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ABSTRACT

The present investigation was carried out during the two successive seasons of 2010 and 2011
using 8 years old "Florida Prince and Desert Red" peach trees budded on nemagrad reotstock grown
on sandy soll under drip irrigation system. The trees of the first experimental treatment were
sprayed once, the second were sprayed twice and the third one were sprayed thrice a year using
a combinations of Fe, Zn and Mn at the rate of 0.6 g L'! in chelated form or combinations of Zn,
Mn, Fe at 0.6 g L ™" in the non-chelated form (sulphate). The trees received one spray (on the 15th
of February), or two sprays (on the 15th of February and the 15th of March), or three sprays
{on thelbth of February, the 15th of March and the 15th of April). Leaf mineral content, yield and
fruit quality were studied. Results indicated that spraying the trees twice or thrice yearly was more
effective than spraying once a year and the control, in improving leaf mineral content (N, P, K, Zn,
Mn and Fe) as well as chlorophyll a, b content of both Florida Prince and Desert Ked peach trees.
All studied treatments produced a considerable increase in yield, fruit weight, fruit size and fruit
firmness of hoth Florida Prince and Desert Red peach fruits. Moreover, such studied treatments
improved most of fruit quality parameters. Generally the combination of Fe, Zn and Mn in chelated
form was the superior than the non-chelated one and the control of both Florida Prince and Desert.
Red peach fruits. It is clear also that, spraying the trees twice or thrice a year was more effective
than once a year in improving different studied parameters on this investigation (leaf mineral
content, leaf plastid pigments, yield and its components and fruit quality parameters).

Key words: Peach trees, foliar application, micronutrients, leaf mineral content, fruit quality and
yield

INTRODUCTION

Peach trees are considered as one of the most important fruit trees in Egypt and the world. The
fruit may be consumed in fresh form or processed into jam or jelly. Peach tree is known to give
intensive growth with somewhat weak wood. In the meantime, peach trees are self fruitful and set,
fruits from about 9% of the flowers. Moreover, peach trees are going to be widespread in the newly
reclaimed areas, which are characterized by micronutrients deficiency especially Zn, Mn and Fe.
For this reason, foliar application of micro nutrients in peach orchards is the ideal solution to correct
their deficiency. In this respect, many investigators reported that foliar application of microelements
was very effective in improving nutritional status, yield and fruit quality of pears and peach
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Grobara (1998), Thomidis et al. (2006), Kl-Sheikh et al. (2007) and Humair ef @l (2012). Many
studies revealed that micronutrients foliar sprays enhanced nutritional status of plants and
improved the wvield and quality of different fruit crops. These studies were supported by
Zarrouk et al. (2005), El-Sheikh ef al. (2007) and Humair et al. (2012) on peach.

This investigation was carried out to study the effect of foliar sprays combination with zine,
manganese and 1ron in non-chelated form (sulphate) or spraying zine, manganese and iron in
chelated form at once, twice or thrice applications yearly on leaf minerals content, yield and fruit
quality parameters of "Florida Prinee and Desert Red Peach trees”.

MATERIALS AND METHODS

This investigation was carried out at a private orchard at Kafr Shoker city Qalubia
Governorate, during the seasons of 2010 and 2011. Healthy and with similar vigor two peach
varieties, CVS (Florida Prince and Desert Eed) trees of 8 years old budded on Nemagrad rootstock
were grown on sandy soil under drip irrigation system. The trees were planted at 3.5 meters apart.
All the plants received the conventional horticultural practices The trees were sprayved with the
following solutions:

*  Control (sprayed with water)

+  Combinations with chelate at the rate of (0.6 g L™ for Fe, Zn and Mn)

*  Combinations with the non-chelated form (sulphate) of Zn, Mn and Fe-at the rate of 0.6 g ™!
for each of them

In this respect, the selected trees were sprayed during both seasons of the study, once during
the 15th of (February) twice during the 15th of February and the 15th of March and thrice during
the 15th of February, the 15th of March and the 15th of April. All treatments were sprayed
separately confined with plastic sheets to avoid any combination between each treatment. The same
cultural practices were applied to all trees with different treatments. Each treatment were replicated

thrice and the RCBD was used.

