fruit trees.

In Egypt, the traditional fertilization program for aimost all fruit crops
raised on the soil, did not include magnesium as an essential nutritive
element. However, many symptoms of deficiency have bean recently noticed
on trees grown in calcareous soil especially under heavy application of K
fertilizer which reduced the ablhty of trees to Mg uptake (Clark and Kajiura,
1986).

This work aimed to study the effect of magnesium fertilization on
growth, leaf mineral content, yield and fruit quality of "Costata” persimmon
trees grown in calcareous soil.

MATERIALS AND METHODS ‘
This investigation was carried out during three successive seasons of
2003, 2004 and 2005 on 6-years old "Costata” persimmon trees budded on
D. lotus rootstock, planted at 4 x 4 meters and grown in private orchard
located at Abo El-Matamer district, Beheira Governorate, Egypt. The orchard
soil was calcareous and the depth of water table was about 140-160 cm.
Some analytical properties of the experimental soil are presented in Table (1).

Table (1): Some physical and chemical properties of the experimental
soil,
Soil | Soil EC O.M | CaCO, Soluble cations Soluble anions

depth| pH {mmhos/ % % meg/L rnogl:
(cm) Na'| K | Ca [ Mg | CO /HCO,] CI' | SO,

0-30 | 8.1 0.45 1.12{ 156 (2947 0.56( 3.12| 227 | 0.00] 1.05| 4.28; 3.56
30-60) 8.3 0.32 086 16.2 | 231|048 2.80] 1.63) 0.00) 0.79 | 3.96]| 2.47

The trees were subjected to cultural practices usually done in this
area and NPK fertilization program applied was 1.2 kg ammonium nitrate
(33.5% N), 1.0 kg calcium super phosphate (16. 0% P,Os) and 0.750 kg
potasslum sulphate (48% K,0) per tree. Beside, 10 m*/fed. farmyard manure
as organic fertilizer.

Magnesium sulphate (9.8% Mg) or chelated magnesium (14% Mg)
was applied in four rates, 75, 100, 125 and 150 g/tree, spread and mixed with
- the soil under each tree beside, control (which left without magnesium
fertilizer). Each level of Mg was divided into two equal doses added at mid-
March and April in each season. Twenty seven uniform trees were selected
and arranged under nine treatments including the control in a complete
randomized block design, each treatment replicated three times with one tree
plot and each tree piot surrounded with four untreated trees.

Four main branches, in different direction on each tree were labeled.
All new shoots developed on these branches in spring were used for
measuring vegetatlve growth parameters i.e., shoot length and diameter (cm)
and leaf area (cm?) by Li-core 3100 Area moter.
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Leaf samples were taken from the middle part of current shoots of
each tree in mid-August, then washed, dried, ground and digested with H,O,
and H,SO, to determined leaf N by micro-kjeldahl methods (A.0.A.C., 1990),
P colourimetrically according to Foster and Cornelia (1967) and K by flame
photometer E.E.L., Model (Jackson, 1967).

Ca, Mg, Fe, Mn and Zn were determined using the Atomic absorption
spectrophotometer Perkin-Elmer 23800 AL, according to Jackson and Ulish
(1959) and Yoshida et al. (1972).

Fresh leaf samples were aiso taken in mid August from each
replicate for extracting chlorophyll in 5 mli N.N. dimethyl formamide to
determined chlorophyll a and b which estimated according to the method of
Moran (1982), then total chlorophyll was calculated.

Percentage of fruit set was calculated by dividing the number of fruit
on May, 31* by the total number of flowers which were developed on the
selected main branches (four year oid). The number of preharvest dropped
fruit was recorded after June drop, then the percentage of preharvest fruit
drop was calculated in relation to the total number of fruits harvested per
trees.

Yield as number and weight (kg) of fruits per tree were recorded at
harvest time (first week of October). Ten mature fruits were taken at random
to determined fruit weight (g), volume (cm®) and firmness (Ib/in%). Juice
samples were prepared for determined soluble solids content (SSC) by using
Gallilis hand refractometer, total acidity % was calculated as malic acid and
total tannin contents according to A.0.A.C (1990).

