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ABSTRACT

Peach trees (Prunus persica L.) about 6 -years- old planted in sandy soil were used and
spaced at 4 x 5 m and received nearly the same cultural care under drip irrigation system
during 2013/2014 and 2014/2015 seasons in private Farm "Sleem Elbalwy" orchard at "EI-
Masmy" farms area in El-Arish district, North Sinai Governorate, Egypt to study the effect of
regulated deficit irrigation and super absorbent polymer on vegetative growth of peach trees
under North-Sinai Conditions. Three irrigation treatments were applied: a control (100 % of
ETc) and two regulated deficit irrigation at 75 % and 50 % of ETc treatments using modified
Penman and Monteith's modified equation and three polymer additions: No addition (control),
25 g/tree and 50 g/tree. The results showed that treated with 100% ETc achieved the highest
value of each of number of new shoot, new shoots length, new shoots diameter, number of
leaves per new shoots, leaf area and tree circumference followed by 75% in both seasons
while irrigated with 50% ETc gave the lowest values. Also, the results showed that addition
50g/tree of super absorbent polymer increased all vegetative growth parameters followed by
trees treated with 25g/tree compared with no addition treatment in both seasons. All
treatments were applied on December 20™ in both seasons. Results indicate that regulated
deficit irrigation at 75% of ETc, addition 50g absorbent polymer/tree showed the highest
increase in vegetative growth compared with 50% of ETc treatment.
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INTRODUCTION

Peach (Prunus persica) is revered as one
of the most important fruit species grown in
the most temperate regions of the world.
Peach trees are classified as a stone fruits
and follows the family (Rosaceae) and
genus (Prunus) which native to China and
then go to Iran and from there to Greece,
Syria, Italy, America and then to the rest of
the world. In Egypt the total area is 65920
feddans and the productive area is 50498
feddans with total productivity of 262572
tons According to NECS (2013).

* Corresponding author: Tel.: +201286058184
E-mail address: maabdrc@yahoo.com

The average yield in Egypt is 5.33
tons/fed. Moreover, North Sinai has the
highest peach total area (30341 fed.) and
the lowest average yield (2.14 tons/fed)
compared with the other governorates
according to Statistical data of North Sinai
Governorate (2010-2011). Drought is one
of the most important factors limiting peach
cultivation in North Sinai Governorate and
it has a negative effect on peach yield and
fruit quality.

Sotiropoulos et al. (2010) indicated that
regulated deficit irrigation (RDI) at 35% of
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water in comparison to the control as well
as the combined treatment reduced shoot
length of the vigorous shoots inside the
canopy. Also, Lopez et al. (2008) noticed a
gradual reduction in the amount of light
intercepted as the productive cycle
progressed in peach trees, while water
sprout removal trees showed an immediate
reduction in the amount of light intercepted.
Moreover, the mechanisms responsible for
vegetative growth reduction were different
in the regulated deficit irrigation (RDI) and
the water sprout removal techniques.

Super absorbent polymer applications
can play an important role in retain large
quantities of water and nutrients when it
incorporated with soil. Dragicevic et al.,
(2011) studied the positive impact of the
polymer on a pecan growth which was
observed through the significant increases
in the fresh matter of the shoots, compared
to the other treatments. Also, Nazarli et al.,
(2011) indicated that polymer have the best
effect to all vegetative characteristics of
sunflower in all levels of water stress
treatment. The findings strongly suggest
that the irrigation period of sunflower
cultivation can be increased by application
of polymer.

The aim of current study was studying
the effect of levels of crop
Evapotranspiration and super absorbent
polymer on peach trees growth and
productivity.

MATERIALS AND METHODS

The investigation was carried out during
the two consecutive seasons of 2013-2014
and 2014-2015 in private farm "Sleem
Elbalwy" orchard at "El-Masmy" Farms
area in El-Arish region, North Sinai
Governorate, Egypt.

One hundred and sixty-two "Sheikh
Zewayed peach" trees (Prunus persica L.)
budded on Nemaguard peach rootstock
about six years old and planted at 4x5m

apart and grown in sandy soil were
selected. Irrigation depends mainly on
ground water from wells. In addition to
rainfall which amounted to about (165
mm/year) during the rain full seasons. The
climatic data of North Sinai Governorate
during research time which used for
calculating ETo were collected from the
Central Laboratory for  Agricultural
Climate.

These trees were similar in their grown,
and received the common agricultural
practices in all seasons and it had been
added organic matter during last November
around the trees in both seasons. Three
random soil samples were taken from the
field before starting the experiment at depth
0-60 cm from the soil surface and tested for
mechanical and chemical analyses (Table,
1) according to Piper (1947).

Treatments of study
Irrigation level treatments

Meteorological data were investigated
before conducting the experiments to
calculate  reference  evapotranspiration
(ETo) as follow (Table 2).