Measurements and determinations

Leaf samples: Samples of thirty leaves from the middle part of the non fruiting branches were
taken randomly from each replicate at the first week of July (Chuntanaparb and Cummings, 1980).
The leaves were cleaned from dust particles and then washed several times with tap water, then
washed again by HCL 0.1 N and rinsed by distilled water to remove any residues. The leaf samples
were air dried, then transferred to a muffle furnace at 70°C until a constant weight and grounded
in a stainless steel knife mill and digested according to the methodology by Chapman and Pratt
(1961).

Nitrogen was deterrmned using Micro Kjeldahl methed (Jackson, 1964), phosphorus according
to the method described by Trucg and Meyer (1979) and potassium was determined by the
flamephotometer according to the method of Brown and Lilleland (1946). Micronutrients (Fe,
Zn and Mn) were determined colorimetrically using the Sp, 1900 atomic absorption
spectrophotometer. The determined macro-nutrients were expressed as percentages for NP and
K and as ppm for the micronutrients Zn, Mn and Fe. Leaf plastid pigments were determined
spectrophotometrically according to method desecribed by Beckett et af. (2005).

Yield and fruit quality: Number of fruits per tree and yield (kg tree ™) were recorded at
harvesting time (mid of July). Samples consisting of twenty fruits were randomly taken from each
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replicate for the following; average fruit weight (g), fruit length (em), fruit diameter (cm), fruit
size (em), firmness (kg em™), total scluble solids% (TSS), total acidity (%) according te AQOAC
(1990} and TSS acid ratio. The obtained data were statistically analyzed using the analysis of
ANOVA one way method as reported by Snedecor and Cochran (1980) and the differences
between means were differentiated using the Duncan (1955) multiple range test.

RESULTS AND DISCUSSION

Leaf nutrient contents: Data regarding the effect of spraying trees with some micronutrients
on leaf nutrients content (IN, P and K) of "Florida Prince and Desert Red" peach trees during the
two successive seasons of 2010 and 2011 are tabulated in Table 1. Data shows that no significant,
differences were noticed among different treatments in both seasons of the study as well as the
mean of the two seasons, regarding leaf N, P and K contents.

Data in Table 2 revealed obviously that in both seasons foliar application three timesfyear with
(Zn+Mn+Fe) chelates compound or non-chelated ones (Zn+ Mn+ Fe, as sulphate) recorded the
highest values of leaf Zn content of Florida Prince followed by spraying trees twice a year as
compared with one spray and the control treatment. It 1s also clear that, in both seasons, foliar
application three times/year with combinations of chelated form recorded the highest values of leaf
Mn content followed by two spraysfyear with chelated compound followed with combinations of
Zn+Mn +Fe in the non-chelated form compared with the other used treatments and the control for
the mean of both seasons of the study. Meanwhile, leaf Fe content was superior when trees were
sprayed three timesfyear with combinations of chelated form compared with other studied
treatments and the control of "Florida Prince and Desert Red” peach trees of both seasons of the
study and the mean of both seasons as well. Generally, no significant. difference was obtained
between all studied treatments and the control o regarding the leaf N, P and K contents for both

Table 1. Effect of foliar application of Fe, Zn and Mn (in chelated and non-chelated forms) on some leaf macro- nutrient content
(N, P and K) of Florida Prince and Desert Red peach trees during 2010 and 2011 seasons

N (%) P (%0) K (%0)

Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean

Florida prince

Caontrol 2.75 2.87 2.810 0.23 0.24 0.235 1.38 1.40 1.390

Chelated form One 2.75 2.88 2.815 0.24 0.24 0.240 1.39 1.42 1.405
Two 2.79 2.70 2.845 0.25 0.25 0.250 1.40 1.42 1.410
Three 2.83 2.89 2.860 0.27 0.26 0.265 1.42 1.44 1.430

Nan-chelated form One 2.79 2.86 2.825 0.24 0.24 0.240 1.39 1.41 1.400
Two 2.81 2.88 2.845 0.24 0.25 0.245 1.41 1.42 1.415
Three 2.83 2.89 2.860 0.25 0.25 0.250 141 142 1.415

