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Gibberellic Acid on Fruit Set, Yield, Fruit Quality and Leaf
Composition of “Anna” Apple Trees Grown in Sandy Soil
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Abstract: The effect of Fertifol Misr (N, P, K, Mg zn, Fe, Mu, Cu, Mo & B) and gibberellic acid on fruit set, drop
percentage, yield, fruit quality and leaf chemical composition on “Anna” Apple trees were studied during 2007 and
2008 seasons. Results showed that, fruit set%, drop%,, yield, leaf minerals & chlorophyll contents as well as
physical and chemical characters of the fruit were positively effected by single or combined application of Fertifol
Misr and gibberellic acid compared to unspraying .There was a slight promotion on such characters with increasing
Fertifol Misr concentration from 1.5 — 2.5 g/l. The best results with regard to yield and fruit quality were obtained
due to spraying “Anna” apple trees three times with a mixture containing Fertifol Misr at 2.5 g/l and gibberellic acid

at 20ppm. [Journal of American Science. 2010;6(12):202-208]. (ISSN: 1545-1003).
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1. Introduction:

Anna apple (Malus domestica, Borkh) is a
low chilling cultivar spreading in many tropic and
subtropics area including Egypt. It is considered as
one of the most important commercial cultivars
planted in Egypt. The adaptation of proper
fertilization program is one of the important cultural
techniques that greatly promote and enhance the
growth and fruit quality. No doubt that the application
of soil fertilizers together with foliar feeding solution
would probably be of great help in this respect.
Amending the apple tree with their requirements from
different nutrients via leaves was accompanied by on
obvious improvement in both yield and quality of
fruit. Many investigations studied the effect of
spraying macro and micronutrients an growth, yield
and fruit quality. Such as nitrogen, phosphorus,
potassium &magnesium (Abd Ela, 1991, AKI, et al.,
1993a & 1993b , and Gobara 2001). However zinc
(Nijjar 1985 and Kabeel et al., 1998) Cupper and iron
(Mohamed et al 1991); boron (Hanson 1991a);
manganese (El Shazly, 1999) were highly effective in
improving, nutritional status yield and quality of
different pear and apple trees.

For instance, Plant growth, flowering fruit
quality and vyield were improved in apple by
gibberellic acid application (EI — Fakharany et al.
(1995); Makarem & Mokhtar 1996).

The aim of this study was to test the effect of
spraying some macro and micronutrient as (Fertifol
Misr) and gibberellic acid on fruit set, yield, fruit
quality and leaf chemical composition of Anna apple
trees.

2. Materials and Methods:
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This investigation was carried out during
2007 and 2008 seasons on 12-years old apple trees
(Malus domestica, Borkh) budded) on MM 106
rootstock, planted at 3.5x3.5 meters apart and grown
in a sandy soil under drip irrigation system in a private
orchard located at El-Khatatba, Minufiya governorate,
Egypt. Cross pollination was secured by planting
Dorset Golden and Ein Shemir as pollinizers which
were distributed in the whole orchard.

Soil analysis was carried out according to
wiled et. al, (1985) data shown in Table (1). The
experiment included six treatments as follows; Control
(foliar sprayed with water).

Table (1) Physical and chemical properties of the tested soil.

Character Volume
Particle size distribution
Sand % 83.16
Silt % 15.11
clay % 1.73
Texture Sandy
pH (1:2.5 extract) 7.50
Ec. (mmohs/cm 1:2.5) extract 0.65
Organic Mater % 0.75
Total Ca Co3 % 4.01
Available macro- nutrient
Total N % 0.058
Auvailable P (ppm,olsen) 5.33
Available K (ppm, ammonium acetate) 178.06
Soluble cations meal 1, 1:5 soil water extract
Mg++ ppm
B (hot water extractable) 1.53
0.16
DTPA extractable micro nutrieties ppm.
Fe 1.99
Zn 1.30
Mn 1.00
Cu 2.89
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e Foliar spray with Fertifol Misr at 1.5 g/l. This
product was purchased from El Delta Company
for fertilizers and chemical Al industrial.

e Foliar spray with Fertifol Misr 2.5 g./l .

e Foliar spray with gibberellic acid at 20 ppm.

e Foliar spary with Fertifol Misr at 1.5 g/l +
gibberellic acid at 20 ppm.

e Foliar spray with Fertifol Misr at 2.5 g/l +
gibberellic acid at 20 ppm.

o  Fertifol Misr consists of (25 % N 16% P, 12% K,
0.25% Mg, 300 ppm zn, 1900 ppm Mn, 850 ppm
cu, 100 ppm Mo & 200 ppm .

