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HIS investigation was carried out during 2007 and 2008 seasons

on eight years old peach trees grown in a commercial orchard
located at Sedy Salem District, Kafrelsheikh governorate, Egypt. to
evaluate and compare vegetative growth, flowering bud fertility,
maturity, yield and fruit quality of three peach cultivars namely,
Florida Prince, Early Grand and Desert Red under North Delta
condition. The evaluation of the three peach cultivars exhibited that
“Desert Red” cultivar produced highest yield, but its fruit reach
maturity later in the third week of May. However, “Early Grand”
cultivar obtained least number of fruits per tree with intermediate
yield (kg) per tree and highest fruit quality particularly fruit weight,
size TSS and anthocyanin content, but its fruit maturity occurred at
early May. Furthermore, “Florida Prince” cultivar started vegetative
and flower buds very early, and produced highest significant number
of flower buds, most of them born on the basal part of the shoot and
recorded the longest shoot and internode. It recorded the highest
fertility index. Therefore, produced highest number of fruits per tree
with low quality. In addition, this cultivar reached full bloom early on
the end of January and fruit maturity occurred by early of April and
thus is considered early harvest cultivar .

Keywords: Peach cultivars, Evaluation, Vegetative growth, Yield,
Fruit characteristics.

Peach is one of the most important deciduous fruit trees grown in Egypt. The
total planted area increased rapidly through the last three decades due to
introduced several peach cultivars of low and moderate chilling requirements by
the Agricultural Development system (Stine et al., 1982, Mansour & Stino,
1986a & 1986b and Shaltout, 1987). It reached about 80609 feddans with a
production of about 273256 tons according to the last statistics of Ministry of
Agriculture and Land Reclamation (2010).There are very few information about
the different characteristics of these newly introduced peach cultivars viz.
behavior of bud opening, vegetative growth, flowering, yield and fruit
quality(Mohamed, 1995). Accordingly, this study was planned to evaluate the
performance of three peach genotypes, namely Florida Prince, Early Grand and
Desert Red under North Delta conditions and comparing their bud fertility.
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Materials and Methods

The present study was carried out during tow successive seasons of 2007and
2008 on eight years old Florida Prince, Early Grand and Desert Red peach cvs.
trees (Prunuspersica L. Batsch) budded on Nemaguard rootstock, spaced at 4 x4
m, trained to an open-vase systemand grown in private orchard located at Sedy
Salem district, Kafrelsheikh Governorate. Trees were subjected to horticulture
practices usually done in this region. The depth of water table is about 140-160
cm. The orchard soil is classified as clay and slightly alkaline. Other chemical and
physical properties of the experimental soil are presented in Table 1.

TABLE 1. Some chemical and physical properties of the experimental soil.

Soil variable Soil depth (cm)

0-30 30-60 60-90
pH 8.20 8.20 7.90
EC mmhos/cm 2.29 1.78 1.75
SAR* 4.78 3.97 391
OM%* 2.15 1.34 0.89
AP ppm* 3.97 3.85 5.39
Soluble cations meg/L
Na* 12.30 10.89 7.93
K* 0.15 0.16 0.13
Ca™ 5.36 4.39 3.28
Mg 411 4.03 3.96
Soluble anions (meg/L)
Cr 14.21 12.20 8.14
HCO3 3.50 341 3.15
CO5” 0.00 0.00 0.00
SO, 421 3.86 4.01
Textural

SAR =Sodium absorption ratio, OM = Organic Matter, AP = Available phosphorus.