Drip irrigation system was used in this
experiment. Two irrigation hose were used
for each tree. In addition four drippers have
been installed for each tree including two
drippers in each direction. The trees were
irrigated one hour weekly in winter and the
water amount was increased to two hours
daily in summer, Figure 1. The amount of
water was controlled through the drippers
discharge rate. The experiments included
three treatments as follows:

1. ETci90 = 100% from ETo (Non limiting
irrigation).

2. ETc75 =75% from ETo

3. ETcs0 = 50% from ETo

Drip irrigation system was used to
transfer water from underground wells to
the trees through the irrigation network
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Table (1): Soil and water salinity analyses of the investigated orchard at El-Arish region

North Sinai Governorate.

Physical analysis

Chemical analysis

Cations (mlI-1)

Anions (meq.l-1)
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*According to Soil and water analysis lab data, Department of Agriculture, El-Arish (2013).

Table (2): Meteorological data in El-Arish area, North Sinai Governorate during
investigated seasons according to central laboratory for agricultural climate.

Mean humidity

Mean wind speed

Date Max Temp. (°C) Min Temp. (°C) %) (Km/h) Rainfall (mm)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
January 19.1 20.3 7.5 7.9 84 85.1 1.9 2 1.02 1.62
February 20.6 21.1 8.3 8.5 78.3 78.6 5.6 5.6 6.09 6.12
March 22.9 23.2 10.8 11.1 73.6 74.1 8.6 9.1 11.18 8.6
April 26.1 26.4 12.6 12.8 73.5 73.9 6.4 6.7 0 1.1
May 28.8 29.1 16.6 17.1 67.4 67.9 6.3 6.5 1.02 0.8
June 31.1 32 18.9 19.2 67.9 68.4 6.4 6.9 0 0
July 31.6 323 21.2 22.1 74.9 75.4 6 6.4 0 0
August 32.8 33.2 223 23 73.3 74 6.5 7.1 0 0
September 31.6 324 20.3 20.7 66.9 77.3 4.8 5.3 0 0
October 28.2 28.4 16.6 16.9 67.4 67.9 4.4 4.9 2.03 1.6
November 23.9 24.2 13.8 14 75.9 76.2 4.3 4.1 22.35 19.01
December 22.5 22.7 9.5 9.4 76.8 76.9 4 3.2 4.56 43

*According to Agricultural climate lab data, Agriculture Research Center (2016).

Polyacrylamide
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Fig. (2): Constructive installation of Polyacrylamide.
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which divided into three sections and
control the amount of added water per tree
by accurate valves which have been
calibrated in the field by measuring
drippers' discharge rate.

Evapotranspiration for crop (ETc) was
calculated as follow:

ET.=ET, x K,

ET.: crop evapotranspiration

ET, : reference crop evapotranspiration
K. : crop coefficient

Also, ETc was calculated from a
modified Peman- determined reference crop
water use (ETo) (Doorenbos and Pruitt,
1977) with estimated crop coefficient (Kc)
adapted  from  (Goldhamer, 1989)
(ETc=EToxKc) and modified in situ based
on plant water status.While reference crop
evapotranspiration was calculated using
Penman and Monteith's modified equation
according to Penman (1948) and Monteith
(1965).

Modified Penman
modified equation

and Monteith's

. 900
- 0.408A(Rn—G)+y 5550 (6.~ €,)
0 =

A+ y(140.34p,)
Where:
ETo =reference evapotranspiration.
Rn = net radiation at the crop surface.
G = soil beat flux density.
T = air temperature at 2 m height.
1, = wind speed at 2m height.
€s = saturation vapor pressure.
e, = actual vapor pressure.
A = slope vapor pressure curve.
y = psychometric constant.

As shown in Fig. 1, Irrigation water
counts which were added to trees were

calculated monthly and for four seasons.
About 2010.96 m3 of water was added
annually with an average (7litre/hour/drip).

Super absorbent polymer treatments

On mid-December and after adding the
organic fertilizers to the soil, amounts of
super polymer "Polyacrylamide" were
added at three levels (Fig. 2) as follows:

- Pyp = No addition (control)
- Pys =25 gram of Polyacrylamide per tree
- Psp =50 gram of Polyacrylamide per tree

Super absorbent polymer treatments
were added as a powder in a small hole
with a depth no more than 30 cm directly
down the wettability cone of soil for one
more time according to Yu et al. (2012).

Study measurements
Vegetative growth

In February, for each tree four similarly
branches distributed around the tree canopy
were labeled in each season. A sample of
uniform shoots of the spring cycle was
chosen at random and labeled on each
experimental tree to determined growth
measurements lengths,
diameters and leaf area were determined.

such as shoot

Four main branches as similar as
possible were chosen at the four cardinal
points of each treated tree were tagged and
the average of the current shoot per selected
branch was counted, for lengths and
diameters were measured on late June, in
both seasons.

