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ABSTRACT

The present trial was performed during the two successive growing seasons 2013 and 2014 at a private farm located-
at sidi salem District, Kafr EL-Sheikh Governorate to study the impact of irrigation water regime on yield, fruit quality
and some water relations of peach trees under heavy clay soils condition. The investigation was carried out on "Early
Grand" Peach tress eight years old budded on Nemaguard rootstock and spaced at 5x5 metre apart. The studied soil is
heavy clay in texture. The used experimental design in this present is randomized completely block with four replicates.
Twenty trees were selected in this study and divided randomly into four groups; each group was subjected to one of the
following irrigation treatments: 1, (standard irrigation practice by local farmers as the control), 1, (giving 12 irrigations
through the vegetative growth period), I; (giving 9 irrigations through the vegetative growth period) and I, (giving 6
irrigations through the vegetative growth period, which represents water stress conditions on peach plants trees).

The data revealed that the highest overall mean values for water applied (Wa) consumptive use (Cu) and
consumptive use efficiency (Ecu) were recorded under irrigation treatment I1 and the values are 101.82 cm (4276.52)

m*/fed.), 66.99 cm. (2813.44m*fed.) and 65.79% for Wa, Cu and Ecu, respectively. Meanwhile, the lowest values were
“recorded under irrigation treatment I, and the values are 76.25 cm. (3202.55 m’/fed.) 47.61 cm. (1999.66 m*/fed.). And
62.47% for Wa, Cu and Ecu, respectively. Concerning, water productivity (WP) and productivity of irrigation water
(Pl 3) the highest overall mean values were recorded under irrigation treatment 1, and the values are 2.76 kg/m*and 1.73
kg/m’ for WP and PIW, respectively. On the other hand, the lowest values were recorded under irrigation treatment I,
(standard) and the values are 2.16 kg/m*and 1,43 kg/m® for WP and PIW, respectively.

Regarding, yield and fruit quality of peach” Early Grand" were significantly affected by irrigation treatments, where,
water stress conditions significantly decreased yield and fruit quality except pre-harvest fruit drop (%), V.C Juice, fruit -
firmness, fruit acidity and TSS /acid ratio which increased under stressful conditions (I,), in comparison with other yield
and fruit quality parameters were significantly increased under non-stressful treatments, where the highest mean values
were recorded under the conditions of irrigation treatment I

Key words: water regime, peach, water relations, heavy clay soils.

INTRODUCTION

Peach tree is one of the most important and
successful deciduous fruits grown in Egypt. The
total planted area has increased rapidly through the
last decades. It reached about 78580.46 faddans in

~which produced 273256 tons/years (FAO,
2010).Extension of the cultivatéd area is due to its
highly economic value, exporting potential and
introducing new low chilling cultivars. Early Grand
is an early cultivar that matures at second week of
May under Egyptian conditions. It exhibited a high
adaptation to arid agriculture.

Agriculture is the main sector in water demand
at the national level. Water allocation in irrigation is
about 85% from the total national available water.

peach trees through investigation of the suitable
number of irrigations required for best yield and
fruit quality. The irrigation custom creates different
problem for both soil and cultivated trees caused by
soil water logging, raising soil water table and
pathological disorders. The research on peach
irrigation has been reviewed by several "authors -
(Berman and Dejony, 1996 and Naor ef al., 2001)

In Egypt, although, the needed quantity of-
irrigation water is- available the ideal use of this -
water is essential. This minimizing water use not
only reduce production cost but also help to meet
the environmental regulation due to reduce the -
leaching of nutrients into ground water (Hanks,
1983). Soil moisture content is one of the main
factors that most likely affect water in plant tissues.

