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ABSTRACT

This study was carried cut throughout twe successive seasons (2003 & 2004)
at £l — Sadat region, Menoufeya Govemnorate on 10 — year — old Thompson Seediess
grapevines Quadrilateral cordon shaped using the spanish Parron trellising system.
The trees were grown in a sandy soil and the drip system was used for irrigation. This
investigation aimed to study the effect of the foliar application of mineral or chelated
Ca and Mg on the vegetative growth, chemical composition of leaves and cane and
yield components of Thompson Seedless grapevines. The vines received three foliar
sprays in each season, i.e. at the beginning of vegetative growth (2™ week of March),
immediately after fruit set (1* week of May) and 4 weeks later (1* week of June). The
vines were subjected to thirteen treatments: control (water), Ca Clz at 0.5%, 1% and
2%, Ca - EDTA at 0.1%, 0.2% and 0.3%, Mg SO; at.0.5%, 1% and 2%, Mg - EDTA
at 0.1%, 0.2% and 0.3%. The results indicated that, all treatments significantly
increased the shoot length compared to the control. Mg — EDTA at 0.3% significantly
gave the highest iength of the new shoot, number of leaves / shoot, leaf area, cane
thickness, number of clusters / vine, bud fertility coefficient and yield / vine followed
by Ca — EDTA at 0.3%. However, Mg — EDTA at 0.3% significantly increased N, K
and Mg levels in the leaf petiole, leaf pigments and total content of carbohydrates in
the cane. Calcium treatments either in the mineral or the chelated form significantly
increased applied petiole Ca content. Significant increases were also obtained in leaf
petioles in chelated calcium at 0.3%. Mg — EDTA and Ca — EDTA at 0.3% treatments
enhanced the weight of pruning wood. According to the obtained results, it can be
recommended to spray calcium and magnesium in the chelated form at 0.3% on
Thompson Seedless grapevines three times in each season. i.e. at the beginning of
vegetative growth (2™ week of March), immediately after fruit set (1™ week of May)
and 4 weeks later (1* week of June), to improve the vegetative growth, and nutritional
status and to raise the yield per vine.

INTRODUCTION

The importance of grape as an agricultural crop in general or as a fruit
crop in particular, is doubtless when its cultivated area and its production are
concerned. It is considered as the first major fruit crop all over the world.
Thompson Seedless is still one of the leading table grape cultivars in the
world and Egypt as well. Foliar fertilization is an important method for
improving vegetative growth and production through a better understanding
of the physiological behavior of the vine and its response to various
horticultural practices. Essential elements, either macro or micre play 2 great
role in this respect. Thus, nutrition seems to be the main factor influencing
growth and development of the plant (Bergman et al., 1960). Many elements
such as calcium (Ca™") and magnesium (Mg"") play an important role for
improving vegetative growth, yield and nutritional status of grapevines (Wolf
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et al., 1983; Hansen & Munns, 1988; Kilany, 1992; Rizk and Rizk, 1994 a, b
and Spiers & Braswell, 1994; Mg"” activates many plant enzymes required in
growth process and it is a component part of the chlorophyll melecule and
. thus essential for photosynthesis {Bidwell, 1979).

Consequently, the present investigation was designed to study the
effect of foliar sprays of mineral or chelated calcium (Ca"") and magnesnum
(Mg"") on growth vigor and production of Thompson Seedless grapevines
grown in a sandy soil.

MATERIALS AND METHODS

This experiment was carried out during 2003 and 2004 seasons in a
private vineyard at Sadat city, Menoufeya Governorate on Thompson
Seedless grapevines. Vines of ten years old, grown in a sandy soil under drip
irrigation system, spaced at (3 x 3) meters. The vines were Quadrilateral
cordon shaped and trellised by the Spanish Parron system. Vines were
pruned at the 3™ week of Jan. in 2003 and at iast week of December in 2004
season, at the length of 12 buds / cane and a load of 72 buds / vine. Physical
and chemical properties of the experimental scil (according to Wild et al,
1986) are shown in Table (1):

Table (1): Physical and chemical analysis of the experimental soil.