LSD at 5% level NS NS NS NS NS NS

Desert red

Caontrol 2.72 2.61 2.665 0.22 0.23 0.225 1.36 1.38 1.370

Chelated form One 2.74 2.62 2.680 0.23 0.24 0.235 1.38 1.40 1.350
Two 2.74 2.64 2.690 0.23 0.24 0.235 1.39 1.41 1.400
Three 2.75 2.65 2.705 0.24 0.25 0.245 1.40 1.43 1.415

Nan-chelated form One 2.73 2.61 2.670 0.22 0.23 0.225 1.36 1.39 1.375
Two 2.74 2.63 2.685 0.23 0.24 0.235 1.38 1.40 1.390
Three 2.74 2.63 2.680 0.23 0.24 0.235 1.38 141 1.395

LSD at 5% level NS NS NS NS NS NS
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Table 2: KEffect of foliar application of Fe, “n and Mn (in chelated and non-chelated forms) on some leaf micro- nutrient content
(Fe, Zn and Mmn) of Florida Prince and Desert Red peach trees during 2010 and 2011 seasons

Fe (ppm) Zn (ppm) Mn (ppm)

Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean

Florida prince

Control 55.62 54.08 54.850 15.95 18.04 16.995 23.42 44.20 23.810

Chelated form One 67.98 69.34 68.660 24.63 23.22 23.925 38.41 43.41 40.910
Two 76.79 75.68 76.235 33.41 38.86 36.135 53.41 58.44 35.925
Three 89.20 91.30 90.250 44.09 44.51 44.300 76.04 80.29 78.165

Non-chelated form One 51.76 62.38 62.070 21.31 23.45 22380 30.29 32.39 31.340
Two 658.50 73.82 71.160 20.27 28.42 28.845 40.30 44.00 42.150
Three 75.76 78.98 77.370 33.76 32.30 33.030 47.51 53.49 50.500

LSD at 5% level 4.56 3.63 3.16 2.63 4.08 3.89

Desert red

Control 57.83 61.42 59.625 17.65 18.32 17.985 22.53 24.37 23.550

Chelated form One 66.68 74.82 70.850 2297 21.98 22475 34.30 42.29 38.295
Two 78.03 85.25 81.640 34.19 33.41 33.800 51.64 56.44 54.290
Three 95.60 97.79 96.695 43.21 46.18 44.695 71.21 82.92 77.065

Non-chelated form One 51.16 656.82 63.950 20.49 20.78 20.635 20.42 28.15 28.785
Two 70.04 78.98 74510 27.86 2791 27.885 37.63 39.52 38.575
Three 78.20 86.02 82.110 34.63 34.80 34.715 20.06 54.95 5Z.605

LSD at 5% level 6.79 5.65 3.69 214 3.44 2.02

peach trees. Meanwhile, most of the tested treatments tended to increase leaf “n, Mn and Fe
contents over the control. Moreover, spraying the trees thrice or twice a year were more effective
than spraying cnce a year in improving leaf mineral Zn, Mn and Fe contents.

Data regarding the mean of the two seasons revealed that spraying both peach trees with
chelates compound increased leaf Zn, Mn and Fe content than spraying with non-chelated
compound and the control one. It 1s also clear that, leaf N, P and K contents were not affected by
the form of the used nutrient elements {chelated or non-chelated). These results are in agreement
with those obtained by Awad and Atawia (1995), Gobara (1998), Awad et al. (2000),
Thormdis et al. (2008), El-Sheikh ef al. (2007), Shah and Shahzad (2008), Al-Bamarny et al. (2010)
and Humair ef al. (2012) using different fruit crop trees. They found that spraying the trees twice
or thrice a year was more effective than spraying once a year in improving nutritional status of the
trees beside correcting “n, Mn and Fe deficiencies. Meanwhile, Nazif ef al. (2006), Thomidis ef al.
(2006), E1-Sheikh et al. (2007), Bell and Dell (2008), Ahmad et al. (2010), Humair et al. (2012) and
Bastos de Matos ef al. (2013) on different fruit erops including peach they pointed out that foliar
application of a 25% zinc sulfate sclution on the 25th of February and 2% zine chelate solution on
the 20th of May increased the zine content of leaves and no toxicity was observed.