Fifty four healthy tress and nearly uniform in
growth vigour and fruiting were selected. All trees had
received regularly the same common cultural practices
already give to the tree. Selected trees were sprayed 3
times at full bloom, after fruit set (fruit diameters 3
cm) and four weeks after fruit set. Foliar sprays were
applied using a hand pressure sprayer. Triton B
emulsifier at the rate of 0.2% was used as surface to
each tree received 8l of spraying solution, each
treatment was surrounded with two rows as guard
trees. The treatments were arranged in a completely
randomized blocks design with three replicates for
each treatment and three trees per each replicate. The
following parameters were determined in the two
seasons of the study.

1- Fruit set and fruit drop percentage.

Two main branches from two direction (east
and west) of each tree were chosen and tagged in
March of the two experimental seasons the number of
flowers was recorded and them set fruits on the
selected branches were counted for calculation the
percentage of fruit set (divided number of fruits per
branch/ Total number of flowers per branch x100).

Pre-harvest fruit drop was calculation by
counting the number of dropping fruit from the 4th
week of May till the commercial harvesting time
under the experimental conditions (3rd week in June),
then expressed as a percent from the whole number of
fruits existed on the tree at the 4th week of May.

2-Yield per tree.

Yield was pressed in weight (Kg) and
number of fruits per tree was recorded at harvest time
(3rd week of June).

3-Fruit quality.

Fruit sample consisting of twenty fruits were
randomly taken at harvest time from each replicate for
the determination of both physical and chemical
characteristics.
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3-1. Physical characteristics:

Fruit weight (g), fruit length (cm), fruit
diameter (cm) and fruit firmness (16/ inch) which was
measured by fruit pressure tester on the two opposite
sides of the fruit.

3-2.Fruit chemical characteristics

Total soluble solids were determined using a
hand refractometer, percentage of titratable acidity in
fruit juice was determined according to A.O.AC,,
(1995), total soluble solid / total acidity ratio were
calculated and total sugar in the fruit pulp tissues were
also determined by phenol sulfuric method according
to (Dubois et al., 1956).

4-Leaf chemical composition.

Samples at twenty leaves from the middle
part of the shoots (according to Chuntanaparb and
Cummings, 1981) were randomly selected from each
replicate (at the 2nd week of June to measure their
area (cm2) and to determined their content N%, P %,
K %, Mg % and Fe, Zn, Mn, Cu at ppm (according to
Wilde et al., 1985). Determinations were carried out
on dry weight basis. A leaf portion from each sample
was kept fresh for chlorophyll determination,
chlorophyll a and b (mg/l) was determined according
the methods of Arnon (1949).

Statistical analysis was done according to
Mead et.al. (1993) using the new L.S.D. test for
comparing between means of different treatments.

3. Results and Discussion:
1-Fruit set and fruit drop percentage

Data presented in Table (2) show clearly that all
treatments used significantly increased fruit set
percent than the untreated trees during both seasons
under this study. The data also indicated that the effect
of Fertifol Misr 2.5 g/l + GA3 at 20 ppm application
was more pronounced than other used treatments or
the control. These results were true in both seasons.
These results may be attributed the use of plant
hormones, i.e. G A3 could lead to an increase in fruit
set for deciduous trees (Makarem and Mokhtar, 1996).
Similar results were obtained by Awad and Atawia
(1995), Khabeel et al., (1998); Gobara (1998) and El
Seging and Khalil (2000).

Regarding fruit drop data reported in Table

(2) that spraying Fertifol Misr (N, P, K, Mg., Zn, Fe,
Mn, Cu, Mo & B ) alone or combined with GA3 was
very effective in reducing pre-harvest fruit drop of
Anna apple trees compared with the control. The
differences between treated and untreated trees was
significant. The minimum drop value was presented in
Anna apple trees sprayed with Fertifol Misr at 2.5/ L
+ G A3 at 20 ppm. Similar results were observed in
both seasons Zn, Cu, B, K and Fe were responsible
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for building and moving carbohydrate from leaves to
fruits and encourage the biosynthesis of cellulose
which positively streng them the cell wall.

