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ABSTRACT
This study was carried out during two successive seasons 2014 and 2015 at a private orchard at El-Nobaria region,
El-Bohaira Governorate, Egypt, to determine the effect of nitrogen at three rates i.e., 500, 600 and 700 gm /tree/year,
irrigation at four levels i.e., 9.41, 11.55, 13.41 and 15.42 m3/tree/year and their combinations on growth, yield and fruit
quality of eight years old "Florida prince" peach trees budded on Nemaguard rootstock. Results show that nitrogen
fertilization rate and irrigation level significantly enhanced vegetative growth in terms of shoot length, leaves number per
shoot, leaf area and specific leaf weight. Moreover, yield as kg/tree, chlorophyll and leaf NPK were positively affected by
nitrogen rate, irrigation level and their combinations. Also, weight, volume, length, and diameter of the fruits were
significantly increased by increasing nitrogen rates from 500 to 700 gm/tree/year and irrigation levels from 9.41 to 15.42
m3/ tree / year, whereas fruit firmness, TSS, acidity and anthocyanins were significantly increased with nitrogen and
decreased with irrigation. Meanwhile, TSS/ acid ratio was not affected by treatments. It might be recommend using 13.41
m3/tree/year, with the addition of fertilizer nitrogen rate of 600 g/tree/year, this treatment had a positive impact on the
trees and provided 13% of irrigation water without adversely affecting on vegetative growth, yield and fruit quality.
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INTRODUCTION
Florida prince Peach (Prunus persica L.) is a
promising cultivar under the Egyptian conditions. It
requires least chill hours, and the fruit ripens in midApril, so its early appearance in the markets brings
the highest prices. This cultivar increased rapidly
and cultivation spreads in many areas in Egypt
especially in the newly reclaimed lands. The major
problem of the new lands in Egypt is low fertility
and limited available water. So, fertilization and
irrigation practices have aimed to supply enough
nutrients and water to ensure economical yield with
a good quality in peach production in such soil type.
Several studies were carried out for finding the best
irrigation and nitrogen management that are
responsible for improving fruiting of peaches at
different area in the world (Abrisqueta et al., 2010
in Spain; Sotiropoulos et al., 2010 in Greece; Alaoui
et al., 2013 in Morocco; Ali et al., 2014 in Pakistan
and El-Shewy and Abdel-Khalek 2014 in Egypt). In
this respect, Girona et al., (2003) stated that, shoot
elongation and trunk cross sectional area were
varied in accordance with amount irrigation water.
Hernandez et al., (1994) and Bybordi (2013)
mentioned that, using drip irrigation was responsible
for enhancing percentage of N, P and K in apricot
and peach leaves. Mercier et al., (2009) and Stino et
al., (2010) on peaches, stated that, irrigation and
nitrogen had announced effect on the yield and fruit
quality. The objectives of this study were to: 1)
Compare the effects of different irrigation levels and

nitrogen on growth, yield and fruit quality of Florida
prince peach trees, and 2) Determine the optimum
irrigation-nitrogen practices for Florida prince peach
trees under El-Nobaria region, El-Bohaira
governorate conditions.