The present data was statistically analyzed according to Snedecor
and Cochran (1990) and the treatment means were compared by using
Duncan's muitiple range test at 5% level of probability.

RESULTS AND DISCUSSION

Effect of magnesium treatments on:
1.Vegetative growth:

Data presented in Table (2) indicated a gradual increase in shoot
length and diameter (cm) as well as leaf area (cm®) of "Costata" persimmon
trees by increasing the levels of magnesium which added in sulphate or
chelated forms. The highest significant increment were obtained by adding
100, 125 or 150 chelated and 150 g/tree sulphate form without significant
differences among them. The effects of magnesium fertilization on shoot and
leaf growth parameters were significant in both seasons. The improvement in
vegetative growth parameters could be attributed to the enhancement of Mg
element sto biosynthesis of carbohydrates as well as.their. positive action on
stimulating both cell division and cell enlargement (Nijjar, 1985). These
findings were confirmed by the resuits of Attala et al. (1997) on pear trees
and Abo-Sayed Ahmed (1997) and Ahmed and Abd El-Hameed (2003) on
grapevines.
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Table (2): Effect of magnesium application on vegetative growth of
"Costata"” persimmon trees.

. Shoot length Shoot diameter Leaf area
Magnesium fertilizer em) cm) (cm?)
Level
Form gltree 2004 | 2005 2004 2005 2004 2005
Control* 164d| 171c | 047d | 050d | 522¢ 539e
Sulphate 75 174d| 18.1¢c [ 049cd| 051d | 56.3c 546e

100 17.8cd| 18.5c | 0.51c | 053¢cd | 586¢c 59.3 de
125 19.6bc| 206b | 0.54b | 056b | 63.9b 62.8 cd
150 23.2a| 23.7a | 058a | 059a | 69.2a | 69.5ab

Chelated 75 75 215ab| 229a | 0.54b | 0.55bc | 66.3ab | 65.8bc
100 223a| 24.0a | 057a | 0.59a | 679ab| 705ab
125 233al 2442 0.59a 060a | 69.2a 731a
150 | 236a| 244a | 059a | 061a | 714a | 736a

Mean separation with columns at P = 0.05 by Duncan’s multipie range test.

Magnesium sulphate (MgSO, 7 H.0) and chelated form contain 9.8 and 14% Mg,

respectively.

* Control treatment: adding no magnesium fertilizer.

2. Leaf mineral contents:

Data concerning the effect of magnesium fertilization on N, P and K,
in leaves of "Costata™ persimmon trees (Tables 3) presented that soil
application with the higher rates of either sulphate or chelated magnesium
fertilizer form (125 or 150 g/tree) significantly increased leaf N and P content
in both seasons as well as leaf K-content only in the first season than that the
control.

Table (3): Effect of magnesium application on leaf nitrogen,
phosphorus and potassium contents of "Costata”
persimmon trees.

Magnesium fertilizer N% P% K% |
Form Level
gltree 2004 2005 2004 2005 2004 2005
Control* 187¢ 1.93d 0.148 ¢ 0.151d 2.15¢ 2.12a
Sulphate 75 2.00be 207cd | 0.157de | 0.154d | 223abc| 2.24a
100 2.13abc | 2.13bed | 0.163¢cd | 0.167c | 2.32abc 231a
125 227ab | 2.20ad | 0.173abc| 0.176 abc| 2.40ab 235a
150 233a | 227abc | 0.176ab | 0.179ab 244 a 236a
Chelated 75 2.13abc | 220ad | 0.170bc |} 1.73bc | 2.19bc 2.16a
100 2.20ab | 2.33abc | 0.173 abc| 0.176abc| 2.23abc | 2.23a
125 240a 240ab | 0.179ab | 0.182ab | 22Tabc | 227a
150 2.33a 247 a 0.182a 0.186a | 23t1abc | 232a

Mean separation with columns at P = 0.05 by Duncan's multiple range test.
Magnesium sulphate (MgSO.. 7 H;0) and chelated form contain 9.8 and 14% Mg,
respectively.
* Controf treatment: adding no magnesium fertilizer