Hence, effective water management at the irrigation
sector is the. principal way towards the
rationalization policy of the country. In this aspect,
effective irrigation management on-farm level
.beecomes a must. One of the main procedures to
achieve this target is through how much water
should be applied by studying water regime of

Under optimum level of soil moisture content, water
distribution in plant tissues occurs at level very
suitable for growth, development and fruiting (Mills
et al., 1996and Mpelasoka er al., 2001). Moreover,
fruit size is a major criterion of peach fruit quality.
Since fruit thinning and irrigation are considered the
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two agricultural practices that affected fruit size
(Berman and Dejony, 1996 and Naor ef al., 2001).
Aforementioned, the main objective of this
present investigation was to study the effect of
irrigation treatments (number of irrigation during
vegetative growth period and amount of water
applied) on yield fruit quality and some water
relations of "Early Grand " peach trees budded on
Nemaguard rootstock grown in heavy clay soils.

MATERIALS AND METHODS

A field trial was performed during the two
successive growing seasons 2013and 2014 at a
private farm located at Sidi Salem District Kafr El-
sheikh Governorate, Egypt (the site is located at 31
o7 N latitude and 30 57 E longitude with an
elevation of about 6 metres above mean sea level),
to study the impact of irrigation water regime on
yield, fruit quality and some water relations of
peach trees under heavy clay soil conditions. The
investigation was carried out on eight years old
"Early Grand " peach trees budded on Nemaguard
rootstock spaced at 5x5 metre apart. The studied
soil is heavy clay in texture. The selected trees were
in a proper health condition and uniform in both
vegetative growth and fruit load. The used
experimental design in this present study is
randomized completely block with four replicates.
Twenty trees were selected in this present study and
divided randomly into four groups; each group was
subjected to one of the following irrigation
treatments.

I,= Traditional irrigation like to practice by local
farmers in the studied area, giving 15 irrigation
through the vegetative growth period

[2= giving 12 irrigation through the vegetative
growth period

[3= giving 9 irrigations through the vegetative
growth period

4= giving 6 irrigations through the vegetative
growth period

All agricultural practices were carried out
according to the crop and the area except the studied
treatments which above mentioned before. Some
physical, soil constants and chemical properties of
the studied site were shown in Tables (1&2),
respectively. The meterological data of the studied
period were presented in table (3).

Some physical properties, soil water constants
and chemical properties:

The studied physical properties and soil water
constants such as mechanical analysis were
determined according to the international pipette
method. Soil bulk density, soil field capacity and
permanent wilting point were determined according
to (Klute, 1986). Available soil moisture was
calculated as the difference between the field
capacity and permanent wilting point. The studied
chemical properties, such as soil reaction (PH)
values were determined in 1:2.5 soil water
suspensions (Jackson, 1973). Total soluble salts
were measured by using electrical conductivity (EC)
apparatus in the saturated soil paste extract
(Jackson, 1973). Soluble cations and anions (Ca™,
Mg™ , Na', K%, CO;, HCOy, CI' and SO, as
(meq/L) were determined in soil paste extract
(Jackson, 1973), but SO, was calculated by the
difference between soluble cations and anions.

Table 1: Some physical properties soil water constants for the studied soil at different depths (average

of the two growing seasons).

Soil _Particle size distribution (%) Texture F.C. P.W.P(%) AW bd Mg/m:’

depth, cm sand silt clay class (%) (%) :
0-15 26.0 28.0 46.0 clayey 47.0 253 21.7 1.19
15-30 29.0 23.0 48.0 Clayey 39.0 21.8 17.2 1.16
30-45 26.5 26.0 47.5 Clayey 38.0 219 16.1 1.30
45-60 27.5 255 47.0 Clayey 38.5 20.8 17.7 1.20
Mean 273 25.6 47.1 Clayey - 40. 22.5 18.2 1.21

Where:

F.C=soil field capacity (%)

AW=available water (%)

P.W.P=permanent wilting point (%)
bd=soil bulk density (Mg/m)