In addition, Zn and B Played an important
role in biosyntheses and moving of the natural aux in
namely IAA to the pedicels of fruits (Nijjar, 1985) .
These results are in harmony with those found by Gill
et al (1994) who worked on Zn, Cu, K and Fe.

2-Number of fruit and yield porter.

It is clear from the data in Table (3) that foliar
application of Fertifol Misr single or combined with
GA3 increased number of fruits per tree compared
with the control. Such as increasing effect on fruits
number per tree was almost similar to that yield per
tree. The same table revealed that trees sprayed with
Fertifol Misr at 2.5 g/l plus GA3 at 20 ppm resulted in
the highest values of fruit number and yield in both
seasons. These results agree with obtained by Bach
et.al. (1995) on grapes and Awad & Atwaia (1995) on
pears. They all stated that foliar sprays of Fe, Zn and
Mn increased the total yield of studied fruit trees. Also
Makarem & Mokhtar (1996) and EIl-Seigny & Khalil
(2000) mentioned that foliar spray of GA3 increased
the fruit set and fruit weight one.

3-Fruit quality
It is clear from the data in Table (4) that quality of
Anna apple trees was positively affected by

application of Fertifol Misr (macro and
micronutrients) and GA3 either single on in
combinations compared with unsprayed. The

promotion on fruit quality due to applications of these
materials appeared in terms of increasing fruit weight,
T.S.S., total sugar content and in decreasing total
acidity. The promotion on fruit quality was associated
with increasing (Fertifol Misr) concentration. Single
application with beneficial in enhancing fruit quality
than using GA3 alone. The highest significant value of
fruit quality was from trees treated with Fertifol Misr
(N, P, K, Mg, Zn, Fe, Mn, Cu, Mo and B) at 2.5g/I
plus GA3 at 20 ppm in both seasons. The improving
of fruit quality in response to application of nutrients
was supported by Ranvir and M’sra (1980) |,
Saraswathi et al., 1998, Zhao et al., (1999), Ahmed
and Morsy, (2001); Younes-Randa (2002) and Fawzi
and Abd Al-moneim (2004).Concerning the effect of
gibberellic acid on fruit quality was emphasized by the
results of Awad and Atawia (1995), Ibrahim et al.,
(1994), Kabeel et al., (1998) , El Shazly (1999), El
Hammady et al., (2000) and EI-Seginy and Khalil
(2000).
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4-Leaf aria and leaf chemical composition.

It is obvious from Table (5) that all tested
treatments caused high significantly increased leaf
area as compared with the control. Moreover, trees
sprayed with Fertifol Misr at 2.5 g/l plus GA3 at 20
ppm was only the treatment that induced the highly
significant effect on leaf area. Regarding leaf
chlorophyll content data presented in Table (5) show
that chlorophyll a and b content showed significant
increase due to all tested treatments compared with the
control. The same table revealed that trees sprayed
with (Fertifol Misr) at 2.5 g/l plus GA3 at 20 ppm
resulted in the higher values of leaf chlorophyll
content. In general, the observe increase in the
concentration of nitrogen, magnesium and iron in the
leaves of Anna apple trees sprayed with Fertifol Misr
and GA3 might help in interpretation the results
obtained. The participation of nitrogen and
magnesium in the structure and the integrity of the
chlorophyll molecules together play indispensable role
with iron in chlorophyll synthesis are well
documented by numerous physiologists. Such as
Bidwell (1979) and Faust (1989) they reported that
over 10-20% of leaf magnesium and more than 80%
of the iron content of green leaves are located in the
chlorophyll.  Concerning leaAf macro and
micronutrients contents, It is clear from the data in
Table (6) that sprays Fertifol Misr (N, P, Mg, Zn, Fe,
Mn, Cu, Mo and B ) either alone or combined with
GA3 significantly improved leaf status of these
nutrients compared with control. Improved effect of
nutrient, on N, K and Mg in the leaves was confirmed
by the results of Abo-Shelbaya (1988), Intrighliolo et.
al., (1991), Sheo and Singh (1999) and Lovatt (1999).
The reduction in leaf p content might be due to the
antagonism between Fe and P (Nawar 1991).

The results regarding the effect of gibberellic
acid on leaf mineral contents are in agreement with
those obtained by Addicot and Addicot (1982). In
addition the increase of plant nutrient status resulted
from spraying different solution might by due to quick
absorption via leaves and the limited loss of the
nutrients when they were sprayed (Marschner, 1995).