With respect to the influence of magnesium treatments on leaf Ca
and Mg contents, the obtained data in Table (4) clear that leaf Mg content
was significantly increased while, leaf ca content was significantly reduced by
increasing magnesium fertilizer (sulphate or chelated) rate up to 125 or 150
gltree as compared to the control in 2004 and 2005 seasons.
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Table (4): Effect of magnesium application on leaf calcium, and

magnesium contents of "Costata"” simmon trees.
Magnesium fertilizer | Ca% Mg%

Form ;1::: 2004 2005 2004 2005
Controt* 252a 2493 0.28¢f 0.30f
Sulphate 75 2.45 ab 2.44 ab 0.32 ef 0.33 ef

100 241 ab 243 ab 0.38cd 0.378 de
125 243 ab 2.39be 0.40 bed 0.41 cd
150 2.38b 238¢c 0.43 abe 0.42bc
Chelated 75 2.44 ab 242 be 0.35de 0.36e
100 2.40 ab 241bc 0.39 bed 0.43 abc
125 239b 2.37be 0.44 ab 047 a
150 2.37b 2.35¢ 045a 0.46 ab

Mean separation with columns at P = 0.05 by Duncan's multiple range test.
Magnesium sulphate (MgSO. 7 H;0) and chelated form contaln 9.8 and 14% Mg,
respectively.
* Control treatment: adding no magnesium fertilizer

The present results of leaf micronutrients in Table (5) revealed that
leaf Fe, Mn and Zn contents were not significantly affected by all magnesium
fertilization treatments in both seasons.

Table (5): Effect of magnesium application on leaf micronutrients
contents of "Costata” persimmon trees.

. Micronutrients (ppm) on D.wt. _
Magnesium fertiiizer - = éﬂ?‘“ =
Form  Level 2004 2005 2004 2005 2004 2005
Contror 1203a | 11852 | 1261a | 12743 | 16.8a 78.9a
Sulphate 75 12152 | 11992 | 1342a | 12822 | 17.2a 17.4a
100 11842 | 12083 | 13252 | 1337a | 16.4a 18.1a
125 1222a | 1217a | 13692 | 1383a | 180a 18.9a
150 1233a | 1228a | 1382a | 1390a | 186a 19.2a
Chelated 75 119.8a | 118.3a | 129.7a | 13023 | 17.7a 18.8
100 1208a | 1201a | 1358a | 1346a | 19.2a 20.2a
125 122.8a | 1230a | 1402a | 139.3a | 21.1a 20.6a
150 12412 | 123.8a | 130.6a | 139.8a | 20.7a 20.52

Mean separation with columns at P = 0.05 by Duncan’s muitiple range test.

Magnesium sulphate (MgSO,. 7 H,0) and chelated form contain 9.8 and 14% Mg,
respectively.

* Control treatment: adding no magnesium fertilizer.

The increment or reduction atfributed in the studied nutrients in
response to the present magnesium fertilization treatments might be due to
either synergism or antagonism between nutrients.

These results are in harmony with those obtained by Attala et al.
(1997) who found that, application with high level of magnesium from
sulphate or chelated sources recorded the highest values of K and Mg in
leaves of "LeCont” per tree. Also, Ahmed and Abd El-Hameed (2003)
indicated that, the application of magnesium sulphate increased significantly
the percentage of N, P and Mg in leaves of Red Roomy vines. However,
Maksoud et al. (1994) reported that, soil application of MgSO, caused a slight
reduction in leaf Ca-content of "Washington Nave!" orange tress. In addition,
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El-Gazzar (2000) mentioned that, iron manganese and zinc were not
significantly affected with different rates of magnesium fertilization.
3. Leaf chiorophyll contents:

As regard to the effect of magnesium fertilization on leaf chlorophyll
contents, data from Table (6) indicated that all levels of the two magnesium
fertilizer forms (sulphate and chelated) significantly increased both chlorophyll
a and total chlorophyll in leaves of "Costata" persimmon trees as compared
to the control in both seasons of 2004 and 2005. However, chlorophyli b was
only significantly increased in the second season especially under high rate
of magnesium fertilizer 150 g/tree (sulphate or chelated form).