Table 2: Some chemical properties for the studied soil at different depths (average of the two growing

seasons).
Soil depth, Ec, PH Soluble cations meq/L Soluble anions meq/L
cm dsm™ Cat Mg™ Na' K' €Oy HCO; CI SO
0-15 1.50 8.15 030 0.10 0.76 0.02 - 0.55 0.21 042
15-30 157 800 031 0.10 0.79 0.02 - 0.57 0.22 043
30-45 165 800 0.34 0.10 0.89 0.02 - 0.65 0.23 047
45-60 278 790 0.84 0.27 1.25 0.03 - 0.45 0.23 1.71
Mean 1.63 0.45 0.14 0.92 0.02 - 0.56 0.22 0.76

Note: SO, was determined by the difference between soluble cations and anions
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Table 3: Mean of some meterological data for KafrEl-Sheikh area during the two years

Month T (C) RH% Ws Pan Evap. Rain mm -
Max Min Mean Max Min mean m/sec Mm/day
Season 2013 *
Jan 19,22 7.62 13.42 91.06 65.35 78.21 0.52 1.99 78.74
Feb. 20.68 8.88 14.78 89.89 64.04 76.97 0.73 289 -
Mar. 24,56 12.45 18.51 79.48 50.84 65.16 1.03 446 -
April 26.04 15.87 20.96 74.20 43.90 59.05 1.11 5.30 8.40
May 3143 21.85 26.64 75.03 45.78 60.41 1.20 6.35 - 0.00
June 32.44 23.97 28.21 74.63 51.27 62.95 1.34 6.61 0.00
July 32.32 24.31 28.31 79.57 54.70 97.14 1.28 6.11 ...
Agus 33.79 24.72 29.29 83.63 60.52 72.08 1.04 513 e
~ Sep. 32.50 22.93 27.72 81.00 56.60 68.80 1.04 382 0 e
Oct. 27.79 19.42 23.61 76.23 57.36 66.80 1.26 2.87 ...
Nov 25.39 15.14 20.27 87.00 64.43 75.72 0.80 2.28 0.00
Dec. 19.64 8.51 14.06 92.07 67.61 79.84 0.61 4.15 81.90
_ Season 2014*
Jan . 2034 7.55 13.95 93.69 70.55 80.55 0.54 0.61 20.70
Feb. 20.64 8.19 14.42 91.90 67.15 79.53 0.79 2.52 16.50
Mar. 22.94 11.71 17.33 86.10 56.80 71.45 0.96 3.14 26.20
April, 27.50 15.53 21.52 81.80 49.80 65.80 1.07 491 20.20
May 30.47 19.57  25.02 77.20 48.60 62.90 1.14 5.87 0.00
June 32.65 20.60 26.63 86.23 52.30 69.27 0.95 656 <~  0.00
July 33.15 23.64 28.40 83.19 55.11 . 69.15 1.13 7.73 o
Agus. 34.10 21.80 27.95 92.40 53.50 72.95 1.15 8.14 ———men
Sep. 132.49 20.76 26.63 87.57 52.20 69.89 1.03 6.65 e
Oct. 29.75 18.75 2425 80.92 53.39 67.16 0.95 451 ...
Nov. 24.30 13.79 19.05 87.80 60.50 74.15 0.78 2.717 24.60
- Dec. ~22.27 9.72 16.00 88.60 63.50 76.05 0.53 1.72 - 5.70

*Source: meterological station at Sakha 31 07" Nlatitude, 30

mean sea level (MSL).
Data collection
Some water relations
1- Water applied (Wa.m* fed)
Water applied was computed as described by
(Girippa, 1983).
Wa =IW+Re
Where: »
Wa = amount of water applied (cth& m* fed)
IW = Irrigation water delivered and
Re = Effective rainfall, which means that, incident
rainfall *0.7(Novica, 1979).
Irrigation water delivered:
Submerged flow-orifice with fixed dimension
was used in conveyand measure the irrigation water
applied, as the following equation (Michael, 1978).

Q=CA /2gh
Where:
Q = Discharge through orifice, (cm® sec™)
C = coefficient of discharge (0.61).
A =Cross sectional area of arifice, cm®

g = Acceleration due to gravity, cm/sec
h = Pressure head, over the orifice center cm.