Perhaps these increases in fruit yield might be due to the significant increase in leaf Zn
concentration which in turn induced more flowering and minimized the fruit drop in sweet, orange
trees. It was also reported that fruit drop decreased as leaf Zn and Mn content increased
{Garcia et al., 1984). Similar results were also reported by Parveen and Rehman (2000) cbtaining
95.70% increase in yield over control.

Leaf chlorophyll contents: Datain Table 3 shows that, chlorophyll (a, b} and total chlorophyll
{a and b) were increased with increasing number of sprays, regardless of treatments studied Prince
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Table 3: Kffect of foliar application of Fe, “n and Mn (in chelated and non-chelated forms) on some leaf plastid pigments content
(mg g~! dry matter) (chrorophyll "a", chlorophyll "b" and total chlorophyll) of Florida Prince and Desert Red peach trees during
2010 and 2011 seasons

Chlorophyll a Chlaorophyll b Tatal chlorophyll

Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean

Florida prince

Control 28.15 29.63 28.895 32.09 32.59 32.340 60.24 62.22 61.230

Chelated form One 290.68 32.47 30.575 32.60 33.88 33.240 62.40 65.35 63.875
Two 31.74 37.89 32.815 33.72 34.51 34.115 65.46 68.40 66.930
Three 33.71 36.41 35.060 36.13 3539 35.760 69.84 71.80 70.820

Non-chelated form  One 30.53 31.74 31.135 33.52 34.78 34.150 64.05 66.52 65.285
Two 32.68 35.66 34.170 36.00 37.74 36.870 68.68 73.40 71.040
Three 37.48 39.31 38.395 39.42 38.25 38.835 76.90 77.56 77.230

LSD at 5% level 2.660 2.71 2.81 2.45 4.65 4.56

Desert red

Caontrol 29.40 28.92 29.160 31.36 31.48 31.420 60.77 60.40 60.585

Chelated form One 30.80 29.52 30.160 32.38 33.23 32.805 63.18 62.75 62.965
Two 32.68 30.44 31.560 35.28 35.39 35.385 67.96 65.83 66.895
Three 34.00 32.94 33.470 37.12 37.48 37.300 7112 70.62 70.870

Non-chelated form  One 30.95 31.27 31.110 32.42 32.36 32.390 63.37 63.63 63.500
Two 34.06 34.32 34.190 36.75 37.29 37.020 70.81 71.61 71.210
Three 36.01 37.31 36.660 37.18 37.53 37.365 73.19 74.84 74.015

LSD at 5% level 3.38 2.92 2.96 2.70 4.08 4.72

and Desert Red" peach trees have an increasing mean values for both seasons. Moreover, it 1s
obvicus that the three spray applications surpassed the two sprays and one spray in both seasons
of the study. Meanwhile, leaf chloraphyll (a), (b) and total chlorophyll (a and b) contents reached
the highest value after three times spray of Fe+Zn+Mn in non-chelated form followed by the
twice then the sprayed once treatments. The data also revealed that the non-chelated sprayed
surpassed the chelated one regarding the leaf plastid pigments contents. It is also clear that control
treatment and one spray gave the lowest value of leaf chlorophyll content of "Florida Prince and
Desert Red" peach trees in both seasons of the study as well as the mean of both seasons. Generally,
spraying three times a year of Fe+Zn+Mn in the non-chelated form were superior than the other
treatments and the control of both "Florida Prince and Desert Red" peach trees. Meanwhile,
spraying the trees twice or thrice a year was more effective than once a year. These results are
in agreement with the studies by Zarrouk et al. (2005), Nazif ef al. (2006), El-Sheikh et al. (2007),
Bell and Dell (2008), Al-Bamarny ef al. (2010), Abadia ef al. (2011), Asgharzade and Babaeian
{2012), Humair et al. (2012), Bastos de Matos et al. (2013) and Yadav et al. (2013). Results of
their studies found that the leaf chlorophyll concentration at 120 DAFB was positively correlated
with Fe floral concentration and with K, Zn and Na leaf concentrations of peach.