Table (6): Effect of magnesium application on leaf chlorophyll contents
of "Costata” persimmon trees.

Leaf chiorophyll contents ug/cm*®
Magnesium fortilizer Chi.a Chi. b T
Form j,m 2004 | 2005 | 2004 | 2005 2004 2005
ControlF 59.53f | 60.18e | 27.08a | 27.03d | 86.62¢ | 87.20g
Sulphate 75 63.00e | 65.01d | 27.24a | 26.92d | 90.23de | 91.94f
100 64.90d | 68.07c | 28.43a |28.33bcd | 93.33cd | 96.40de
125 88.26c | 70.32b | 27.52a | 28.06cd | 95.78bc | 98.38d
150 70.50b |72.3%ab | 29.15a | 29.19bc | 99.65ab |101.58bc
Chelated 75 85.06d | 66.94cd | 27.1%a | 27.96cd | 92.285¢cd | 94.90e
100 69.52bc | 70.54b | 28.13a |28.84bcd | 97.65b | 99.38¢cd
125 72.88a |72.25ab | 29.70a | 30.26ab | 102.58a | 102.51b
150 73.78a | 74.24a | 29.78a | 31.42a | 103.56a | 105.67a

Mean separation with columns at P = 0.05 by Duncan's muitiple range test.

Magnesium sulphate (MgSO.. 7 H;0) and chelated form contain 9.8 and 14% Mg,
respectively.

* Control treatment: adding no magnesium fertilizer.

Our results could be attributed to the role of magnesium as a metallic
constituent of chiorophyil. These results are in conformity with the findings of
Attala et al. (1997) who indicated that, total chlorophyll content in leaves of
"LeCont" pear trees was increased by soil application with sulphate or
chelated magnesium fertilizer., Moreover, Lavon et al. (1999) noticed that,
chiorophyll levels in citrus leaves were significantly reduced under Mg
deficiency.

4, Fruit set percentage:

The effect of Mg fertilization on fruit set percentage, of "Costata"
persimmon trees grown in calcareous soil is presented in Table (7). From the
data, it is clear that adding 125 or 150 g/tree of Mg-sulphate and 150 g/tree
Mg-chelated significantly increased fruit set percentage without significant
differences among them and the difference between each of them and the
control was significant in both seasons.

Such results of Mg treatments on fruit set are going in agreement
with those of Attala et al. (1997) on pear and Abd El-Wahab et al. (1999) on
apple who found that, fruit set was improved due to application of magnesium
fertilizer. However, Yogaratinam and Greenham (1982) who reported that,
final fruit set of "Discovery” apple trees was no significantly influenced by
foliar application wilh MgSO,.
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Table (7): Effect of magnesium application on fruit set and preharvest
fruit drop percentages of "Costata™ persimmon trees.

Magnesium fertilizer Fruit set **(%) - Preharvest fruit drop (%)
Form __ Lavel gitree 2004 2008 2004 2005
Control* 60.2¢ 61.5e 1.68 a 1.82a
Sulphate . 75 85.2bc 66.1 de 1742 169a
100 67.1be 68.4 bed 1.85a 1.59a
125 72.4 ab 73.9b 1.59a 154 a
150 793 a 79.9a 1.63 a 1.53a
Chelated 75 83.6 be 65.2 de 1.67a 1.70 a
100 . 66.0 be 678 cd 1.70a 1.681a
125 69.1 abc 70.2 bed 1.53a 1.56 a
150 72.8ab 72.8 bc 147 a 1.52a
Mean separation with columns at P = 0.05 by Duncan's muitiple range test.

Magnesium sulphate (MgSO,. 7 H;0) and chelated form contain 9.8 and 14% Mg,
respectively.

* Control treatment: adding no magnesium fertilizer

* Fruit set % in May, 31%

5. Preharvest fruit drop:

Data of Table (7) showed that, various magnesium fertilization
treatments had no effect on preharvest fruit drop during the both seasons of
2004 and 2005 and differences were not significant. These findings are in line
with those reported by Wally (1987) who indicated that, there were no post
bloom or preharvest drop in "Costata” persimmon cultivar.