Also, data of air and soil temperature, relative humidity and evaporation rate
are presented in Table 2. The objective of this experiment was to evaluate and
compare the behavior of the three peach cultivars specially bud fertility. In
addition, the distribution of dormant, vegetative and flower buds on different
position of one-year old shoots hoping to give useful information helping peach
growers in pruning their trees. Each cultivar treatment was represented by five
trees selected to be healthy, as uniformas possible in size and vigour.
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TABLE 2. Air and soil temperature (°C), relative humidity% and evaporation rate

(%) at Kafrelsheikh region.*

AT Auv. soil AT Auv. soil
temperature| RH temp. °C Evap.| temperature| RH temp. °C Evap.
Month (°C) % ) % (°C) % ) %

Max.| Min Max.| Min Max.| Min Max.| Min

2007 2008

Jan. 18.7 6.1 | 71.0{ 135(10.7| 3.6 | 194 5.6 | 69.5( 13.7| 94| 3.2
Feb. 163 6.0 | 70.2( 13.4(109| 3.1 | 172 | 7.1 | 71.0{ 153 9.1| 26
Mar. 197 6.5 |63.1|158(14.0] 26 | 22.7 | 8.7 | 68.1 19.8|14.2| 2.8
Apr. 153 | 10.1|66.8( 21.1(18.7 3.5 | 26.2 | 11.1|64.8( 243|175 5.1
May. | 29.7 | 16.4 | 64.4( 26.0| 25.1| 5.1 | 276 | 17.1|63.3| 27.6 | 20.5| 4.7
June 30.0 | 18.6 |66.9( 28.7(26.5| 6.1 | 29.5 | 18.7 (69.7| 27.8| 24.2| 59
July 311| 21.0|69.1 30.5(28.7| 6.5 | 32.7 | 24.9(72.0/ 304|254 56
Aug. 32,7 227(71.0{ 31.4(28.6| 65 | 326 | 24.8(71.1] 30.5|24.1] 6.1
Sept. | 29.6 | 20.6 | 65.4| 26.7| 24.5| 6.0 | 30.0 [ 20.1 | 67.5| 24.6|22.1| 5.6
Oct. 27.7 | 158 (67.6 24.7(223| 48 | 29.0 | 19.2 (69.9| 22.9| 20.7| 4.3
Nov. 2471 123 (701 23.4(19.7| 44 | 243 | 17.8(70.4| 20.3| 16.5| 4.1
Dec. 20.1 | 8.7 [68.8] 17.2[(10.5] 4.7 [ 20.2 | 10.7 [ 68.4] 12.6[ 11.2] 3.8

* According to daily weather observations of Seidy Salem Weather Station

Thus, fifteen peach trees were chosen and used in this experiment (3 cultivars
x 5 trees). Ten one-year old shoots in the four directions were labeled and left
unpruned on each tree of each cultivar for testing bud fertility as a number of
flower buds/shoot length or per node. Evaluation and comparison among the
three peach cultivars included the following parameters:

Dates of foliation and defoliation as well as vegetative growth period
(days)

Dates of flower bud breaking, full bloom and fruit maturity as well as
fruit development period (days).

Number and percentage of total, dormant, vegetative and flower buds.
Shoot and internode length (cm) and number of internodes per shoot.
Number and percentage of flower buds on different positions (basal,
middle and terminal) of one-year old shoots.

Distribution of dormant, vegetative and flower buds on different
position of one-year old shoots.

The fertility was evaluated by recording the number of flower buds per
one cm of shoot and per node.

Date of fruit maturity and harvest periods (days).

Yield.

Physical and chemical fruit properties.

A randomized complete block design was used. The obtained data were
subjected to statistical analysis according to Snedecor and Cochran (1990) and
the least significant different (LSD) test was used for comparing between
averages.
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Results and Discussion

Vegetative growth

Dates of vegetative bud breaking on different directions of trees

It is clear from the data of Table 3 that, vegetative buds of Florida Prince
cultivar started breaking in all direction approximately at the same time on (7-
9/1, 9-4/1).However vegetative buds of Early Grand and Desert Red peach
cultivars started breaking in the north direction early on (8/1, 12/1) and (11/1,
12/1) in both seasons, respectively but buds in the east and west directly started
breaking together on (10/1, 13-14/1) and (12/1, 15-16/1), while buds of south
direction started breaking later on (16/1, 17/1) and (17/1, 17/1) in both seasons,
respectively. This effect could be due to the reduction in temperature in the
north direction compared to south one of winter. These results are in harmony
with those obtained by Mohamed (1995) who evaluated some peach cultivars
and mentioned that vegetative buds of Florida Bell started opening in the north
direction early on Feb. 2" Moreover, buds in the east and west directions
started opening together on Feb. 5" while, buds in south direction started
opening lately on Feb. 9"