MATERIALS AND METHODES
The present study was carried out during two
successive seasons, 2014 and 2015 on 8 years old
"Florida prince" peach (Prunus persica, L.) trees
budded on Nemaguard rootstock. Trees were
planted at 5 x 5 meters apart on sandy soil under
drip irrigation system with two lateral lines per row
and two 4 L/hr emitters per tree at a private orchard
at El-Nobaria region, El-Bohaira Governorate,
Egypt. The soil texture was sandy (10.40% clay,
18.45% silt and 71.15% sand), 1.58% total
carbonate content, 2.20 ds m-1 an electrical
conductivity and a pH of 7.62. Seventy two
uniform in vigour trees were selected and subjected
to the usual management and cultural practices.
Treatments were arranged in field according to split
plot experimental design, replicated three times with
two trees. The nitrogen rates were randomized in the
main plots and irrigation levels in the sub – plots.
Treatments consisted of three nitrogen rates i.e. 500,
600 and 700 gm./tree/year, equivalent 1.5, 1.8 and 2
kg ammonium nitrate (33.5 %) and four irrigation
levels i.e. 9.41, 11.55, 13.41 and 15.42 m3/tree/year,
making a total of 12 treatments. All agricultural
practices were carried out according to the crop and
the area except the studied treatments which
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abovementioned. 700gm./tree/year it traditional N
fertilization practice by local farmers in the studied
area, giving through the vegetative growth period.
The amount of ammonium nitrate was divided
equally to be added in 2 or 3 doses weekly with
irrigation water, from swollen bud to after complete
fruit set in late March. The daily amount of
irrigation water as liters per tree for each level in
both seasons are shown in Table (1).
The following data were recorded in this study:
1. Vegetative growth:
On each tree three spring shoots were selected.
In April shoot length (cm) was measured and leaf
number/Shoot was counted. Twenty mature leaves
were sampled from non fruiting shoot in July to
determine leaf area (cm2) by using a leaf area meter
Model Li 3100 area- meter. Leaf dry weight was
recorded after drying at 70 ºC for 4 days; specific
leaf weight was calculated as mg/cm2.
2. Leaf NPK content:
Dried leaves were sampled and digested with
H2SO4 and H2O2 according to Evenhuis and
DeWaard (1980). In the digested solution samples
N, P and K content was determined as follows:
nitrogen was determined by micro-kjeldahl methods
described by Pregl (1945), phosphorus was
determined calorimetrically according to Murphy
and Reily (1962) and potassium was measured
according to Jackson (1973) by flame photometer.
3. Leaf chlorophyll content as µmole/cm2:
Fresh leaf sample was taken from each
replicate in May to determine chlorophyll a, b and
its total by using N, N dimethyl formamide
according to Moran and Porath (1980).
4. Yield as kg/tree:
The average yield per tree in kg for each
treatment was determined at the harvesting time – at
maturity stage.
5. Fruit quality:
To determine fruit quality, 20 fruits were taken
at random from each tree at harvest time of both
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seasons and prepared for determination of physical
and chemical fruit characteristics.
5.1. Physical characters:
Fruit weight (g), fruit volume (cm3), fruit
dimension (fruit height and diameter in, mm), and
fruit firmness (I b/inch2) which was measured by
fruit pressure tester on the two opposite sides of the
fruit.
5.2. Chemical characters:
Total soluble solids was determined by handly
refractometer, total acidity was determined as malic
acid according to (A.O.A.C., 1995), and TSS/acid
ratio was calculated. Total anthocyanin in fruit flesh
as mg/100g fresh fruit was determined by
spectrophotometer as described by Hsia et al
(1965).
Data were s analyzed using the statistical program
according to Snedecor and Cochran (1967), and
L.S.D. test at 5% level was used to compare the
means values.

RESULTS AND DISCUSSION
1. Vegetative growth:
Data in Table 2 show the effect of nitrogen
rates, irrigation levels and their interaction on shoot
length, leaves number per shoot, leaf area and
specific leaf weight of Florida prince peach trees.
As for the effect of nitrogen rates, it is clear that
shoot length, leaves number per shoot, leaf area and
specific leaf weight were significantly increased by
increasing rates of nitrogen fertigation from 500 to
700 gm/tree/year in both seasons. Similar results
were obtained by Lobit et al., (2001) and Shah et
al., (2014) on peach cv. Aligrain. In this respect,
Kandil et al., (2010) concluded that raising nitrogen
rates from 500 to 1000 g/tree have high positive
effect and significantly improved shoot length and
leaf area of Mit Ghamr peach tree. Also,
Mirabdulbaghi and Pishbeen (2012) found that
application of 600 kg sulfate ammonium ha-1
stimulated shoot length, shoot diameter and leaf
surface of peach cv. Dixered.