6. Yield:

From Table (8), it is clear that, yield as number of fruits per tree was
significantly influenced by soil application with both magnesium fertilizers.
The highest number of fruits were produced by adding 125 or 150 g/tree of
Mg-sulphate or chelated form. Differences among of them were not
significant while, difference between each of them and the control was
significant in both seasons of study. These findings might be due to the
increasing in fruit set percentage as a result of magnesium fertilization.

From the mentioned data in Table (8) it was cleared that yield
(kg/tree) was significantly increased by all tested Mg treatments in
comparison to the control in both seasons. The best results were obtained by
using 150 gftree of MgSO,, 125 and 150 g/tree of Mg-chelated which
produced maximum yield with (31. 8 & 33.6), (34.6 & 35.0) and (34.9 & 35.1)
kg/tree in 2004 and 2005 seasons, respectively. Meanwhile, the control
treatment (untreated trees) produced the minimum fruit yield with (19.0 &
20.1) kg/tree in both seasons, respectively. However, other Mg treatments
came inbetween. The positive action of magnesium application in increasing
cell division and biosynthesis of organic substances and improving nutrients
uptake which reflected in enhancing tree growth, could explain the increase in
fruit set and number of fruit per trees. Furthermore, the increase in number of
fruits and average fruit weight could be explain the yield increases. Similar
results were obtained by Maksoud et al. (1994) and Ram and Bose (2000) on
citrus trees and Forshey (1963), Abd El-Wahab et al. (1999) and El-Gazzar
{2000) on apple trees. Pointed out that, tree yield as number and weights (kg)
was significantly increased by increasing magnesium fertilization rate.
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Table (8): Effect of magnesium application on yield of "Costata"
persimmon trees.

Magnesium fertilizer No. of fruitsitree Yield (K )
Form Level

gltree 2004 2005 2004 2005

Control* 1796 181d 19.0¢g 20.1e

Sulphate 75 191 de 196 ¢ 218f 229d
100 203 bed 210b 2428 253¢
125 211 ad 216 ab 26.0d 283D
150 224 ab 228 a 318 ab 336a

Chelated 75 199 cde 195¢ 253 de 2567 ¢
100 215 abe 208 be 292¢ 289b
125 218 abec 214 ab 346a 35.0a
150 227a 219 ab 349a 351a

Mean separation with columns at tP =0.05 by Duncan's muitipie range test.

Magnesium sulphate (MgSO,. 7 H;O) and chelated form contain 9.8 and 14% Mg,
respectively.

* Control treatment: adding no magnesium fertilizer

7. Physical and chemical fruit properties:
a. Average fruit weight and size:

Data in Table (9) revealed that, average fruit weight (g) and volume
(cm®) were increased by raising either sulphate or chelated Mg fertilizer rate.
The application of 125 or 150 g/tree of Mg-chelated form recorded the highest
average fruit weight and size without significant differences between them in
2004 season while, the least values obtained with the control and all other Mg
treatments come inbetween. The data of the second season revealed the
similar trend. The present results are in parallel with those of Attala et al.
(1997) who indicated that, fruit weight of "LeCont" pear trees was significantly
increased by magnesium treatments. On contrary, Forshey (1963) mentioned
that, there was no apparent effect of Mg treatment on apple fruit size.

Tabie (9): Effect of magnesium application on some physical
properties of "Costata” persimmon fruits.

Magnesium fertil Av. frult weight Av. fruit volume Fruit firmness
{cm?) iblin?