57 E longitude & with an elevation of about 6 metres above _

Total number of irrigation was events 15, 12, 9
and 6 for treatments I;, I, I; and I,, respectively.
2-Water consumptive use (Cu, m*/fed.): _

To compute the actual consumed water of the
growing plants, soil moisture percentage was
determined (On weight basis) before and after each
irrigation as well as at harvesting. Soil samples were
taken from successive layers in the effective root
zone (0-15, 15-30, 30-45 and 45-60 cm.).This is a
direct method for calculating water consumptive use
based on soil moisture depletion (SMD) or actual
crop water consumed (ETc) as stated by (Hansen et

al. 1979).
=6, -0
CU =SMD =Y 22— 1xDpixDi
= 100
Where:
Cu =Water consumptive use {cm.)
- root zone of 60 cm. depth
SMD = soil moisture depletion.
I = number of soil layers (1-4),
Di = soil layer thickness (15cm.),
Dbi = Bulk density (mg/cm®) of the layer,

in the effective
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Q. = soil moisture percentage before the next
irrigation and

Q: = soil moisture percentage 48 hours after
irrigation.

3- Consumptive use efficiency (Ecu, %)

Value of water consumptive use efficiency
(Ecu, %) was calculated according to (Bos 1980)
Ecu = (Ete/Wa)x100
Where
Ecu = consumptive use efficiency (%)

Etc = total évapotranspirtion — consumptive use and
Wa = water applied to the field.
4- Water productivity (WP, kg/m>).

Water productivity is generally defined as crop
yield per cubic meter of water consumption .Water
productivity is defined as crop production per unit
amount of water used (Molden, 1997). Concept of
water productivity in agricultural production system
is focused on producing more food with the same
water resources' or producing the same amount of
food with less water resources. It was calculated
according to (Ali et al., 2007).

WP=Y/ET

Where:

WP =Water productivity (kg fruits /m’)

Y=fruit yield (kg/fed.) and

ET= total water consumption — consumptive use

(m’/fed.)

5- Productivity of irrigation water (PIW, kg/m®)

Productivity of irrigation water (PIW) as
calculated according to (Ali ef al., 2007)
PIW=Y/Wa
Where:

PIW = Productivity of irrigation water (kg fruits

/m?)

Y = fruit yield (kg/fed.) and
-Wa = Water applied to the field (m>).

These treatments were arranged in a completely
randomized block design with three replicates for
each treatment and every replicate was represented
by a single tree. Four limbs at the four directions of
each tree were selected and labeled in February. The
following parameters were determined:
1-Fruit set and fruit drop percentages:

The total number of flowers on each limb was
counted at full bloom. The number of fruit set was
counted on the same limbs after one month from full
bloom Fruit set percentage was calculated as
follows:

Number of developing fruitlets
Fruit set percentage = x100

Total number of flowers
Furthermore, number of dropped fruit were
recorded till commercial harvesting time, then
estimated as a percentage on the basis of initial
number of set fruitlets according to this equation :
No. of'dropped fruitlets

80

Pre-harvest fruit drop percentage =
No. of dropped fruitlets

x 100
Initial No.of set fruitlets
2- Yield per tree: »

Fruits were harvested at maturity stage (1%
week of May), from each tree of various replicates
and the numbers of fruits per tree were counted for
each treatment. Tree yield in kilograms was
estimated by multiplying number of fruit per tree
and average fruit weight for each treatment.

3- Fruit quality:

Fruit sample consisting of ten fruits were
randomly taken at harvest time from each replicate
for the determination of both physical and chemical
characteristics.

3.1 Physical characteristics:

Fruit weight (g), fruit size (ml), fruit dimension
(fruit height and diameter in, mm), fruit shape index
(fruit helght /fruit diameter ratio) and fruit firmness
(I b/inch”) which was measured by fruit pressure
tester on the two opposite sides of the fruit.