Table 1: The daily amount of irrigation water as liters per tree for each level in both seasons.
Months
Irrigation levels (liter/tree/day)
January
14
17
21
25
February
15
18
23
28
March
17
21
25
33
April
31
30
34
42
May
43
54
60
65
June
47
59
66
72
July
47
59
66
72
August
43
53
59
65
September
36
45
53
59
October
10
13
18
25
November
6
10
15
20
Total (m3/tree/year)
9.41
11.55
13.41
15.42
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Table 2: Effect of irrigation and nitrogen rates on vegetative growth of Florida prince peach trees.
Treatments
Shoot length
Leaves number
Leaf area
Specific leaf
(cm)
per shoot
(cm2)
weight (mg/cm2)
Nitrogen
Irrigation
gm/tree/year
water
2014 2015
2014
2015
2014
2015
2014
2015
m3/tree/year
500
9.41
36.36 42.76
24.90
26.36
31.73
33.36
5.53
5.50
11.55
38.90 44.50
26.30
29.50
34.10
34.30
5.86
5.80
13.41
40.80 47.50
29.80
31.10
35.93
35.93
5.93
8.83
15.42
45.40 46.96
31.86
32.20
34.86
35.80
6.00
6.13
600
9.41
42.36 44.83
28.13
32.16
33.10
33.03
6.06
6.20
11.55
42.93 45.86
30.96
33.03
34.76
34.26
6.13
6.26
13.41
44.90 46.98
33.45
32.96
36.53
36.80
6.20
6.40
15.42
45.70 47.03
33.86
33.06
36.00
36.50
6.30
6.43
9.41
44.30 46.10
29.36
32.00
34.93
35.53
6.23
6.23
700
11.55
44.40 47.90
31.86
32.93
35.03
35.83
6.30
6.33
13.41
45.00 47.63
33.48
33.40
36.76
36.30
6.31
6.46
15.42
45.70 47.86
33.90
33.03
36.80
36.66
6.33
6.45
Average nitrogen
500
40.61 45.43
28.21
29.79
34.15
34.85
5.83
5.81
600
43.97 46.17
31.60
32.80
35.10
35.14
6.17
6.32
700
44.85 47.37
32.15
32.84
35.88
36.08
6.30
6.37
Average irrigation
9.41
41.00 44.56
27.46
30.17
33.25
33.97
5.94
5.97
11.55
42.07 46.08
29.71
31.82
34.63
34.80
6.10
6.13
13.41
43.56 47.37
32.24
32.48
36.40
36.34
6.15
6.23
15.42
45.61 47.28
33.20
32.76
35.88
36.32
6.21
6.23
L.S.D. at 5%
Nitrogen
0.79
0.69
0.41
0.34
0.25
0.27
0.13
0.16
Irrigation
0.49
0.59
0.34
0.26
0.40
0.31
0.10
0.22
Interaction
0.85
0.89
0.63
0.45
0.83
0.57
ns
ns
*ns: not significant

With regard to the effect of irrigation only , it
was evident that shoot length, leaves number per
shoot, leaf area and specific leaf weight of Florida
prince peach trees were significantly affected by
irrigation levels as shown in Table 2.
In other words, all growth parameters were
significantly increased by increasing irrigation level
from 9.41 to 15.42 m3 water/tree/year in both
seasons. In this respect, Ibrahim and Abd El-Samad
(2009) reported that increasing water irrigation
from 30 to 70% of available soil water significantly
increased vegetative growth parameters of
pomegranate trees.
Also, a significant effect interaction between
nitrogen rates and irrigation levels on growth
parameters was obtained. The highest values
occurred with the treatment (700 gm N/tree/year ×
15.42 m3 water/tree/year) followed by trees
receiving (700 gm N/tree/year × 13.41 m3
water/tree/year), (600 gm N/tree/year × 15.42 m3
water/tree/year) and (600 gm N/tree/year × 13.41
m3 water/tree/year) respectively. The results are in
agreement with those of Rufat et al., (2013) who
showed that irrigation and N fertilization

significantly enhanced the most vegetative growth
of peaches.
Generally, the data in Table (2) indicated that,
vegetative growth parameters were gradually
increased with increasing nitrogen rates from 500 to
700 gm N/tree/year and irrigation levels from 9.41
to 15.42 m3 water/tree/year in both seasons.
Moreover, four combinations between nitrogen rates
and irrigation levels gave the best vegetative growth
without significant difference among them; (700gm
N/tree/year × 15.42 m3 water/tree/year), (700gm
N/tree/year × 13.41 m3 water/tree/year), (600gm
N/tree/year × 15.42 m3 water/tree/year) and (600gm
N/tree/year × 13.41 m3 water/tree/year) respectively.
2. Leaf NPK content:
The results in Table 3 revealed that, increasing
nitrogen rate from 500 to 700 gm N/tree/year
significantly enhanced percentages of N, P and K in
leaves of Florida prince peach trees in both seasons.
These results are similar with those reported by
Mirabdulbaghi and Pishbeen (2012) and Bybordi
(2013) on peach and apricot trees. Increasing
nitrogen applied encourages uptake of other
nutrients such as P and K and hence N.

131

Vol. 61, No. 2, pp. 129-138, 2016

Alex. J. Agric. Sci.