AS for the effect of cultivar, the data revealed that, all the three tested
cultivars started breaking early in January due to its low chilling requirements.
In addition “Florida Prince” started vegetative bud very early and “Early Grand”
was intermide in starting while Desert Red started later in both seasons.The
present results are in line with those reported by Mansour and Stino (1987b).
They indicated that vegetative bud break occurred about one week earlier in
“Early Grand” than in “Desert Gold”. Moreover, Shaltout (1987) indicated that,
“Florida Prince” required about 100-150 hours at 7.2°C to release its bud from
dormancy and he added that the time of vegetative bud break of Florida Prince
cultivars was on Jan. 25 in 1986 and Feb. 1 in 1987 in Nobaria, Beheira
Governorate, Egypt.

TABLE 3. Dates of vegetative bud breaking in different direction of trees of some
peach cultivars in 2007 and 2008 seasons.

Cultivar Dates of vegetative bud breaking Main
East | West | North [ South
2007 season
Florida prince Jan. 8 Jan. 8 Jan. 7 Jan. 9 Jan. 8
Early Grand Jan. 10 Jan. 10 Jan. 8 Jan. 16 Jan. 11
Desert red Jan. 12 Jan. 12 Jan. 11 Jan. 17 Jan. 13
2008 season
Florida prince Jan. 10 Jan. 10 Jan. 9 Jan. 11 Jan. 10
Early Grand Jan. 14 Jan. 13 Jan. 12 Jan. 17 Jan. 14
Desert red Jan. 16 Jan. 15 Jan. 12 Jan. 17 Jan. 15
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Defoliation dates and vegetative growth periods

Data presented in Table 4 indicated that defoliation occurred early in
“Florida Prince” at (Oct. 20" and Oct. 16th) and occurred intermide in “Early
Grand” at (Oct. 25" and Oct. 23rd) while occurred latterly in “Desert Red” at
(Nov. 5™ and Nov. 4™) in both seasons, respectively.. Similar results were
reported by Mansour and Stino (1987) who found that leaf abscission of
Meadowlark peach cultivar under El-Kanater conditions, advanced for about 10
days in the second than in the first season (98% of leaf abscission occurred in 30
Nov., 1984 while in 20 Nov., 1985).

TABLE 4. Defoliation dates and vegetative growth periods (days) of some peach
cultivars in 2007 and 2008 seasons.

2007 season 2008 season
Cultivars Defoliation | VGP (days)* Defoliation | VGP (days)*
dates dates
Florida prince Oct. 20 285 Oct. 16 280
Early Grand Oct. 25 287 Oct. 23 282
Desert Red Nov. 5 296 Nov. 4 293
LSD 0.05 - 2.17 - 211
LSD 0.01 - 3.16 - 3.07

*VVGP = Vegetative growth period (days)

Concerning vegetative growth period (VGP), it is clear that, Florida Prince
and Early Grand peach cultivars recorded the shortest vegetative growth periods
respectively. While, Desert Red Peach cultivar counted the longest vegetative
growth in both seasons, respectively. This variation among the three tested
peach cultivars in vegetative growth period (days) mainly attributed to Gentic
background. Such results are in harmony with those obtained by Mansour and
Stino (1987). However, change of weather from year to other could interfere
with this effect.