3.2. Fruit chemical characteristics:

Total soluble solids (TSS) were determined
using a hand refracto-metre, percentage of
titratable acidity in fruit juice (%) was determined
according to A.O.A.C., (1995), total soluble solid/
total acidity ratio were calculated vitamin C content
(expressed as mg V.C/100 ml juice) were
determined as outlined by A.O0.AC.(1995) and
anthocynins were quantified according to (Fuleki
and Francis, 1968)

Statistical analysis:

Statistical analysis of the studied experiment
was randomized complete block design and all data
obtained throughout this present work were tested
by analysis of variance (Little and Hills, 1998) and
LSD test at 0.05 level was used for comparing
between averages.

RESULTS AND DISCUSSION.

A. Irrigation parameters:,
1- Seasonal amount of

(Wa,cm&m®/fed.):

Present-ed data in Table (4) clearly illustrated
that the seasons values of amount of water applied
were affected by irrigation treatments (number of
irrigation during the vegetative growth period) in
the two growing seasons. The highest values were
recorded under irrigation treatment [1 (Standard
irrigation) and the values were 100.74 cm.(4231.34
m®/fed.) and 102.90 cm.(4321.70 m*/fed.) in the first
and second growing seasons, respectively.
Meanwhile, the lowest values were recorded under
irrigation treatment 14 (Water stress conditions) and
the values are 74.32cm (3121.37 m’/fed.) and
78.18cm (3283.73 m’/fed.) in the first and second
growing seasons, respectively. °

water applied .
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Table 4: Effect of irrigation treatments on amount of seasonal water applied for peach trees in the

growing seasons

Irrigation 1* growing season 2" growing season  The overall mean values through the
treatments two growing seasons

) Cm m’/fed. cm. m’/fed. cm. m*/fed.

Il 100.74 4231.34 102.90 4321.70 101.82 4276.52

2 85.61 3595.78 87.51 3675.30 86.56 3635.54

13 80.73 3390.83 82.16 3450.77 81.45 3420.80

14 74.32. 3121.37 78.18 3283.73 76.25 3202.55

Note: The amount of water applied included the amount of Rain fall during the growing seasons.

11=Giving 15 irrigation through the growing season (contro}).

I2= Giving 12 irrigation through the growing season,
I3=Giving 9 irrigation through the growing season, and
14= Giving 6 irrigation through the growing season.
Generally, the seasonal amount of water applied for
peach trees "Early Grand" can be descended in order
I,>1>1>1,, this means that (15, 12, 9 and 6
irrigations through the vegetative growth period,
respectively). Increasing seasonal amount of water
applied under traditional irrigation (I1) comparing
with other m-lgatlon treatments I, I; and I; may be
due to increasing number of irrigations under these
condition, and hence, decreasing irrigation intervals
therefore, increasing amount of water applied. These
results are in a great harmony with those obtained
by (Treedy et al., 2007) on Navel orange, (Cogo et
al., 2011) on Broccoli, (El-Abd et al, 2012) on
Navel orange and (Garcio and Brunton 2013) on
peach.
2-Water consumptive use (Cu, cm& m*/fed.)

Data in Table (5) indicated that the values of
water consumptive use of peach trees "Early grand "

were greatly affected by irrigation treatments in the

two growing seasons .The highest seasonal values
for water consumptive use were recorded under
irrigation treatment I; (Traditional irrigation) and
the values were 66.44 c¢m.(2790.47 m’/fed.) and
67.53 cm. (2836.40 m’/fed.) in the first and second
growing seasons, respectively .Meanwhile, the
lowest seasonal values were recorded under
irrigation treatment I, (water stress conditions) and
the values were 47.26 cm.(1985.00 m’/fed) and
47.96cm(2014.31 m’/fed.) in the first and second
growing seasons, respectively. The seasonal values
for water consumptive use can be descended in
order 11>[2>13>14 in the two growing seasons.
Increasing the seasonal values of water consumptive
use under irrigation .treatment 11 comparing with
other irrigation treatments I2, I3 and I4 may be
attributed to increasing the amount of water applied
and hence, increasing availability of soil nutrients.
Consequently, increasing uptake rate of these
nutrients and so forming strong and healthy trees
with a thick vegetative cover, therefore, the canopy
area which exposes to sunlight increases
.Conpsequently, the rate of transpiration through
vegetative cover increases. Transpiration considers
one the main components of water consumptive use.