Physical characters %Y Chemical characters Yo
Field capacity 11.8 | CaCos 12.9
Available water 1.78 | Organic matter 0.25
Wilting point 4.32 | Water pti (1.25) ' 8.9
Coarse sand 35 Ec {(mmhos / cm) 0.12
Fine sand 51 ESP 6.95
Silt 8 Ca 0.15
Clay 6 Mg , 0.13
‘Na 0.33
K 0.28
HCo; 0.39
Cl 0.48

This study aimed to throw some light on the effect of foliar application
of mineral or chelated calcium (ca”) and magnesium (Mg"") sprayed three
times in each season, i.e. at the beginning of vegetative growth (2"" week of
March, immediately after fruit set (1* week of May) and 4 weeks later (1
week of June). The completely randomized block design was used in this
experiment with three replicates in each treatment, and three vines /
replicate. The following treatments were applied:

1- Control (vines sprayed with water).
2- CaCi, atconc. 0.5 %.

3- CcaCi; atconc, 0.1 %.

_ 4- CaCl, atconc. 0.2 %.

5- Ca-EDTA atconc. 0.1 %.
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6- Ca-EDTA atconc. 0.2 %.
7- Ca—EDTA atconc. 0.3 %.
8- Mg S0, atconc.0.5%.
9- Mg SO0, atconc. 1%.
10- Mg SO, atconc. 2 %.
11- Mg - EDTA atconc. 0.1 %.
12- Mg-EDTA atconc. 0.2 %.
13- Mg—EDTA atconc. 0.3 %.

Magnesium sulphate (Mg SO, .7 H,O , 8.8 % Mg), calcium chioride |,
{Ca Cl; , 8 % ca), ca — EDTA {10 % ca in the form of calcium ethylene
diamine tetra acetate), Mg — EDTA (12 % Mg in the form of magnesium
ethylene diamine tetra acetate). All vines received the regular horticultural
practices applied in the vineyard except those included in the experimental
work. The fallowing determinations were carried out:

1.Vegetative growth:

At the first week of September, the following measurements were taken:

- Length of the new shoots (cm) was recorded by measuring the length of
ten of the current growing shoots.

- Number of leaves per current season’s shoot was counted.

- Cane thickness was recorded by measuring thickness of the basal
interncde of ten shoots per vine using a vernier caliper.

- The average leaf area was estimated by picking twenty mature leaves from
the middle part of the shoots during the first week of July. Leaf area was
measured using the leaf area meter. :

- We1ght of one year—old pruning wood was recorded at the pruning time in
the 3™ week of Jan. in 2003 and in the last week of December in 2004
season.

2 .Yield components:

- Bud fertility coefficient was calculated according to the following equation
outlined by (Kamei et al., 1965) :

um f clusters / vine
Bud load / vine
Average number of clusters / vine and weight of yield / vine were
determined at harvest time (last week of June) for both seasons.

3- Leaf mineral content:

- Leaf mineral content of (N , P , K, Ca and Mg) were determined in the leaf

petioles opposite to the flowering clusters two weeks after the last spraying

date. Nitrogen content was determined using the modified microkjeldahl
method (Pregl, 1945). Phosphorus and magnesium contenis were

colarimetrically estimated according to the method of Jackson {1958).

Potassium and calcium were determined photometrically according to Brown

and Lilliland (1946).

4- Chlorophyll A and B were determined in the fresh leaf samples using Carl

- zeis spectro photometer according to Wettstein (1957).

5- Total carbohydrates were determined in the Canes collected through the

first week of December in both seasons according to the method which
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described by Smith et al., (1956). Samples were taken from the basal
part of the cane.
The obtained data were statistically analyzed according to Snedecor
and Cochran {1972) using Duncans test.

RESULTS AND DISCUSSION

1. Vegetative growth:
1.1 New shoot length:

it is clear from data of Table (2) that all treatments significantly increased
the shoot length compared to the control. Mg — EDTA at 0.3% gave the
highest new shoot length, followed by Mg — EDTA at 0.2%. The minerai form
of Ca gave the lowest values of shoot length. However, control vines were
found to have the shortest shoots. The other treatments recorded in between
values in this respect. These results were confirmed for both seasons of the
study. Fig (1) showed a strong positive correlation (R = 1.0 & 0.996) between
concentrations of Mg —~ EDTA and shoot length..The positive effect of Mg -
EDTA application was previously mentioned by (Walf et al., 1983; Kilany,
1992; Rizk and Rizk, 1994 a and Ahmed, 2000) who found that, magnesium
treatments as foliar application promoted the linear shoot growth.

Fig {1): Relationship between concentrations of Mg — EDTA and shoot
length,

Table {2): Effect of foliar mineral or chelated calcium and magnesium
application on vegetative growth of Thompson Seedless
rapevines at seasons (2003 & 2004).