The data of the present study also revealed
that with respect to sprayed by Fertifol Misr had
apparently higher levels of Fe, Zn, Mn and Cu than
the control. These results are in line with those
reported by Hilail (1993) Awad and Atawia (1995);
Kabeel at al., (1998), El Seiginy and Khalil (2000) and
El-Shobaky at al., (2001) who worked on deciduous
fruit trees.
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Table (2): Effect of foliar spray with Fertifol Misr and GA; on fruit set and fruit strop percentages of Anna apple trees (2007&

2008 Seasons)
Fruit set % Fruit drop % No. of fruit/ tree Yield/ tree Kg.
Treatments

2007 2008 2007 2008 2007 2008 2007 2008
T, - Control 1530 | 1690 | 5430 | 51.33 136.30 143.00 1081 | 12,07
T, — Fertifol Misr at 1.5 g/l 1580 | 1810 | 5131 | 47.1 142.00 151.00 1325 | 15.29
T, — Fertifol Misr at 2.5 g/l 1630 | 1893 | 4830 | 4430 148.31 165.51 1454 | 1804
T,— GA3 at 20 ppm 1733 | 1950 | 4603 | 4111 156.16 175.11 1551 | 19.29
Ts — Fertifol Misrat 1.5 g/l + 1783 | 2031 | 4133 | 39.16 165.31 180.03 1835 | 20.89
GAZ3 at 20 ppm
Ts — Fertifol Misr at 2.5 g/l + 1833 | 2136 | 3912 | 3810 171.10 193.31 1985 | 23.39
GA3 at 20 ppm
New L. S. D. at 5% 1.80 3.63 6.53 6.73 16.01 28.03 5.06 611

Table (3), Effect of foliar spray with Fertifol Misr and GA; on physical properties of Anna apple trees (2007& 2008 seasons).

. . . - Fruit firmness
Treatments Fruit weight (g) Fruit length (cm) Fruit diameter (cm) (Ibfinch?)

2007 2008 2007 2008 2007 2008 2007 2008
T, - Control 7931 85.00 2421 441 281 .90 11.62 1181
T,  Fertifol Misr at 15 g/l 93.31 101.30 4.32 471 4.90 5.30 11.93 12.03
T, — Fertifol Misr at 2.5 g/l 98.03 109.00 261 441 5.30 5.63 12.23 12.43
T, GA3 at 20 ppm 91.30 93.21 4.60 485 5.20 5.30 1211 1233
Ts — Fertifol Misrat 1.5/l GA3 | 145 9 116.01 5.10 5.32 5.61 5.83 1258 1271
at 20 ppm
aTtez—Ol;epr;quol Misrat259/L, GA3 | 11649 121.01 5.30 5.51 5.831 6.11 12.63 12.85
New L. S.D. at 5% 1631 1631 0.19 0.18 0.16 0.23 0.63 0.58

Table (4), Effect of foliar spray with Fertifol Misr and GAz on chemical properties of Anna apple trees (2007& 2008 seasons)

T.S.S.% Total acidity % T.S.S./ acid ratio Total sugar %
Treatments
2007 2008 2007 | 2008 2007 2008 2007 | 2008
T, ~ Control 1093 | 1100 | 056 053 1051 | 2075 | 8.6 8.03
T, _ Fertifol Misr at 15 g/l 1105 | 1143 | 053 0.51 2085 | 2241 | 8.28 8.31
T,  Fertifol Misr at 2.5 g/l 1153 | 1196 | 0.50 0.48 2306 | 2492 | 9.03 9.16
T,— GA3 at 20 ppm 1150 | 1236 | 0.46 0.45 2500 | 2747 | 9.8 9.35
;Sn_ﬂ Fertifol Misrat 159/, GA3at20 | 17 99 | 1543 | 045 0.44 2647 | 2825 | 9.26 9.53
;Sn_ﬂ Fertifol Misrat 259/, GA3at 20 | 15 35 | 1963 | 044 0.42 2809|3003 | 931 9.63
New L. S. D. at 5% 0.53 0.73 0.04 0.05 331 3.63 0.55 0.75

Table (5), Effect of foliar spray with Fertifol Misr and GA; on leaf area and leaf chlorophyll content of Anna apple trees (2007&