So, under the conditions of irrigation treatment I1
the seasonal values of water consumptive use
increases. These results are in a great agreement
with those reported by Perez-Sarmiento et al., 2010)
on Apricot and (Bordonaba and Terry (2010) on
straw berry, (El-Abd et al., 2012) on" Navel orange
trees " and (Garcio and Brunton 2013) on peach.
3-Consumptive use efficiency (Ecu, %), water
productivity (WP.kg/m®) and productivity of
irrigation water (PIW, .kg/m”

Presented data in Table (6) clearly showed that
the values of consumptive use effifiency, water
productivity and productivity of irrigation water
were greatly affected by irrigation treatments
(number of irrigations). Concerning, the values of
Ecu, the highest values were recorded under
irrigation treatment 11. (Traditional irrigation) and
the values are 65.95 and 65.63% but the lowest
values were recorded under irrigation treatmentl4
(water stress conditions) and the values were 63.59
and 61.34% in the first and second growing seasons,
respectively. Generally, the values of Ecu can be
descended in order I1>12>13>14 in the two growing
seasons. Increasing the values of Ecu under
irrigation treatment I1 (Traditional irrigation) may
be due to increasing the amount of water
consumptive use and water applied under the
conditions of traditional irrigation comparing with
12, 13 and 4 and hence, increasing the values of
Ecu.

. Regarding water productivity (WP) and
productivity of irrigation water (PIW) the values of
the two studied and above mentioned parameters
were affected by irrigation treatments. The highest
values were recorded under irrigation treatmentsI2
and the values were 2.74 and 2.65 (kg/m ) for WP
and 1.76 and 1.69, (kg/m’) for PIW in the first and
second growing seasons, respectively. Meanwhile,
the lowest values were recorded under irrigation
treatmentll (Traditional 1rr1gat10n) and the values
were 2.21 and 2.11 (kg/m®) for WP and 1.46 and
1.39(kg/m>) for PIW in the first and second growing
seasons, respectively.
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Table §: Effect of irrigation treatments on amount of water consumptive use for peach trees in the two

growing seasons:
Irrigation st . nd . The overall mean values through the two
1" growing season 2" growing season .

treatments growing seasons
6)) cm. m’/fed. cm. m’/fed. cm. m’/fed.
I1 6644 279047 67.53 2836.40 66.99 2813.44
12 5492  2306.83 55.79 2343.03 55.36 2324.93
13 5124 2152.16 52.07 2186.81 51.66 216949
14 47.26 1985.00 47.96 2014.31 47.61 1999.66

Table 6: Effect of irrigation treatments on consumptive use efficiency (Ecu, %), water productivity
(WP, kg/m®) and productivity of irrigation water (PIW, kg/m®) for peach trees in the two growing

seasons.
The overall mean values
Irrigation 1* growing season 2" growing season through the two growing
Treatments seasons
1)) Ecu% WP PIW Ecu% WPkg/m’ PIW Ecu% WPkg/m® PIW
' kg/m’  kg/m’® kg/m® kg/m’
11 . 6595 2.21 146  65.63 2.11 1.39  65.79 2.16 1.43
12 64.15 2.74 1.76  63.75 2.65 1.69  63.95 2.70 1.73
I3 63.47 2.59 1.64  63.37 261 1.66  63.42 2.60 1.65
14 63.59 2.55 1.62 6134 2.63 1.61 62.47 2.59 1.62