Yield and fruit quality: Data regarding the effect of micronutrients spray on yield and fruit
quality of "Florida Prince and Desert Eed" peach trees during seasons 2010 and 2011 as well as the
mean of both seasons are tabulated in Table 4 and 5. Data in Table 4 shows that most of the foliar
application treatments significantly increased yieldftree compared with the control and one spray
for "Florida Prince and Desert Red" trees during the both seasons of the study (mean of both
seasons). On the other hand, no significant differences were noticed among different treatments
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Table 4: Kffect of foliar application of Fe, “Zn and Mn (in chelated and non-chelated forms) on fruit length, fruit diameter and yield of
Florida Prince and Desert Red peach trees during 2010 and 2011 seasons

Fruit length (cm) Fruit diameter (cm) Fruit yield (kg tree )
Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean
Florida prince
Control 4.48 4.49 4.485 4.54 4.55 4.545 58.40 55.38 56.890
Chelated form One 4.60 4.60 4.600 4.63 4.62 4.625 59.61 59.31 59.460
Two 4.60 4.62 4.610 4.62 4.60 4.610 61.43 60.91 61.170
Three 4.61 4.63 4.620 4.62 4.65 4.635 54.58 58.40 51.490
Non-chelated form One 4.48 4.49 4.485 4.60 4.60 4.600 60.31 58.40 59.355
Two 4.53 4.60 4.565 4.60 4.54 4.570 61.57 60.15 60.860
Three 4.60 4.61 4.605 4.62 4.63 4.625 51.66 61.66 61.660
LS8D at 5% level NS NS NS NS 3.26 3.48
Desert red
Control 4.60 4.60 4.600 4.62 4.62 4.620 57.45 58.40 57.915
Chelated form One 4.61 4.61 4.610 4.65 4.63 4.640 58.18 59.97 59.075
Two 4.62 4.64 4.630 4.65 4.64 4.645 60.14 62.78 61.460
Three 4.63 4.64 4.635 4.66 4.65 4.655 652.38 64.56 63.740
Non-chelated form One 4.57 4.61 4.595 4.62 4.62 4.620 57.17 57.39 57.280
Two 4.60 4.63 4.615 4.64 4.64 4.640 58.29 60.87 59.580
Three 4.61 4.63 4.620 4.65 4.64 4.645 59.93 64.65 60.790
LSD at 5% level NS NS NS NS 4.27 2.46

Table 5: Effect of foliar application of Fe, Zn and Mn (in chelated and non-chelated forms) on fruit weight, fruit size and firmness of

Florida Prince and Desert Red peach trees during 2010 and 2011 seasons

Fruit weight () Fruit size (cm) Fruit firmmess (L inch™?)
Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean
Florida prince
Caontrol 52.69 50.58 51.635 58.63 57.06 57.845 14.52 17.71 16.115
Chelated form One 56.50 55.26 55.880 60.08 61.76 60.920 14.82 18.95 16.885
Two 62.33 61.21 61.770 64.35 65.69 65.020 14.78 19.16 16.970
Three 65.35 62.78 64.065 67.37 66.25 66.810 14.82 19.62 17.220
Nan-chelated form One 55.04 54.70 54.870 58.18 61.66 59.920 14.80 18.56 16.680
Two 56.72 60.30 58.510 60.42 65.13 62.775 14.78 19.04 16.910
Three 59.64 62.78 61.210 63.56 66.14 64.850 14.74 19.18 16.960
LSD at 5% level 2,16 2.80 2.53 242 0.54 0.91
Desert red
Caontrol 47.98 46.63 47.305 49.66 54.14 51.905 18.09 18.95 18.520
Chelated form One 56.45 50.58 53.515 53.92 54.14 54.030 19.39 19.28 19.335
Two 54.14 55.60 54.870 56.05 57.84 56.945 19.73 19.61 19.670
Three 61.76 64.12 62.940 63.11 65.81 64.460 20.08 19.92 20.000
Non-chelated form One 49.54 48.65 49.095 52.69 51.79 52.240 19.17 19.19 19.180
Two 51.68 51.79 51.735 53.92 53.80 53.860 19.28 18.30 19.290
Three 55.38 54.82 55.100 57.62 57.28 57.450 19.54 19.42 19.480
LSD at 5% level 6.30 752 4.57 7.97 0.97 0.56