Table 3: Effect of irrigation and nitrogen rates on leaf NPK content of Florida prince peach trees
Treatments
N%
P%
K%
Nitrogen
Irrigation
gm/tree/year water
2014
2015
2014
2015
2014
2015
m3/tree/year
500
9.41
2.276
2.320
0.180
0.200
1.200
1.280
11.55
2.333
2.413
0.193
0.236
1.250
1.286
13.41
2.400
2.498
0.200
0.236
1.333
1.330
15.42
2.413
2.493
0.230
0.240
1.350
1.350
600
9.41
2.306
2.383
0.200
0.220
1.266
1.296
11.55
2.406
2.440
0.210
0.236
1.276
1.316
13.41
2.440
2.498
0.246
0.255
1.353
1.353
15.42
2.447
2.506
0.253
0.260
1.366
1.361
9.41
2.363
2.456
0.233
0.240
1.283
1.310
700
11.55
2.460
2.500
0.253
0.240
1.293
1.323
13.41
2.443
2.533
0.260
0.256
1.353
1.356
15.42
2.465
2.536
0.263
0.261
1.366
1.364
Average nitrogen
500
2.355
2.422
0.200
0.228
1.283
1.311
600
2.399
2.456
0.227
0.242
1.315
1.331
700
2.432
2.506
0.252
0.249
1.324
1.338
Average irrigation
9.41
2.315
2.386
0.204
0.220
1.250
1.295
11.55
2.400
2.451
0.218
0.237
1.273
1.308
13.41
2.427
2.509
0.235
0.249
1.346
1.346
15.42
2.441
2.511
0.248
0.253
1.361
1.358
New L.S.D. at 5%
Nitrogen
0.007
0.016
0.014
0.005
0.011
0.006
Irrigation
0.016
0.018
0.008
0.006
0.039
0.007
Interaction
0.035
0.044
0.019
0.012
0.025
0.015
In this respect, Kandil et al., (2010) concluded
and El-Kosary et al., (2013) reported that, leaf N, P
that raising nitrogen levels from 500 to 1000
and K content were significantly increased as a
g/tree/year causes high level of leaf N, P and K
result of supplemental irrigation with 20 mm and
percentages of Mit Ghamr peach trees.
fertilization with 50 kg/tree organic and inorganic N
As for the effect of irrigation levels, it is clear
fertilizer. Also, the results are in harmony with those
from Table 3 that an increases in the leaf- N, P and
reported by many investigator at different fruit crops
K contents with increasing water quantities applied
(Zayan et al., 2002 on grapevine, Melgar et al., 2010
via drip irrigation from 9.41 to 15.42 m3
on citrus and Mehanna et al., 2012 on olive).
water/tree/year. Similar results were obtained by
3- Leaf chlorophyll content:
Abd El-Samad et al., (2006) on pear trees and
Regarding the effect of N fertilization only,
Khattab et al., (2011c) indicated that leaf N, P and K
data in Table 4 clearly showed that, chlorophyll a, b
content significantly increased with increasing
and total content was significantly increased with
irrigation level from 7 to 13 m3 water/tree/year in
increasing nitrogen rates in both seasons. Florida
pomegranate trees. This result might be due to
prince peach trees fertilized with 700 and 600 gm
increasing availability of these nutrients under the
N/tree/year recorded the highest values of
highest level of irrigation water applied which
chlorophyll a, b and total content. While the 500 gm
would enhance uptake rate by trees.
N/tree/year recorded the least values of chlorophyll
The interaction between the two factors
in both seasons. These results agreed with those
revealed that, treatment of (700 gm N/tree/year ×
published by Almaliotis et al., who stated that,
15.42 m3 water/tree/year) gave the highest values of
nitrogen content of upper and basal leaves increased
N, P and K followed by (700 gm N/tree/year ×
by increasing N level of nutrient solution and were
13.41 m3 water/tree/year), (600 gm N/tree/year ×
correlated significantly with most of the growth
15.42 m3 water/tree/year) and (600 gm N/tree/year ×
parameters as well as with total chlorophyll content
13.41 m3 water/tree/year), respectively, Whereas,
on three peach cultivars. N is the base for protein
the lowest values belonged to (500 gm N/tree/year ×
synthesis and is integral component of chlorophyll
9.41 m3 water/tree/year, (Table 3). The results are in
(Marschner, 1995). Thus, N deficiency results in
agreement with those of Hernandez et al., (1994)
pale green leaves, reduces leaf growth and leaves

132

Alex. J. Agric. Sci.