Generally, the values of WP and PIW can be
descended in order I>1:>1>1,, this means that,
under water stress conditions the values of WP and
PIW increased comparing with traditional irrigation
which recorded the lowest values. Increasing the
values of WP and PIW under water stress
comparing with non-stressed treatments especially
traditional irrigation may be attributed to decreasing
the amount of water consumptive use and water
applied under stressed conditions and hence
increasing the values of WP and PIW. Also,
recording the highest values for WP and PIW under
irrigation treatment I2 comparing with other
irrigation treatments I1, 13 and I4 may be due to
recording the highest mean values for fruit yield
under the conditions of this treatment. ‘
These results were in a great harmony with
those reported by Fathi (1999) on "le conte” pear,
Abdel-Messeih and EL-Gendy (2004 b) on "cannio"
apricot, Mikhael and Mady (2007) on "Anna "apple
and lbrahim and Abd El-Samad (2009) on
"Mnafalouty" Pomegmanate. They indicated that
agradual decrease in water use efficiency (WUE) or

which so-called water productivity (WP) values due
to increase the amount of water applied. Also, these
results were in a great agreement with those
obtained by (Mikhael et al., 2010) on peach trees
"Dessert: Red" who reported that the highest
significant values for field use efficiency or which
so-called productivity of irrigation water (PIW)
were recorded under irrigation trees at 70%of field
capacity (moderate irrigation regime) in both
seasons followed in descending order by those
irrigated at 60% and 80% of field capacity. The
same findings were found by (El- Abd et al., 2012)
on Navel orange trees "and (Garcio and Brunton
2013) on peach trees.

B- Yield and fruit quality (physical and chemical

fruit properties):

Presented data in Tables (7 to 10) clearly
showed that both yield and fruit quality were
significantly affected by irrigation treatments except
yield (kg /tree and kg/fed.), fruit number in the-first
growing season only and TSS /acid ratio in the two
growing seasons not significantly affected by
irrigation treatments.

Table 7: Effect of irrigation treatments on yield (kg/tree), yield (kg/fed.) fruit set (%) and pre-harvest
fruit drop (%) for peach in the two growing seasons.

Irrigation ligowillggason e - 2" growing season e—r -
treatments  Yield Yield Fruit set 'e'm‘:irtv et Yield Yield  Fruit f’r‘:it‘:{r":;
@ (kg/tree) (kg/fed.) (%) drop(%) (kg/tree)  (kg/fed.) set (%) (%)

11 36.67  6160.56  84.1 19.17 3567  5992.56 823 18.57

12 37.67  6328.56 855 17.60 37.00 621600 841 17.37

3 33.17  5572.56 823 19.97 3400 571200 819 _ 20.47

14 30.17 5068.56 803 2220 31.50  5292.00 78.8  22.30

FresfLSDat ¢ * ** o ** **

5% NS 7320 07533 1.099 09131  0.8318

82



Alex. J. Agric.

Res.

Vol. 60, No.2, pp. 77- 86, 2015

Table 8: Effect of irrigation treatments on fruit weight (g), fruit number/tree, fruit size (cm>.) and fruit
diameter (cm.) for peach in the two growing seasons. '

Irrigation 1* growing season 2" growing season
Treatments I)  Fruit Fruit  Fruit size fruit Fruit Fruit Fruitsize fruit
weight (kg) number (cm®)  diameter weight number (em’)  diameter

/tree (cm.) (kg) /tree (cm.)

11 95.67 405.33 75.33 5.73 94.67 376.67 73.33 5.63

12 98.67 413.67 76.00 5.77 96.33 384.00 74.67 5.67

I3 93.33 398.33 70.67 5.50 91.33 372.67 70.33 5.20

14 91.33 371.00 69.00 5.27 88.67 355.33 68.00 5.13

Fitest LSD at * NS *x *x *x * * *x

5% 3.3257 1.8108 0.1131 2.3926  13.5593 2.4386 0.1131

Data in the same Tables also illustrated that the

values of fruit yield, fruit set, fruit weight, fruit
number/ tree, fruit size, fruit diameter fruit length
and fruit shape were significantly increased by
increasing irrigation numbers (amount of water
applied), where the highest mean values for the
abovementioned properties were recorded under
irrigation treatment 12(giving 12 irrigations through
the vegetative growth period) compared with other
irrigation treatments 11, I3 and I4( giving 15, 9 and
6 irrigations through the vegetative growth period),
respectively. Meanwhile pre-harvest fruit drop fruit
firmness, fruit TSS, fruit acidity and TSS/acid ratio
were significantly reduced by increasing amount of
water applied (number of irrigation) in the two
growing seasons.