2008 seasons)

Leaf area cm? Leaf chlorophyll content (mg/I)
Treatments Chl. (a) Chl. (b)
2007 2008 2007 2008 2007 2008
T, — Control 48.30 46.38 79.10 75.33 41.30 43.16
T, — Fertifol Misr at 1.5 g/l 53.10 51.12 110.30 112.30 58.10 57.30
Ts — Fertifol Misr at 2.5 g/l 56.30 53.32 118.31 116.23 60.31 62.03
T,— GA3 at 20 ppm 56.10 55.12 81.00 79.11 39.11 41.10
Ts — Fertifol Misr at 1.5 g/l, GA3 at 20 ppm 59.11 58.11 124.11 126.16 63.16 56.10
Te — Fertifol Misr at 2.5 g/l, GA3 at 20 ppm 66.18 63.31 126.00 130.10 65.31 69.16
New L. S. D. at 5% 2.10 3.10 10.30 11.26 6.16 7.31
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Table (6), Effect of foliar spray with Fertifol Misr and GA; on Leaf mineral percentage (2007& 2008 seasons).

N % D % K % Mg % Fe ppm Zn ppm Mn ppm Cu ppm
Treatments =-"T0a 107 | 08 | 07 | 08 | 07 | 08 | 07 08 | o7 | 08 | o7 | 08 | o7 | 08
T, Control | 1.63 | 1.68 | 023 | 0.25 | 1.38 | 1.36 | 0.30 | 0.33 | 86.00 | 99.03 | 21.31 | 2312 | 17.00 | 18.00 | 26.00 | 28.01
T, — Fertifol
Misrat15 | 175 | 1.80 | 020 | 023 | 151 | 1.48 | 039 | 0.38 | 112.00 | 11836 | 31.11 | 32.31 | 2201 | 2311 | 28.00 | 3101
g/l
T, — Fertifol
Misrat25 | 1.93 | 1.98 | 0.18 | 022 | 156 | 1.53 | 0.45 | 0.46 | 11533 | 123.01 | 36.10 | 38.10 | 24.31 | 26.30 | 30.00 | 33.03
g/l
T,—GA3at
20 oo 201 | 206 | 017 | 020 | 1.30 | 137 | 033 | 035 | 89.31 | 10311 | 34.32 | 36.10 | 21.36 | 23.16 | 27.00 | 20.00
Ts — Fertifol
Misr at 1.5
Ul Gasa | 226|231 018|023 | 157 | 154 | 047 | 048 | 11603 | 13411 | 3916 | 4116 | 2933 | 30.00 | 3L00 | 3516
20 ppm
Te — Fertifol
Misr at 2.5
Ul oasa | 236|243 010|021 | 150 | 156 | 053 | 050 | 11931 | 13801 | 4112 | 43.18 | 3000 | 3233 | 3600 | 3803
20 ppm
g't%"ov/o'-'s' D230 | 241 | NS | NS | 009|008 | 006|005 701 |810 |501 |49 |410 |300 |201 |263

Corresponding author
Shahin M. F. M

po

mology Department, National Research Center

Giza, Egypt.

4. References:

1.

A.0.A.C. (1995). Official Methods of Analysis
(16th ed.) Association of Official Analytical
Chemists International, Arlington, Virginia,
US.A.

Abd Elal, A. H. (1991). Effect of soil and foliar
application of nitrogen phosphorus and
potassium on some vegetative and fruiting
characteristics in White Banaty seedless M. Sc.
Thesis, Fac. Agric. Minia Univ.

Abo-Shelbaya, M. A. M, and Ahmed F.F.
(1988). Effect of foliar sprays of urea and
micronutrients on improving the productivity of
Balady Mandarin cultivar 1- leaf area and
composition. Assiut J. of Agric. Sci. Vol 19 (3).
Addicott, F. T. and Adicott, A. B. (1982).
Abbscission Un. GA Press. Lts. London England
P. 30-135.

Ahmed, F. F. and Morsy, M.H. (2001). Response
of Anna apple trees grown in the new reclaimed
and to application of some nutrients and ascorbic
acid. The Fifth Arabian Horticulture Conf.
Ismailia, Egypt, March 24-27, pp. 27-34,

Akl, A. M.; Eid, A. M.; Ahmed F.F. and Abd
Elal, A.H. (1993a). The effect of soil and foliar
application N, P and K on vegetative and fruiting
characteristics in  White Banaty seedless

http://www.americanscience.org

206

10.