tends to abscise as the season progresses. Under low
N conditions, anthocyanin production is favoured,
and appears a reddish tinge that develops on the
petioles, stems and leaf blades. These symptoms can
be pronounced in peach (Ogawa et al., 1995 and
Strand, 1999).
In according to irrigation treatments, data in
Table 4 showed that, applying different irrigation
levels to Florida prince peach trees significantly
increased chlorophyll a, b and its total in both
seasons. The positive effect of irrigation water was
pronounced at irrigation level of 15.42 m3
water/tree/year followed by 13.41, 11.55 and 9.41
m3 water/tree/year, respectively. These results are
similar to those of pervious studies (Mikhael and
Mady 2007, Khattab et al., 2011c and Bybordi,
2013). However, El-Sayed and El-Hagarey (2014)
concluded that increment in irrigation rate was
concurrent with chlorophyll content of Florida
prince peach trees.
Concerning the interaction between nitrogen
rates and irrigation levels, it is clear that the
interaction effect on leaf chlorophyll a, b and total
content was not significant in both seasons, except
chlorophyll b and total chlorophyll in the second
season only (Table 4). However, the highest values
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of chlorophyll a, b and total chlorophyll were found
on trees treated with (700 gm N/tree/year × 15.42
m3 water/tree/year) followed by (700 gm N/tree/year
× 13.41 m3 water/tree/year), (600 gm N/tree/year ×
15.42 m3 water/tree/year) and (600 gm N/tree/year ×
13.41 m3 water/tree/year), respectively, while the
least values belonged to the lowest rates of nitrogen
and irrigation level (500 gm N/tree/year × 9.41 m3
water/tree/year).
4. Tree yield:
It is clear from Table (4) that, yield as kg/tree of
Florida prince peach trees was significantly
increased with increasing nitrogen rates up to 700
gm/tree/year in both seasons. Trees fertilized with
700 and 600 gm N/tree/year recorded the highest of
yield while the 500 gm N/tree/year recorded the
least value of yield in both seasons. Similar results
were obtained by Chatzitheodorou et al., (2004) on
peach cultivars Spring Time and Red Haven, and by
Shah et al., (2014) working on peach cv. Aligrain.
In this respect, Kandil et al., (2010) showed that
increasing nitrogen level from 500 to 1000
g/tree/year resulted in an increase of "Mit Ghamr"
peach trees yield. Moreover, Wrona (2004)
concluded that apple tree received 100 kg N ha-1
produced high yield with good fruit quality.