Shoot length| Number of [Cane thick-| Leafarea [Weight of pruning
Treatments (em) Leaves/shoot| ness (cm) {cm™) {ka)

2003 | 2004 | 2003 | 2004 {2003| 2004 { 2003 | 2004 | 2003 2004
Control 150.0 h|157.2il 1609 1165g 107041 0.77 g{ 155.0i 1 158.0f] 2%e 401
ICa Cl: 0.5% 158.2 9!162.0h(18.71fg| 18.0f |0.72d 0.78 160.0h {163.0ef| 3.5d 48¢e
ICa Cl; 1% 160.2 fgj165.0 h|[17.0 efgl 18.3 ef [0.73 d{0.B 162.0gh|163.0ef| 36d 5.0 de
ICa Cl; 2% 167.7 ] 169.3 gl17.0 efg| 18.5 ef [0.74 d{0.82 fg{164.2 fgh{165.0 ef| 3.9 bc 53cd
Ca — EDTA 0.1% |162.1 1g]170.0 g1 17.3 ef [ 18.8 ef [0.80 ¢[0.86 ef[165.0 efg[ 168.2d| S5.1a 58 ab
ICa - EDTA 0.2% j165.1 173.21117.7 of [18.8 defi0.81 ¢{0.87 of 166&172.0 del 5.1a 58 ab

ICa - EDTA 0.3% [170.0 {175.0 ef| 19.0 cd [19.0 defj0.83 c|0.85 de] 167.1 ef | 1750 d 5.2a 8.0a
Mg S0, 0.5% 165.2 @j176.0 ef]18.0 de|19.3 de|0.61 ¢|0.90 def 170.0= | 180.1d| 3.7 ca 5.3¢cd
Mg So. 1% 175.7d|177.7e{ 193¢ [20.0cd]0.83¢/0.92de] 172.2ef | 187.3d| 3.9bc 5.4 bed
Mg Sc. 2% 181.5¢)185.1 ] 2070 [21.2bc/0.85/0.95¢cd] 175.0d [1894¢c]| 40D 5.5 oc
Mg - EDTA 0.1% [184.5¢]|191.7 ¢[18.9¢cd[20.0 cd [0.86 c[1.00bc| 180.3¢c [ 1820c] S51a 5.8 ab
—EDTAC.2% 11900 b{196 50119.9bcl 2130 0921050 {191 6b 206 0b; 522 80a
-EDTA0.3% [196.0a|2000a} 220a [ 226a]098a/1.20a) 210.0a {2150a]| 53a 6.2a
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1.2 Number of leaves per shoot:

As shown in Table (2} Mg — EDTA at 0.3% gave the highest number of
leaves per shoot, followed by Mg — EDTA at 0.2% in both seasons. Shoots of
check vines had the least number of leaves. The other tested treatments
indicated intermediate values in both seasons.

1.3 Cane thickness: :

It is obvious from data of Table (2) that, the chelated magnesium at 0.3%
statistically increased thickness of the basal intenode of shoot. The other
fertilization treatments were found to increase significantly the shoot basai
diameter as compared to the control and foliar sprays of Ca Cl, at all
concentrations, but the increase was less than that of Mg — EDTA at 0.3%. In
accordance, Ahmed, (2000) concluded that, application of Mg ~ EDTA
increased cane thickness.

1.4 Leaf area:

As shown in Table {2) treatment of chelated Mg at 0.3% followed by 0.2%
significantly increased the leaf area in both seasons of the study. The
smallest leaf area resulted from the control. In both seasons and the mineral
form of Ca in the second season only. The other treatments had in between
values. Fig (2) illustrates the presence of a strong positive correlation (R =
0.991 & 0.992) between concentrations of Mg - EDTA and .eaf area.
Similarly, Kilany, (1992); Rizk and Rizk, (1994) and Ahmed, (2000), achieved
an increase in leaf area of Thompson Seedless grapevines by either foliar or
soil application of magnesium.
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Fig {2): Relationship between concentrations of Mg — EDTA and leaf area.