Number of new shoots per brunch

Four branches (one year old) were
labeled in originally four directions and the
number of new shoots was measured by
counting.
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Table (3): Effect of different levels of irrigation quantity and polymer on number of new
shoots and new shoots length of ""Sheikh Zewayed peach" trees.

Number of new shoots New shoots length
Irrigation Polymer Polymer Polymer Mean Polymer  Polymer  Polymer Mean
(Control) 25¢g 50¢g (Control) 25¢g 50¢g
1 Season (2013/2014)
Control 871.8ab  7527bc 836.1ab 8202 A 2795cd 30.10bc 37.42a  31.82A
(ETc100%)
ETc 75% 405.7de 863.0ab 9347a  7345B  20.67e  29.09c¢ 3322b  27.66B
ETc 50% 2963e  5240d 686.8c 5024C  1451f  200le 2470d 19.74C
Mean 524.6C  7132B 8192 A - 21.04C  2640B 3178 A -
2" Season (2014/2015)

(ECTTﬁ)roOo;,) 9122bc  7827b  1030a  602.6C  27.15¢  2930bc 30.40ab  28.95A
ETc 75% 5047¢ 894.7bc 934.1ab 7559B  19.87e 28.29bc 3220a  26.79B
ETc 50% 390.8f  590.2e 8160cd 9266A 1371g  1721f  23.90d 1828C

Mean 9083A 777.8B  599.0 C - 2024C  2493B 2883 A -

Values having the same letter(s) did not significantly different according to LSD at 0.05.

Shoot length and number of leaves per
shoot

The determinations of shoots length
(cm) and number of leaves per shoot were
carried out during June on current season
growth. Sixteen growing shoots per tree
were randomly selected on late September
(at growth cessation) to estimate the
maximum shoot length and number of
leaves.

New shoots diameter

About ten new shoots (Same year) were
selected. New shoots diameter was
measured by using vernier caliper and the
average was calculated.

Leaf area

On late June, Sixteen growing shoots per
tree were randomly selected and marked to
measure in late September (at growth
cessation) to estimate the maximum leaf
area according to El-Deeb and Abbas
(1993).

Ten mature leaves of every new shoot
growth from spring cycle were taken at
random from each tree and placed on paper
sheets. The leaf area was measured by
counting the squares to the nearest cm by

using the fresh weight method. Certain
known disks were taken from the leaves
with a cork borer and weighted. The leaf
area was calculated using the following
formula:

LFW

Leaf area _ xArea of (cmz)
(L.A) disks

Disk fresh weight
LA = Leaf area (cm?)
LFW = Leaf fresh weight (g).
Tree circumference

Trees circumference was calculated by
measuring the diameter of the tree
consistent trend then calculate the radius as
follows:

Trees circumference = 2wy

m=3.14
r=radius
Statistical analysis
The results in this study were exposed to
proper statistical analysis of variance for a
Split Plot Design (SPD) with (two factors
split plots) using M-STATE C computer

program for Agricultural analyses V.6.13
(Co. Hort. software, Berkeley, CA 94701)
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with three replicates contents two trees.
Duncan’s multiple range tests was used for
comparison between means. Different
alphabetical letters in the column are
significantly differed at (0.05) level of
significance (Duncan, 1955). The same
trees were used throughout both
experimental seasons.

RESULTS AND DISCUSSION

Vegetative parameters
Number of new shoots

The number of new shoots was
significantly affected by all treatments in
both seasons, as shown in Table 3.
Irrigation with 100% of ETc significantly
increased number of new shoots followed
by 75% and 50% ETc, respectively, in both
seasons. Also, Psy significantly increased
number of new shoots followed by P,s and
Py, respectively in both season. Regarding
to the interaction between ETc and polymer
results showed that trees treated with
ETc;sPys in both seasons were given the
highest values compared with ETcsoPy in
both seasons.

New shoots length

New shoots length of peach trees was
significantly affected by all treatments in
both seasons, as shown in Table 3. New
shoots length was significantly increased by
100% ETc followed by 75%, while 50%
ETc gave the lowest values, in both seasons.
New shoots length was significantly affected
by polymer addition on in both seasons;
treatment with 50 g/tree recorded the highest
significant values followed by 25g/tree and
control, respectively.

The interaction between ETc and polymer
gave the highest values with ETcooPso and
ETc;sPsy in the first season, respectively.
But the trees which were treated with
ETc75Pso achieved the highest values in the

second season followed by which were
treated with ETciooPsowhile the lowest
values in this respect were noticed with
ETC50P0.

New shoots diameter

As shown in Table 4 new shoots
diameter of peach trees was significantly
affected by all treatments in both seasons.
Peach trees which irrigated with ETc;o9 or
ETcys gave the highest values of new shoot
diameter, while ETcsy gave the lowest value
in both seasons. Also, shoots diameter
significantly  increased by  polymer
additions of 50g/tree followed by 25g/tree,
the control was at least.