Table 4: Effect of irrigation and nitrogen rates on leaf chlorophyll content of Florida prince peach trees.
Chlorophyll µmole/cm2 fresh leaves
Yield (kg/tree)
Treatments
a
b
total
Nitrogen
Irrigation water
2014
2015
2014
2015
2014
2015
2014
2015
gm/tree/year m3/tree/year
500
9.41
59.76 60.10 24.93 26.36 84.76 86.46 47.96
51.70
11.55
60.63 60.46 25.80 26.80 86.43 87.26 49.93
53.00
13.41
61.13 61.30 26.30 27.46 87.43 88.76 50.73
54.70
15.42
61.60 61.80 26.76 27.80 88.36 89.60 52.43
55.63
600
9.41
62.03 61.73 26.70 27.86 88.73 89.60 49.83
53.50
11.55
62.30 62.06 27.40 28.00 89.70 90.06 50.90
54.26
13.41
62.53 62.86 28.36 29.61 90.90 92.47 53.46
57.23
15.42
62.90 63.50 28.80 29.73 91.70 93.23 53.43
57.63
9.41
62.60 62.60 28.26 28.66 90.86 91.26 52.40
55.66
700
11.55
63.33 62.66 28.60 29.76 91.93 92.42 52.26
56.66
13.41
63.53 63.26 29.50 29.75 93.03 93.01 53.86
57.66
15.42
63.83 63.90 29.66 29.83 93.50 93.73 53.93
57.43
Average nitrogen
500
60.78 60.91 25.95 27.10 86.75 88.02 50.26
53.75
600
62.44 62.53 27.81 28.80 90.25 91.33 51.90
55.65
700
63.32 63.10 29.00 29.50 92.33 92.60 53.11
56.85
Average irrigation
9.41
61.46 61.47 26.63 27.63 88.12 89.11 50.06
53.62
11.55
62.08 61.73 27.26 28.21 89.35 89.94 50.13
54.64
13.41
62.40 62.47 28.05 28.94 90.45 91.41 52.68
56.53
15.42
62.77 63.06 28.41 29.12 91.18 92.18 53.26
56.90
New L,S.D. at 5%
Nitrogen
0.67
0.94
0.47
0.24
1.07
0.52
0.42
0.72
Irrigation
0.34
0.41
0.40
0.13
0.51
0.38
0.60
0.58
Interaction
ns
ns
ns
0.25
ns
0.79
1.34
1.29
*ns: not significant
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As for the effect of irrigation levels, trees
received (700 gm N/ tree/year × 13.41 m3
3
irrigated with 15.42 and 13.41 m water/tree/year
water/tree/year), (600 gm N/tree/year × 15.42 m3
gave the highest yield without significant difference
water/ tree/year) and (600 gm N/tree/year × 13.41
between them in both seasons. On the contrary, the
m3 water/tree/year), respectively. While the least
11.55 and 9.41 m3 water/tree/year gave the least
yield belonged to the lowest rates of nitrogen and
yield in both seasons. On other words, yield as
irrigation levels (500 gm N/tree/year × 9.41 m3
kg/tree was gradually increased with increasing
water/tree/year). The results are in agreement with
water applied from 9.41 to 15.42 m3 water/tree/year.
those of Rufat et al., (2011) who showed that the
These results were supported by those of Girona et
highest yield was achieved with highest rates of
al., (2003), Mercier et al., (2009) and Abrisqueta et
irrigation and fertilization.
al., (2010) on different peaches cultivars. Also,
5. Fruit quality:
Khattab et al., (2011a) reported that increasing
5.1. Physical characters:
irrigation levels from 7 to 13 m3/tree/year increased
Data presented in Table (5) show the effect of
the average yield of pomegranate trees from 18.94
nitrogen rates, irrigation levels and their interaction
to 42.45 kg/tree. Also, similar results coincided with
on physical fruit characters of Florida prince peach
those reported by Moursi and Soliman (2015) on
trees. As for the effect of nitrogen rates only, it is
Early Grand peach trees.
clear that length, diameter, weight, volume and
Regarding the interaction effect between the
firmness of the fruits were significantly increased by
two studied factors, the obtained data showed that,
increasing nitrogen rates from 500 to 700 gm
yield as kg/tree tended to increase by increasing
N/tree/year in both seasons. Similar results were
amounts of applied water and nitrogen fertilizer
obtained by Chatzitheodorou et al., (2004). Also, the
(Table, 4). Moreover, the highest yield was
obtained results were in line with those reported by
observed with applying (700 gm N/ tree/ year ×
Kandil et al., (2010) who found that fruit length,
3
15.42 m water/tree/year) followed by those
Table 5: Effect of irrigation and nitrogen rates on physical fruit characters of Florida prince peach
trees.
Length
Diameter
Weight
Volume (cm3)
Firmness
Treatments
(cm)
(cm)
(g)
(lb/inch2)
Nitrogen Irrigation water
gm/tree/year m3/tree/year
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
500
9.41
4.15 4.82 4.47 5.10 50.63 58.96 47.00 49.10 11.41 12.98
11.55
4.23 5.12 4.56 5.13 56.86 60.73 50.96 59.33 9.38 13.58
13.41
4.27 5.22 4.61 5.21 61.33 61.33 54.56 60.20 8.92 13.32
15.42
4.30 5.32 4.64 5.23 62.56 63.70 57.13 60.36 8.45 11.95
600
9.41
4.20 5.15 4.54 5.18 59.80 60.30 51.90 52.63 12.57 13.06
11.55
4.28 5.17 4.62 5.20 61.70 62.70 55.53 61.23 11.86 13.22
13.41
4.38 5.51 4.70 5.27 63.56 63.60 57.70 62.50 10.21 13.03
15.42
4.41 5.55 4.71 5.27 64.20 64.38 59.62 63.23 9.95 12.20
9.41
4.23 5.21 4.66 5.24 60.50 60.73 54.56 55.56 13.55 12.97
700
11.55
4.32 5.22 4.69 5.25 62.33 63.50 57.43 62.60 12.10 12.61
13.41
4.41 5.50 4.73 5.30 64.26 64.40 57.80 63.63 11.82 13.04
15.42
4.44 5.57 4.73 5.30 64.39 64.33 59.26 63.70 10.73 11.56
Average nitrogen
500
4.23 5.12 4.57 5.17 57.84 61.18 52.41 57.24 9.54 12.96
600
4.31 5.34 4.64 5.23 62.31 62.74 56.18 59.89 11.15 12.87
700
4.35 5.37 4.70 5.27 62.87 63.24 57.26 61.37 12.05 12.54
Average irrigation
9.41
4.19 5.06 4.55 5.17 56.97 59.99 51.15 52.43 12.51 13.00
11.55
4.27 5.17 4.63 5.19 60.29 62.31 54.64 61.05 11.11 13.14
13.41
4.35 5.41 4.68 5.26 63.05 63.11 56.68 62.11 10.32 13.13
15.42
4.38 5.48 4.69 5.26 63.71 64.13 58.67 62.43 9.71 11.90
New L,S.D. at 5%
Nitrogen
0.07 0.08 0.05 0.05 0.34 0.36 1.06 0.23
0.08
0.12
Irrigation