1.5 Pruning wood weight: _

Data of Table (2) obviously reveal that, treatments of Mg - EDTA and
Ca - EDTA 2t all tested concentrations greatly increased the weight of
pruning wood. Mineral magnesiurm and caicium treatments also increased of
prunings weight. Contrel vines had the lowest values of this estimate. These
results proved that all nutritional treatments had increased the growth vigor of
the treated grapevines and consequently the weight of pruning wood of these
vines. These results are in line with those obtained by Rizk and Rizk (1994 a,
b); Ahmed, (2000) and Marwad et al., (2001)

2. Yield components:
2.1 Number of clusters per vine & bud fertility coefficient:

Data lustrated in Table (3) disclosed that, in the first season there
were no significant differences between the treatments as far as number of
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clusters per vine and bud fertility coefficient are concerned. In the second
season Mg — EDTA at 0.3% resuited in the highest values of number of
clusters per vine and bud fertility coefficient, followed by Ca - EDTA at
0.3%. On the other hand, the least values of number of clusters / vine
resulted from the controt and the mineral form of Ca but the least values of
bud fertiiity coefficient resuited from the control oniy.

2.2 Yield / vine:

Table (3) indicates the effect of tested treatments on yield per vine. The
data show that chelated Mg at 0.3% gave statistically the highest yield / vine
(13.1 & 13.9 kg / vine) in both seasons, respectively, followed by chelated Ca
at 0.3% in both seasons. The other treatments considerably increased the
yield / vine more than the control which had the lowest yield. These resuits
may be due to the effect of chelated Mg on increasing bud fertility coefficient
and number of clusters per vine, cluster weight and consequently the yield
per vine. Fig (3) showed a strong positive correlation (R = 0.982 & 0.980)
between concentrations of Mg — EDTA and shoot length. Similarty, Ahmed,
{2000) mentfoned that, yield / vine of Flame Seedless cv. was significantly
increased as a result of chelated Mg application.

Table (3): Effect of foliar mineral or chelated calcium and magnesium
application o~ Yield components of Thompson Seedless
grapevines at seasons (2003 & 2004).

Number of Fertility Yield / vina
Treatments clusterivines Coefficient k
- 2003 2004 2003 2004 2003 2004
Control 280a | 25.7¢ | 0.36a | 0.36¢C 9.8i 10.1 h
Ca Cl; 0.5% 263a | 260c | 0.37a | 0.36¢c | 10.1h | 10.3 g |
CaClz 1% 267a | 260c ; 037a ) 036¢c | 10.8g | 10.8f
CaCl 2% 267a | 260c¢c | 0.37a | 0.36¢c | 11.3f | 11Be
Ca-EDTA0.1% 27.0a [ 27.0b | 0.38a | 0.38b | 124¢c ; 127d
Ca-EDTA0.2% 27.0a | 27.1b 1 0.38a | 0.38b | 124c¢c | 13.0¢
Ca~EDTA0.3% 27.0a |272ab| 0.38a | 0.39a ; 129b | 1342
Mg Sos 0.5% 260a | 260c [ 0.36a | 0.36c | 11.3f | 11.5¢e
Mg Soq 1% 260a | 260c ; 0.36a | 0.36c | 119e | 116e
Mg S04 2% 26.0a | 270b 1 0.36a | 0.38b | 120e | 12.7d
Mg -EDTA0.1% 2602 1 270b | 0.36a | 0.38b 1 122d | 131¢
Mg - EDTA 0.2% 26.7a [ 271b { 037a { 038b 1 128b § 134b |
Mg - EDTA 0.3% 270a | 2802 | 0.38a | 0.35a | 131a | 139a |
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Fig (3): Relationship between concentrations of Mg - EDTA and yield / vine.
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3. Leaf mineral content:

Table {4) tiustrates the effect of tested treatments on N, P, K, Ca and
Mg levels in leaf peticies of the tested vines in the two experimental seasons.
It is obvious that the levels of N, K, and Mg were significantly higher in vines
receiving foliar sprays with Mg — EDTA at 0.3% (1.9 & 1.5% N), (1.8 & 1.9%
K) and {1.06 & 1.2% Mg) in both seasons, respectively in vines received the
other treatments followed by the vines received Mg — EDTA at 0.2%. These
results are in agreement with those obtained by Cook and Wheeler, (1978);
Rizk and Rizk, (1994 a) and Ahmed, (2000). The increase in N & Mg (%)
resulted from Mg - EDTA application which led to an increase in the
chiorophyii content of leaved due to the fact that nitrogen and magnesium are
components of chiorophyll molecules (Wareing and Phillips, 1973). The
increase in leaf chiorophyll content results in an increase in photosynthetic
activity and thus vegetative growth is improved. Calcium treatments either in
the minerat or in the chelate form increased significantly petiole Ca content.
The highest increase was cbserved in chelated calcium freatment, especially
at its highest rate 0.3% (1.3 & 1.1% Ca) followed by Ca - EDTA at 0.2%. The
obtained resuits are in line with those of Rizk and Rizk, (1994 b) and Ahmed,
{2000). On the other hand, the lowest levels of the determined elements were
observed in the controi. Phosphors nutrient in the petiole tissues was the
least of the determined nutrients to be influenced by the applied treatments.
No significant differences could be detected between the tested treatments in
any of the two experimental seasons. Thompson Seedless vines percentage
of P nutrient did not approach its threshold of deficiency (Cook and Wheeler,
1978 and Cook et al., 1983).