11.

12.

grapevines. 11 — Bud behavior, yield and fruit
quality. Minaia First Conf. for Hort Crop 2nd and
part 432-453.

Akl, A.M., Eid, A. M., Ahmed F.F. and Abd Elal,
A. H. (1993 b). The effect of soil and foliar
application of N, P and K on vegetative and
fruiting characteristics in White Banaty seedless
grapeving, Vegetative growth and leaf nutrients
content. Minia First Conf. for Hort. Crops nd, Part
409-431.

Arnon. D. I. (1949). Copper enzymes in isolated
choloroplasts, polyphenol oxidase in Beta vulgaris.
Plant Physiol. 24:1-15.

Awad S. M and Atawia A.R, (1995). Effect of the
foliar sprays some micro nutrients on Le Conte
pear trees. 1) Tree growth, flowering and leaf
mineral contents. Annuals Agric. Sci Cairo 40 (11)
359-397.

Awad, S,M and Atawia, A. R. (1995). Effect of the
foliar sprays some micro nutrients on Le Conte
pear Trees (2) tree fruiting and fruit quality.
Annuals Agric. Sci. Cairo, 40 (1): 369-377.

Bacha, M. A., Sabbah, S.M. and El-Hammady ,
M.A. (1995). Effect of foliar application of iron
zinc and manganeses on Yyield, pear quality and
leaf mineral composition of Thompson seedless
and Roomy Red, grape cultivars. Alex. J. Agric.
Res. 40 (3): 3-331.

Bidwell R.G.A. (1479). Plant physiology
Macmillan publishing Co. Inc. New York, pp.
199-200.

editor@americanscience.org




Journal of American Science

2010;6(12)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Chuntanaparb, N. and Cummings, C. (1981).
Seasonal trends in concentration nitrogen,
phosphorus, potassium, calcium and magnesium
in leaf portions of apple, blue berry, grape and
peach J. Am. Coc. Hort. Sci. (6) 933.

Dubois, M., Gilles, K. A., Homilton, J. K.
Robers, P. A. and Smith F. (1956). Colorimetric
methods for determination of sugar and related
substances Annal. Chem. 28 (3): 350-458.

El- Seginy, Amal M. and Bahan, Khalil, M.
(2000). Effect of spraying some nutrients and
gibberellic acid on leaf mineral content, fruit
characters and vyield of Le-Conte pear tree J.
Agric, Sci, Mansoura Univ. 25 (6): 3529-3539.
El-Fakharany M.M. Wally, A.S. and Makarim,
M.M. (1995). Effect of some regulators on Anna
apple retained fruits and fruit quality J. Agric.
Sc. Mansoura Univ. 20 (10): 4439-4446.
El-Hammady A, Abd-El-Hamid N., Saleh N. and
Saleh A. (2000). Effect of gibberellic acid and
calcium chloride treatments on delaying
maturity, quality and storability of “Balady”
mandarin, Fruits. Arab Univ. J. Agric. Sci., 3:
755-766.

El-Shazly, S.M. (1999) Response of Anna apple
trees to foliar sprays of chelated iron, Manganese
and zinc. J. Agric. Sci. Mansour Univ., 24(12):
7595-7591.

El-Shobaky, M.A., Enas S. Abbas and Hanaa A.
El-Helw. (2001) Effect of Micro elements sproy
on leaves mineral content, yield and quality and
storage ability of Ruby seedless grapes. J. Agric.
Sci. Mansoura Univ., 26 (3) , 1721-1733.
Evenhuis, B and P.W. De Waard. (1980)
Principles and practices in plant analysis. F.A.O.
Soil Bull .3 (1): 152-162.

Faust, M, (1989). Physiology of temperate zone
fruit tree. John Wily and Sons, New York.
Fawzi, M.I.F and Eman, Abd El Moneim, A. A.
(2004). The effect of foliar application of some
trace elements and active dry yeast on vegetative
growth, yield, fruit quality and leaf chemical
composition of Flame seedless grapevines grown
in calcareous soil conditions . Minufiya, J. Agri,
Res. Vol. 2 No. 29. 463-478.

Gill, G.F., Henriquez , J.A. Vera C.A. and
Zoffoli J.P. (1994). Physiological disorders of
pears in relation with nutrition, Acta Hort No.
367. 295 (Hort. Abst., 65(5) 3804).