0.06 0.07 0.04 0.04 0.50 0.37 0.90 0.57
0.05
0.09
Interaction
0.07 0.08 0.06 0.07 0.87 0.83 1.98 1.26
0.10
0.15
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In addition, a significant interaction effect
diameter, weight and volume were positively
between the irrigation and nitrogen fertilization rate
affected in response to application of nitrogen
was obtained. The combination treatments of (700
fertilizers. In this respect, Abd El-Razek and Saleh
gm N/tree/year × 15.42 m3 water/tree/year), (700 gm
(2012) indicated that foliar and/or soil application of
N/tree/year × 13.41 m3 water/tree/year), (600 gm
amino acids had a positive effect on fruit length,
N/tree/year × 15.42 m3 water/tree/year) and (600 gm
width, weight, volume and firmness of Florida
N/tree/year × 13.41 m3 water/tree/year) gave the
prince peach trees. While, Wrona (2004) concluded
highest values of fruit length, diameter, weight and
that fruit firmness was not affected by nitrogen
volume without significant difference among them
fertilization.
in both seasons, while these resulted in decreasing
Concerning the effect of irrigation levels, data
fruit firmness in both seasons. However, the least
presented in Table 5 revealed that fruit length,
values of fruit firmness were obtained by applying
diameter, weight and volume tended to increase by
500 gm N/tree/year × 9.41 m3 water/tree/year. The
increasing the amount of applied water, while fruit
results are in agreement with those of El-Kosary et
firmness was decreased by increasing irrigation
al., (2013) and Rufat et al., (2010) on peaches.
water in both seasons. The 15.42 and 13.41 m3
5.2. Chemical characters:
water/tree/year gave the highest values of fruit
It is clear from the data in Table (6) that,
length, diameter, weight and volume without
increasing nitrogen rates caused significant increase
significant difference between them in both seasons.
in the percentages of SSC, acidity and anthocyanin
However, applying 15.42 m3 resulted in the lowest
content in both seasons. SSC/acid ratio significantly
values of fruit firmness in both seasons. Similar
decreased by nitrogen treatments. These results are
results were reported by El-Sayed and El-Hagarey
in line with those obtained by Wrona (2004) and
(2014) and Moursi and Soliman (2015) who
Youssef et al., (1985). In this respect, Kandil et al.,
concluded that, increasing irrigation rate improved
(2010) noted that application of N fertilizers at 500,
physical fruit quality in terms of fruit length, width,
750 and 1000 g/tree/year increasing total soluble
weight and volume of Florida prince and Early
solids and reducing total acidity Mit-Ghamr peach
Grand peaches. Also, Ali (2006) found that fruit size
fruits.
was decreased by decreasing irrigation water.
Table 6: Effect of irrigation and nitrogen rates on chemical fruit characters of Florida prince peach
trees.
Treatments
TSS
Acidity
TSS/acid
Total anthocyanin
%
%
Ratio
mg/100g fresh fruit
Nitrogen
Irrigation water
gm/tree/year m3/tree/year
2014
2015
2014
2015
2014
2015
2014
2015
9.41
12.1
12.2
0.95
0.94
12.8
13.0
4.65
4.78
500
11.55
11.9
11.8
0.86
0.87
13.8
13.6
4.38
4.60
13.41
11.2
11.3
0.83
0.85
13.5
13.3
3.74
3.72
15.42
10.3
10.2
0.82
0.86
12.7
11.9
3.20
3.25
9.41
12.3
12.5
0.97
0.96
12.7
13.1
4.78
4.86
600
11.55
11.8
11.9
0.87
0.90
13.5
13.2
4.47
4.63
13.41
11.3
11.4
0.85
0.88
13.4
13.0
3.83
3.81
15.42
10.6
10.2
0.82
0.84
12.9
12.2
3.25
3.30
9.41
12.5
12.6
0.99
0.97
12.6
13.0
4.84
4.94
700
11.55
11.8
11.9
0.93
0.94
12.8
12.6
4.56
4.62
13.41
11.4
11.5
0.86
0.88
13.3
13.0
3.84
3.88
15.42
10.7
10.1
0.85
0.88
12.6
11.6
3.34
3.34
Average nitrogen
500
11.4
11.4
0.68
0.88
13.2
13.0
3.99
4.09
600
11.5
11.5
0.88
0.89
13.1
12.9
4.08
4.15
700
11.6
11.5
0.91
0.92
12.8
12.5
4.15
4.19
Average irrigation
9.41
13.3
12.4
0.97
0.96
12.7
13.0
4.75
4.86
11.55
11.8
11.8
0.89
0.90
13.4
13.1
4.47
4.62
13.41
11.3
11.4
0.85
0.87
13.4
13.1
3.80
3.80
15.42
10.5
10.2
0.83
0.86
12.7
11.9
3.26
3.29
New L,S.D. at 5%
Nitrogen
0.04
0.03
0.009 0.007
0.14
0.12
0.015
0.015
Irrigation
0.03
0.02
0.012 0.006
0.24
0.09
0.021
0.016
Interaction
0.05 0.05
0.031 0.012
0.40
0.15
0.047
0.030
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As for the effect of irrigation levels on fruit
juice quality, it is clear from Table 6 that, 15.42 m3
water/tree/year tended to significantly decrease TSS,
acidity and anthocyanin contents compared to the
other levels in both seasons. TSS/acid ratio did not
show any consistent trend although this variable was
high significant in both seasons. The present results
are confirmed by Sotiropoulos et al., (2010) on
clingstone peach cultivar. In this respect, Khattab et
al., (2011b) found that increasing irrigation levels
TSS, acidity and anthocyanin decreased of
pomegranate juice.
Concerning the interaction between nitrogen
rates and irrigation levels, it is clear a significant
interaction effect on juice fruit content was observed
in both seasons. The highest values of SSC, acidity
and anthocyanin belonged to the treatments (700 gm
N/tree/year × 9.41 m3 water/tree/year), (600 gm
N/tree/year × 9.41 m3 water/tree/year) and (500 gm
N/tree/year × 9.41 m3 water/tree/year) respectively,
whereas the lowest values belonged to the high
rates of nitrogen and irrigation levels (700 gm
N/tree/year × 15.42 m3 water/tree/year). The results
are in agreement with those of, Rufat et al., (2010)
and El-Kosary et al., (2013) on peaches.