Data presented in (Table 5) show that
the interaction between irrigation and
polymer achieved the best values with
ETc7sPsp and ETcip0Psp comparing with
control treatment.

Number of leaves/ new shoot

As shown in Table 4, irrigation levels
significantly affect number of leaves/new
shoot. Trees treated with ETcyoy obtained
the best values, while ETcsy gave the lowest
values in this respect in both seasons.

As for polymer additions, Psy significantly
increased number of leaves/new shoot
followed by P,s and Py obtained the lowest
values in both seasons.

The interaction between irrigation levels
and polymer additions affected on
leaves/new shoots in both seasons. While
ETcsoPg accorded the lowest wvalue,
ETc00Pso gave the highest value.

Leaf area

Results in Table 5 showed that leaf area
was significantly affected by all treatments
in both seasons. Trees which treated with
ETcipo gave the highest significantly
values, while which were treated with
ETcso gave the lowest.
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Table (4): Effect of different levels of irrigation quantity and polymer on new shoots
diameter and number of leaves/new shoot of '""Sheikh Zewayed peach' trees.

New shoots diameter (cm) Number of leaves/ new shoot

Irrigation Polymer Polymer Polymer Polymer Polymer Polymer

Mean Mean
(Control) 25¢ 50¢g (Control) 25¢ 50¢g
1% Season (2013/2014)

(E("i“(;lllz)l;)o"l/o) 0.5200c 0.6144b 0.7144a 0.676 A 31.92c 3334bc 3734a 34.20A
ETc 75% 0.5544bc 0.5989b 0.7478a 0.634 A 24.52e¢ 3243c 3524b 30.73B
ETc 50% 0.3989d 0.5167c 0.5867b 0.501B  20.27f 24.02¢ 27.89d 24.06C

Mean 04911 C 0.577B 0.683 A - 25.57C 2993B 3349 A -
2" Season (2013/2014)

(EC"F‘::I;E)r(;:’;)) 0.8700b 1.087a ILllla 1.023A 39.53b 40.70b 4443a 41.55A
ETc 75% 0.8622b 0.8867b 1.179a 0.976 A 32.18d 40.24b 43.51a 38.64B
ETc 50% 0.7500b 0.7489b 0.7300b 0.743B  27.40e 31.02d 35.10c 31.17C

Mean 0.8274B 091 Ab 1.007 A - 33.04C 3732B 41.01A -

Values having the same letter(s) did not significantly different according to LSD at 0.05.

Table (5): Effect of different levels of irrigation quantity and polymer on Leaf area
(cm?) and Trees circumference (m) of ""Sheikh Zewayed peach" trees.

Leaf area (cm’) Trees circumference (m)
Irrigation Polymer Polymer Polymer Polymer Polymer Polymer
Mean Mean
(Control) 25¢g 50¢g (Control) 25¢g 50¢g

1* Season (2013/2014)
((}:;’;‘l(t:;((;i)o %) 3192¢  3334bc 37452 34.23A 8.823c 8848c 8496cd 8.722A
ETc 75% 2452e 3243c 3524b 30.73B 7.270e 8.653c 9960a 8.628 A
ETc 50% 2027f 24.02e¢ 27.89d 24.06C 7.077e¢ 8207d 9.263b 8.183B
Mean 2557C 2993B 3353A - 7.723C 8.569B 9.240 A -

2"'Season (2013/2014)
(CE"T“ctlrg})% | 2488b 27.70a 28.85a 27.04A 1024c 1027c¢ 9.82cd 10.11A
ETc 75% 24.52e 3243c 3524b 30.73B 826le 10.02c 11.69a 9.991 A
ETc 50% 2027f 24.02e 2789d 24.06C 8.017¢ 9.456d 10.80b 9.424B
Mean 2557C 2993B 33.53A - 8.839C 9917B 10.77A -

Values having the same letter(s) did not significantly different according to LSD at 0.05.
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The highest significantly values of leaf
area in the two seasons were recorded with
polymer addition of 50g/tree, while the
lowest values were given with control (Py).

The interaction between irrigation and
polymer showed that ETc;o0Py or ETc75Ps
gave the highest significantly values
comparing with ETcsoPy in both seasons.

Trees circumference

In both seasons, trees irrigated with
ETcioo obtained the highest values of tree
circumference, while the lowest values
were achieved with ETcsy (Table 5).

Polymers additions treatment of 50g/tree
gave the highest significant values followed
by 25g/tree, while control gave the lowest
values in both seasons.

The interaction between irrigation levels
and polymer additions significantly boosted
tree circumference.

ETc75P50 gave the highest significant
values, while the lowest values were given
by ETc50P0 in both seasons.
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