Gobara, A. A. Ahmed F.F. and El — Shammaa,
M.S. (2001). Effect of varying N. K. and Mg
application ratio on productivity of Banaty
grapevines. The fifth Arabian Horticulture conf.
Ismallia Egypt, March 24-28 pp. 83-90.

http://www.americanscience.org

207

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

Gobara, A.A. (1998). Response of Le-Conte Pear
trees to folia applications of some nutrients Egypt.
J, Hort. 25, No.1,pp. 55-70.

Hanson, E. J. (1991a). Sour cherry trees response
to foliar boron applications. Hort Sci. 26, 1142.
Helail, B.M. (1993). Response of Anna apple trees
to foliar sprays with some micronutrnts 1-Tree
growth and leaf minerals content. Egypt. J. Appl.
Sci. (9) 262-275

Intrigliolo, F., Roccuzo, G. and Lacertosa, G.
(1991). Foliar diagnosis in  Citriculture.
Informatore Agraio 55(39): 77-85 Italy.

Kabeel, H., Mokhtar, H and Aly, M. M. (1998).
Effect of foliar application of different macro —
and micro nutrients on yield, fruit quality and leaf
mineral composition of L-Conte pear. J Agric. Sci.
Mansoura Univ., 23 (7): 3317-3325.

Lovatt, C. J. (1999). Timing citrus and avocado
foliar nutrient applications to increase fruit set and
size. Hort. Technology 9 (4) : 607-612, U.S.A..
Makarem, M.M. and Mokhatar, H. (1996). Effect
of biozyme and gibberellic acid on fruit set, yield
and fruit quality of Anna apple trees J. Agric, Sic.
Mansoura Univ. 21(7): 2661-2669.

Marschner, H. (1995). Mineral nutrition of higher
plants. Second Edition Academic press. London.
Mead, R. A.; Currow, R. N. and Harted, A. M.
(1993). Statistical Methods in Agricultural and
Experimental Biology, 2nd Ed.Chapman,Hall
London.10-44.

Mohammed, M. A.; Ahmed F. F. and Abdel- Aziz,
F. H. (1991). Improving the quality of White
Banaty grapes treated with GA3 by some micro
and macro nutrients. Il — Effect of macronutrients.
Minia J. Agric. Res & Dev. 13 (2): 695-705.
Nawar, A. (1991). Some physiological and
biochemical aspects of leaf iron cholorosis in
Anna trees 1- leaf iron fraction mineral
composition and activity of peroxidase and
catalase enzymes, Alex. J. Agric. Res. 36 (2) 103-
117.

Nijjar, G. S. (1985). Nutrition of fruit trees Mrs
Usho Raj Kumar. Kalyani, New Delhi, pp. 10-20.
Ranvir — Singh and Misra, K. K. (1980). Effect of
foliar application of micro nutrients on kinnow
mandarin Punjat, Hort. & Jour. 20 (3/4) 143-148.
Sheo, G. and Singh, I.P. (1999). Eff of foliar
application of urea, GA3 and Zn So4 on seedling
growth of two citrus species J. of Applied Hort. 1
(2): 51-53 India.

Sarawathi, T.; Thangaraj, T., Azhak Manavalan,
R., S. and Balakrishnamurthy, G. (1998). Effect of
micronutrients on yield and quality of mandarin
orange (Citrus reticulata Bianco). South Indian
Hort. 46 (36): 128-131.

editor@americanscience.org




Journal of American Science

2010;6(12)

40.

41.

42.

Wild, S.A.; Corey, R. B., lyer J.G. and Vogit,
G.k. (1985). Soil and plant Analysis for tree
culture. Mohan Primlani, Oxford & IBH.
Publishing Co., New Delhi. Pp. 1-192.

Youness- Randa (2002). Effect of different
sources and methods of nitrogen application on
vegetative growth and fruit of valencia orange
trees (Citrus sinensis L.) Ph. D. Thesis fac.
Agric. Minia Univ.

Zhao,x., Sheo H and liao, C. (1999) Boron in
soils and with relationship to the fruit quality of
Nanfeng orange (Citrus reticutata Blanco in
Jianxi Province of China. China Agric. Press:
380-386, China.

6/15/2010

http://www.americanscience.org

208

editor@americanscience.org