CONCLUSION
The combination (600 gm. N x 13.41 m3
water/tree/year) would be preferred and saves 13%
of irrigation water and 14.28% nitrogen as
compared with all other combinations. It might be
recommended for peach trees grown under similar
conditions
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الملخص العربى

تاثير معامالت الري والتسميد النيتروجينى على النمو والمحصول و جودة الثمار فى أشجار الخوخ
صنف فلوريدا برنس

محمد على محمد سليمان  ،1حسن أبو الفتوح عناب2وعلى السيد زغلول
قسم الفاكهة متساقطة األوراق ،1قسم الموالح ،1قسم تداول ثمار الفاكهة

3

3

معهد بحوث البساتين -مركز البحوث الزراعية -الجيزة -مصر

اجريتته هتتلد الد ارستتة س ت ل موستتم  4112و 4112وللتتل لد ارستتة ت ت ثير ث ت ث معتتدنه متتن النيتتتروجين معتتدنه
 211او  011او  011جرام/شجرة/ست ت تتنة والت ت تترت ي ت ت ت

رب ت ت ت مست ت تتتوياه هت ت تتم  1421و 11422و 13421و 12424متت ت تتر

مكعب/شجرة/سنة عل النمو والمحصول وجودة الثمار ي

شجار السوخ صنف يلوريدا برنس .وقد بينه النتائج ن:

 -1دى التستتميد النيتروجين ت والتترت ال ت زيتتادة معنويتتة ي ت النمتتو السوتترت ل شتتجار والمتمثتتل ي ت طتتول الفتتر وعتتدد
األوراق عل الفر والمساحة الورقية والوزن النوع للورقة.

 -4ت ثر كل من المحصول كوزن (كجم/شجرة) ومحتوى الورقة من الكلوروييل والنيتروجين والفوسفور والبوتاسيوم بشتكل
إيجاب بالتسميد النيتروجين والرت والتوليفاه ييما بينهم.
 -3حدثه زيادة معنوية ي وزن الثمرة وحجم الثمرة وطول وقطر الثمرة وللل بزيتادة معتدنه النيتتروجين متن  211الت
 011جرام/شجرة/سنة والرت من  1421ال  12424متر مكعب/شجرة/سنة.

 -2ص بة الثمرة و TSSوالحمووة واننثوسيانين زاده بشكل معنوت بزيتادة التستميد النيتروجينت وحتدث بهتم ن ت

مت

زيادة الرت ،ي حين ن نسبة  TSSال الحمووة لم تت ثر بالمعام ه.
 -2متتن س ت ل مناقشتتة نتتتائج هتتلد الد ارستتة يمكتتن ن نوص ت باستتتسدام المعاملتتة  13421متتتر مكعتتب للشتتجرة ستتنويا م ت
إواية السماد النيتروجين بمعدل  011جرام لكل شجرة ي السنة ،لت ثيرهتا اييجتاب علت األشتجار وتوييرهتا ٪13
من مياد الرت وت ثيرها انجاب عل النمو السورت والمحصول وجودة الثمار.
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