Form evel 2004 2008 2004 2005 2004 2005

Control* 106.5e 111.0f 108.6d 113.9¢ 15.8d 16.1e

Sulphate 75 114.1de 118.8ef 115.9¢d 119.5ef 17.2bc 17.4cd
100 119.4cde | 120.5ef 118.2¢d 122.2def 18.3ab 18.5ab
125 123.2cde | 131.2de 122.0cd 129.5¢cde 19.1a 19.3a
150 141.8b 147.3bc 145.5ab 151.9ab 18.3ab 18.6ab

Chelated 75 127.3¢d | 130.7de 130.6bc 134.7¢d 16.7cd 17.3d
100 135.8bc | 138.9cd 140.4ab 142.8bc 17.8bc 18.2bed
125 158.8a 183.5a 1585.7a 161.0a 18.4ab 18.9ab

153.5a 180.4ab 155.8a 161.4a 18.0ab 18.3abc
Mean separatlonv;vﬁh columns at P = 0,05 by Duncan's muitiple range test.

Magneslum sulphate (MgSO. 7 H,0) and chelated form contain 9.8 and 14% Mg,

respectively.

* Control treatment: adding no magnesium fertilizer
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b. Fruit firmness:

The effect of magnesium fertilization treatments on fruit firmness
(1b/in?), data from Table (9) revealed that, increasing Mg sulphate or chelated
fertilizer rate up to 125 gltree significantly increased fruit firmness, yet it
decreased with the highest rate (150 g/tree). This increment could be as a
result of increasing magnesium pectate in middle lamelia of fruit cells while.
the reduction in fruit firmness under the application of high Mg fertilizer rate
might be due to the great increment in fruit size. This hold was true in both
seasons. These results are supported by the conclusion of Noe et al. (1995)
who found that Mg fertilization increased firmness of “Golden Delicious” apple
fruits. On the other hand, El-Gazzar (2000) indicted that, application of 25
g/tree MgSO, significantly decreased fruit firmness of "Anna” applies.

c. Soluble solids contents (SSC):

Data of Table (10) showed that, SSC value was significantly
increased by using all magnesium fertilization treatments as compared to the
control in both 2004 and 2005 seasons. The highest values always come
from 125 and 150 g/tree of Mg-sulphate or chelated form while, the control
treatment recorded the least vaiues. This result could be attributed to higher
magnesium level which enhanced the net photosynthesis (Pn) and
accumulated more carbohydrate substances. These results are in conformity
with the findings of Kabeel et al. (1998).

Table (10): Effect of magnesium application on some chemical
__properties of "Costata” persimmon fruits.

Magnesium SSC Total acidity Total tannins
fertilizer %) (%) (%)
Form ;;‘t‘::", 2004 | 2005 | 2004 | 2005 | 2004 | 2005
Control 204e | 21.1d | 0456a | 0.451a | 2.38a | 2.45a
Sulphate 75 216d | 222c | 0447a | 0.438a | 224a | 252a

100 21.8cd | 22.5bc 0.429a 0.442a 2.31a 2.31a
125 22.5a-d| 22.9ab 0.442a 0.4252a 2.10a 2.24a
150 22.8ab 23.2a 0.420a 0.429a 2.03a 2.17a
Chelated 75 21.9bcd| 22.4bc 0.438a 0.433a 2.24a 2.38a
100 22.6abc| 22.8abc | 0.424a 0.442a 2.03a 2.24a
125 22.9a 23.1ab 0.433a 0.416a 2.17a 2.10a
150 23.2a 23.3a 0.415a 0411a | 2.17a 2.17a
Mean separation with columns at P = 0.05 by Duncan's multiplo range Qe test.
Magnesium suiphate (MgSO. 7 H;0) and chelated form contain 9.8 and 14% Mg,
respectively.
* Control treatment: adding no magnesium fertilizer

d. Total acidity and tannin content:

Data from the same table also indicated that, total acidity and tannin
content were not significantly affected by all magnesium fertilization
treatments used in this study as shown in (Table 10). Similar observation
were also achieved by El-Gazzar (2000).” -
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Conclusion:

Adding 150 gl/tree of magnesium sulphate or 125 g/tree of chelated
magnesium are essential application for fertilization program of "Costata"
persimmon trees grown in calcareous soil at El-Beheira Governorate which
are considered the best treatments in this study. These two treatments not
only improved vegetative growth and nutritional status but aiso produced
maximum yield which presented as number and weight (kg) of fruits per tree
with good quality particularly average fruit weight, size, firmness and SSC
values.
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