Table (4): Effect of foliar mineral or chelated caicium and magnesium
application on NP,K and Ca Content in leaf petioles of
Thompsen Seedless grapevines at seasons (2003 & 2004).

N P K Ca Mg
Treatments (%) (%) %) %) (%)
2003 | 2004 | 2003 | 2004 [ 2003 | 2004 | 2003 [ 2004 | 2003 | 2004
Control 0.9071] 0.83g |0 3367 3102667 a] 1.067 | 1.07@| 0.507 | 0567] 0.73e | 0759
Ca Glp 0.5% 0.93f | 0.85 fg |0.3367 2/0.2667 a) 1.07f11.07e|0.95d]0860) 078 de]| 0.82fq
Ca Cl, 1% .95 1 | 0.86 fg |0.3a00 a.0.2667 a] 1.08 f [ 1.08 & |0.98 cdlD.80 cd[0.80 cde| 0.83 efg
Ca Cl, 2% 0,06 ef |0.88 afg |0 3333 al0. 2633 a| 1.0 f [ 1.08 & |0.99 ¢cd]0.90 cd|0.62 bed] 0.82 I

kca - EDTAD0.1% | 1.10 e [0.50 def}0.3333 ai0.2633 a] 1.10f | 1.10 & |1.05 bej0.95 be|0.82 bed| 0.83 ef
ICa —EOTA0.2% | 1.304d;0.93 cde|0.3333 a40.2633 2| 1.20 ef| 1.30d [ 1.10 b | 1.00 b |0.80 cde| 0.84 def
Ca-EDTAD.3% 1 1560c!|095cd|0.3367 aiC.2700 a{1.4Ccc| 1.50 ¢} 1.30 a | 1.10 2 [0.80 cdel 0.85 cdef

Mg S0. 0.5% 1.30 d 10.92 ¢de|0.3400 al0.2667 al1.20 ef {1.20 de{ 0.88 & | 0.58 e ]0.85 bedj0.90 bedefl
g S04 1% 1.40 cd[ 0.95 cd {0.3400 a10.2667 2/1.30 de} 1.30d | 0.68 ¢ ] 0.67 @ |0.86 bcd! 0.81 bede
Mg So. 2% 150c) 098¢ |0.3400 2i0.2633 a|1.50bcl 1.50c | 067 e [066e| 0.90b | 0.92 bed

Mg = EDTAC.1% | 1.70 b | 0.97 ¢ [0.3400 2[0.2687 a]1.20 ef|1.60 be| 0.71 e [0.70e | 0.88 be | 0.93 be
Mg - EDTAN 2% |180ab] 110b [03400a(02667al 160b[1.70b,070e 060! 0.80b ] 095b
Mg - EDTAQ3% | 1903 150a |0 3400 al0.2667 a) 180a,1.903|068e|0678] 1.06a | 1208

4. Leaf pigments:

Data concerning leaf pigments (mg / g. F. w.} are presented in Table
{3). It could be conciuded that, chelated magnesium treatment at 0.3% gave
the highest leaf pigments (chiorophyll a and b} contents followed by the
applications of chetated magnesium at 0.2% and 0.1% in both seasons. The
least values resuited from the control and CaCl, applications at 0.5% in the
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first season but in the second one, the least values resulted from the control
and the two forms of Ca {mineral or chetated). These resuits could be
interpreted via the role of magnesium as a part of the chlorophyll molecule. it
is note worthy that chiorophyil (a) content surpassed chiorophyit (b). Fig (4
&5) illustrates the presence of & strong positive correlation between
concentrations of Mg — EDTA and chlorophyll (a) and chiorophyll (b). In this
regard, Bucher, (1978); Kilany, (1992) and Ahmed, (2000} mentioned that
magnesium is required for chiorophyll formation.
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5. Cane carbohydrate content:

Table (5) shown that all treatments tended to increase total
carbohydrates of canes compared to the control. Mg — EDTA at 0.3% gave
the highest content of the values, followed by Mg — EDTA at 0.2% in both
seasons. However, the control had the lowest values, the other treatments
raecorded intermediate values in both seasons of the study. These results may
be due to the effect of magnesium on increasing leaf chlorophyll content,
photosynthetic activity and consequently cane carbohydrate content. The
results in this connection go in line with those of Devlin, (1972); Kilany, (1992)
and Ahmed, (2000) who mentioned that, Mg SO, at 1 or 2% as foliar
application increased cane carbohydrate content.
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Table (5): Effect of foliar mineral or chelated calcium and magnesium
application on leaf pigments content (mg / g fresh weight) and
cane content of total Carbohydrates (%) of Thompson

Seedless grapevines at seasons {2003 & 2004).
Total
Treatments Chi A chB carbot:/):dLrates

2003 2004 2003 2004 2003 2004
Control 0.49% 0.78¢ 0.26 0.411 15.5 m 20.21
CaCi, 0.5% 0.50 jk 0.76 ¢ 0.27 0.401% 18.51 216k
CaCl: 1% 0510 | 0.77e 0.28 hi 0.41¢ 20.1 k 22.8j
Call, 2% 0.52i 0.78¢ 0.29h 0.41ft 24.0j§ 23.11
Ca-EDTA0.1% 0.54h 0.78 e 0339 0.40 f 22.2i 23.5h
Ca-EDTA 0.2% 0.55h 0.79e 0.34g 0411 234 h 2509
Ca-EDTA 0.3% 057g | 0.79e 0.40f 0.41¢f 255¢ 26.9¢c
Mg 504 0.5% 0.65¢ 0.85d 044 e Q.45¢ 23.7 2531
Mg So. 1% 0.71e 1.00d 0.49d 046e 23.9¢ 257 e
Mg So. 2% 082d 1.00d 0.68b 0.55d 248e 258e
IMg -~ EDTA 0.1% 0.87¢ 1.10¢c 060¢c 059 ¢ 25.2d 26.5d
|Mg - EDTA 0.2% 0.90b 1.20 b 0.69b 0.61b 26.5b 27.9b
Mg — EDTA 0.3% 1.00a 1.30 a 0.78a 0.68a 275a 28.6a

6. Economical study of applying Mg - EDTA:

it is clear from the data of Table (6) that the application of Mg — EDTA
at 0.3% gave the maximum net profit than the other treatments and control,

As a conclusion of this study it can be concluded that, foliar application
of chelated magnesium (Mg) at 0.3% sprayed three times in each season, i.e.
at the beginning of vegetative growth, immediately after fruit set and 4 weeks
later is recommended to obtain the highest yield besides improving
vegetative growth and nutritional status.

The very slight raise in the cost of production (as compared to the
control) as a result of spraying Mg — EDTA is considered economically
nothing in view of the substantial increase in the production.

Table (6): Some eccnomical data on costs and profit per fed. of the
recommended treatment (Mg-EDTA at 0.3%) compared to control .

Price of the| labor transport | T otal Yield / .
fertilizers | cost cost (L.E.) lcost (L.E) fed. 15 ¢
{L.E) {L.E) o . {ton) |38 oly| ~
[ s s18-d w
9 - © ° ojeg| 2| 2
Seasons 3 3 3 ] 21T: 58] &
E| &5 |E!s/3 8/8|8|8l6l:288] 8
€ EIE|E] B Elc|E|E|Elasi 22| o
o £ ol El o £ 61 E|o|E & Eldsal ©
0 6 lolag] O clo|8j0] 8 clex| €
o %] o Q QYo o
[ [ D < 0 lE o
< «© (74 « o
2003 250 1 335 150[50({100] 100 [400{485(6.9(9.21 2.3 {1610 {1125
2004 250 | 335 {50501 100 { 100 [400{485(7.1]5.7( 2.6 | 1820 j 1335

* The average price of ton of fruits is 700 L.E.
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Prom the previous results, it can be concluded that, the best treatments
for improving vegetative growth, yield, nutritional status, leaf pigments and
cane carbohydrate content of Thompson Seedless grapevines are chelated
magnesium at 0.3% followed by chelated calcium at 0.3% as foliar application
in the three tested dates in each season. i. e. at the beginning of vegetative
growth (2™ week of March), immediately after fruit — set (1% week of May)
and 4 weeks later (1* week of June).
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