The reduction in fruit weight and size under
deficit soil moisture content could be due to reduced
cell enlargement and to decrease cell water content
(Li et al., 1989). Furthermore, (Behbudian et al.,
1994) pointed out that, reduced fruit size under
water stress conditions might be due to less
assimilate availability through the reduction of net
photosynthesis rate.These results coincided with.
those reported by (Chalmers et al., 1985), (Genard
and Huguet 1995) on peach, (Atkinson er al,
2000), (Mikhael and Mady 2007) on apple and
Mikhael et al., (2010) on peach they mentioned
that, fruit weight and size were markedly increased
by irrigation. Also, these results were in line with
those obtained by (EL-Abd et al., 2012) on Navel
orange and (Garcio and Brunton 2013) on peach

Table 9: Effect of irrigation treatments on fruit length (cm), fruit shape (L/D), fruit firmness (Ib/In)
and fruit TSS (%) for peach in the two growing seasons.

Irrigation 1* growing season

2" growing season

Treatments (I) fruit length  fruit fruit  fruit TSS fruit length fruit shape  fruit fruit
(em.) shape firmness (%) (cm.) (L/D) firmness TSS

(L/D) (Ib/In) (Ib/In) (%)

I1 6.10 1.05 12.40 8.67 5.67 1.01 12.50 9.00

12 6.27 1.09 13.17 8.67 5.87 1.08 12.97 9.47

13 5.60 1.06 13.20 9.60 5.60 1.03 13.03 10.33

14 5.57 1.02 13.70 10.03 5.37 1.05 13.67 11.17

FtestLSDat **0.1178 *0.0297 * 0.5584 *0.7657 **0.1155 **0.0141 **0.2759  #**

5% 0.4237

Table 10: Effect of irrigation treatment on fruit acidity (%), TSS /acid ratio, Anthocyanin (mg/g fresh)
and V.C (mg/100 ml Jucie) for peach in the two growing seasons

1* growing season

2" growing season

o . Antho , o Antho
Irrigation f'..uft TS.S cyanin  VC(mg/100 ml ﬁ.'uft TS.S cyanin VC(mg/100 ml
Treatments (I) acidity /acid . acidity  /acid .
(%) ratio (Mg Jucie) (%) ratic (mele Jucie)
fresh) fresh)
1] 0.82 10.589  0.208 8.50 0.98 9.18 0.191 790
2 0.90 9.63 0.205 9.13 1.04 9.11 0.197 8.85
13 0.89 10.79  0.193 9.25 1.12 922  0.2000 8.60
14 0.93 10.79  0.195 9.53 1.12 9.97 0.190 8.57
thest LSD at Ak NS Kk Kk Kk x * kK
5% 0.0303 0.0004 0.0648 0.0261 NS 0.0004 0.0551
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CONCLUSION

Under limitation of water resources in Egypt
which focused on the River Nile that supplies Egypt
with about 97% from fresh water, and the
importance of peach crop on the national level as an
export crop. Thus, it is considered a source for hard
currency to the country. Rationalized of irrigation
water for this crop becomes a must to maximize
productivity of irrigation water unit. Therefore, this
investigation recommends that "Early Grand "peach
growers in the studied area under heavy clay soil
conditions, should irrigate this type of peach 12
irrigation instead of 15 irrigation through the
vegetative growth period to obtain the highest yield
and most fruit quality parameters, which saves a
large amount of irrigation water on the national
level and creates the highest values for water
“productivity and productivity of irrigation water ,In
other words, maximizing productivity of both
consumed and applied water units.
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