under study in both seasons regarding the parameters in fruit length and fruit diameter of both
"Florida Prince and Desert Red" peach trees. As regards the effect of foliar sprays of some
micronutrients on fruit weight, fruit size and fruit firmness, data revealed significant differences
regarding number of sprays and the form of the micro-nutrient sprays.
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Datain Table & clearly showed that in both seasons and the mean for both seasons, fruit weight
and fruit size increased with increasing the number of sprays/yvear of "Florida Prince and Desert
Red" peach trees. Meanwhile, the highest value of fruit weight. and fruit size were produced after
three sprays application of chelated form of nutrients used in this study followed by two sprays of
chelated ones as well as three sprays of non-chelated form of nutrients compared with the other
used treatments and the control. On the other hand, the significant differences among different
treatments were nil when fruit firmness was considered of "Florida Prince" peach tree regarding
the mean of both seasons. There were no significant differences between the number of applications
in each year. Finally all the tested treatments produced a considerable increase in yield, fruit
weight, fruit size and fruit firmness parameters. Generally, the application of the chelated form
were superior than the non-chelated form and contrel. These results are congruent with those
reported by Awad and Atawia (1995), Gobara (1998), Awad ef al  (2000),
Nazif et «l. (2008), Kl-Sheikh et al. (2007), Bell and Dell (2008), Ahmad ef al. (2010),
Humair et @l (2012) and Bastos de Matos et al. (2013) who found that studied parameters of yield
and fruit quality of different crop were enhanced and improved by spraying the trees with “n, Mn
and Fe. Meanwhile Zarrouk et af. (2005 Thomidis et al. (2006), El-Sheikh et al. (2007),
Ahmad et al. (2010), Humair et al. {2012), Asgharzade and Babaeian (2012), Bastos de
Matos ef al. (2013), Davarpanah ef al. (2013) and Yadav et @l. (2013). Found that foliar application
of 26% zinc sulfate solution on the 2b6th of February and 2% zine chelate solution on the 20th of
May increased fruit yield of peach trees.

The increase in size of fruit as a result of foliar application of micronutrients the present
investigation might have been due to the 1mproved internal physiology of the developing fruit in
terms of better supply of water, nutrients and other compounds vital for their proper growth and
development (Dutta and Banik, 2007).

The increase in fruit weight and volume might be due to increase in cell size and intercellular
space (Baker and Davis, 1951). Zinc has been 1dentified as component of almost 60 enzymes and
it has a role in synthesis of growth promoter hormene (auxin) which is directly asscciated with
improvement of fresh weight of fruits (Shivanandam et al., 2007). A favorable effect of foliar
application of boron might be due to its role in cell division, cell elongation, sugar metabolism and
accumulation of carbohydrates (Sourour, 2000). Rana and Sharma (1979) obtained increased berry
volume with the application of 0.5% ferrous sulphate in grape. It might be increased chlorophyll
content in leaf which is associated with high production of photosythate in plant.

The continuous application of micronutrients (“n and B) in two yearsfseason increased the
nutrient status of foliage and reduced the deficiency symptoms to greater extent as indicated in
Table 5. This enhanced vegetative attributes of citrus plants that resulted in maximum fruit
preduction. Parker (1936) in his study obtained a significant increase in fruit yield of citrus trees
when treated with “Zn compound as foliar spray. The foliar application of 7Zn and B helps in the use
of nutrients and regulate other nutrients. This aids in the preduction of sugars and carbohydrates
which are essential for seed and fruit development. Zn is a part of enzymes system which regulates
the plant growth. Thus the foliar spray of Zn and B ultimately decreased the % dieback, %chloroesis
and %rosette plant-1. The application of micronutrients including “n, Fe, Cu and Mn at different,
concentration curved little leaf (rosette), interveinal chlorosis and twigs dieback (Alam, 1989). The
chlorosis preblem in mandarin was corrected and recovered more rapidly in plants which were
sprayed at monthly intervals with zinc (Dikshit, 1961). The foliar application of zinc sulphate
reduced the chloresis, raised the zine contents of the leaves but lower the nitrogen, phosphorus and
potassium contents (Kanwar and Dhingra, 1963).
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Table 6: Hffect of foliar application of Fe, Zn and Mn (in chelated and non-chelated forms) on TSS, acidity and TSS/acid ratio of
Florida Prince and Desert Red peach trees during 2010 and 2011 seasons

TSS (%) Acidity (%) TSS/Acid ratio

Nutrients No. of sprays 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean

Florida prince

Control 13.34 13.45 13.395 0.62 0.58 0.600 21.51 23.19 22.350

Chelated form One 13.79 14.12 13.955 0.64 0.63 0.635 21.54 22.41 21.975
Two 14.24 14.34 14.290 0.66 0.67 0.665 21.58 21.40 21.490
Three 14.50 14.90 14.700 0.67 0.71 0.690 21.64 20.98 20.860

Non-chelated form One 13.56 13.68 13.620 0.61 0.61 0.610 22.23 22,43 22.330
Two 14.18 13.90 14.040 0.64 0.68 0.660 22.00 22.06 22.030
Three 14.57 1.24 14.405 0.76 0.66 0.610 19.17 21.58 20.375

LSD at 5% level 0.31 0.96 0.02 0.06 0.16 0.50

Desert red

Control 13.12 13.32 13.22 0.67 0.66 0.665 19.58 20.18 19.880

Chelated form One 13.45 13.47 13.450 0.71 0.70 0.705 18.94 19.24 19.090
Two 14.02 13.90 13.960 0.73 0.71 0.720 19.21 19.57 19.390
Three 13.68 14.46 14.070 0.74 0.70 0.740 18.48 19.54 19.080

Non-chelated form One 13.45 13.34 13.395 0.68 0.66 0.670 19.78 20.21 19.995
Two 13.68 13.56 13.62 0.72 0.71 0.715 19.00 19.10 19.050
Three 13.79 13.67 13.730 0.71 0.71 0.710 19.42 19.25 19.335

LSD at 5% level 0.46 0.62 0.02 0.03 0.24 0.32

Chemical properties: It is clear from Table 6 that both chelates and non-chelated forms of
micronutrients spray compounds resulted in a higher percentages of total soluble solids as compared
with control of "Florida Prince and Desert Red" peach trees during 2010 and 2011 seasons and the
mean of both seasons. However, two and three spraysfyear increased significantly TSS of
"Florida Prince and Desert Red" peach trees compared to one spray/year and control. On the other
hand, the differences between the numbers of sprays were not significant.

Results represented in Table 6 show that spraying peach trees with a combinations Fe+Zn+Mn
in the non-chelated form at three times a year gave the highest value of total acidity of
"Florida Prince" peach trees, followed by the combinations of Fe+Zn+Mn in the chelated form
regarding the mean of the two seascons. On the other hand, no significant differences were recorded
regarding the effect of number of sprays on total acidity of "Desert Red" peach fruits as for the
mean of the two seasons.

TS5/acid ratio was significantly affected by treatments since combinations of Fe+Zn+Mn in the
non-chelated form in three times a vear recorded the highest value in "Florida Prince" and
"Desert Red" peach trees. It 1s clear also that, all studied treatments gave the lowest TSS/acid ratios
compared with the control in "Florida Prince” and "Desert Red” peach fruits regarding the mean of
the two seasons.

Finally, from the above mentioned results, it could be concluded that, two or three sprays yearly
were more effective in increasing TSS, acidity percentage and TSS/ acid ratio. These results are in
agreement with those obtained by Osman (1999), Shabeen(1995), Hassan (2000), El-Sheikh ef al.
(2007, Celik and Katkat (2007, Nazif et af. (2006), Bell and Dell {2008), Ahmad et al.
(2010), Abadia ef @l (2011), Humair et al. (2012), Asgharzade and Babaeian (2012), Bastos de
Matos et al. (2013), Davarpanah et al. (2013) and Yadav et al. (2013). On different fruit crops
reported that TSS, acdity percentage and TSS/acid ratio were improved by spraying of
micronutrients.
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CONCLUSION

It was concluded that all studied treatments produced a considerable increase in vield, fruit
weight, fruit size and fruit firmness of both Florida Prince and Desert Red peach fruits. Moreover,
such studied treatments improved most of fruit quality parameters. Generally the combination of
Fe, Zn and Mn in chelated form was the superior than the non-chelated one and the control of both
Florida Prince and Desert Red peach fruits. It is also clear that, spraying the trees twice or thrice
a year was more effective than once a year in improving different studied parameters on this
investigation.
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