Number and percentage of buds types

Data of Table 5 show that, the highest total number of buds per one year
old shoot belonged to “Florida Prince” (45.7 & 41.3) followed by “Desert
Red” (41.4 & 39.9) while, the least number came from Early Grand (39.1 &
37.2) in 2007 and 2008 seasons, respectively.The data also exhibited that,
Florida Prince cv produced highest significant number and percentage of
flower buds and lowest significant number and percentage of vegetative and
dormant buds with comparison to Early Grand and Desert Red peach cultivars
in both seasons. The differences in the percentages of dormant, vegetative and
flower buds between Early Grand and desert Red cultivars were not
significant in both seasons. These results could be mainly attributed to genetic
variation among the tested peach cultivars. These findings are in general
agreement with those reported by El-Baz et al. (2007) who evaluated three
peach cultivars namely Florida Prince, Florida Gold and Early Grand,
indicated that, under EI-Wahat El-Baharia, Giza conditions. The percentage of
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leaf bud was the highest in Florida Gold (32.8 & 35.4%) but Early Grand gave
the lowest percentage (30.4 & 30.6%) in 2004 and 2005 seasons, respectively.
However, the highest floral buds percentage obtained with Early Grand (60.8
& 55.0%) but Florida Prince gave the lowest percentage (59.0 & 52.7%).
Similar results were also reported by Eliwa (2005) who indicated that flower
buds% was significantly higher than vegetative buds % in all selected strains
of “Mit Ghanmr” peach except late “Sultani” and “Neely” strains. However,
“Neely” and “Fark” strains recorded the highest values of dormant buds %
compared to other strains.

TABLE 5. Number and percentage of buds type of some peach cultivars in 2007
and 2008 seasons.

Total buds Dormant buds | Vegetative buds| Flower buds

Cultivar No. | % No. [ % No. [ % No. | %

2007 season

Florida prince | 45.7 100 5.6 1225 | 147 | 3217 | 254 | 55.58

Early Grand 39.1 100 7.1 18.16 | 145 | 37.08 | 17.5 | 44.76

Dessert Red 41.4 100 6.9 16.67 15.9 38.40 18.6 44.93

LSD 0.01 0.31 - 0.16 131 0.21 1.78 1.13 1.67
LSD 0.05 0.45 - 0.23 191 0.31 2.59 1.64 2.43

2008 season

Florida prince [ 41.3 100 4.9 11.86 | 14.4 | 34.87 | 22.0 | 53.27

Early Grand 37.2 100 6.7 18.01 | 139 | 37.37 | 16.6 | 44.62

Dessert Red 39.9 100 6.4 16.04 | 152 | 3810 [ 18.3 | 45.86

LSD 0.01 0.33 - 0.17 191 0.18 1.89 111 1.50
LSD 0.05 0.48 - 0.25 2.78 0.26 2.75 1.61 2.18

* Total buds per one year old shoot.

Shoot growth

Data illustrated in Table 6 clear that, there were significant differences
obtained between cultivars in shoot and internode length in both seasons. The
highest values of shoot length recorded with Florida Prince cultivar (52.95 &
55.62 cm) followed by Desert Red cultivar (47.72 & 51.41 cm) while, the
lowest values belonged to “Early Grand” (45.84 & 49.73) in 2007 and 2008
seasons, respectively. The obtained results herein are in line with those reported
by Hussien (2009) who indicated that, the highest average shoot length obtained
with Bakkeveld peach cultivar (73.06 cm) while the shortest shoot recorded
with “De Wet” cultivar (55.24 cm). As for internode length, the parameter take
the same trend as influenced with cultivar and the longest internode came from
“Florida Prince” descendingly followed by “Desert Red” cultivar. Meanwhile,
Early Grand produced the shortest internode.

As for number of internodes per shoot, it is clear that the highest number
produced with Florida Prince and Early Grand cultivars without significant
differences between them in both seasons, while the least number belonged to
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Desert Red peach cultivar. Similar results were also obtained by Mohamed
(1995) who mentioned that Florida Beauty, “Sun Gold” and Florida Belle gave
the highest number of internodes followed by La Peacher and La Festival.
However, the least number was obtained by Texstar and June Gold peach
cultivar. Also, Hussien (2009) reported that “De Wet” peach cv. gave the
highest number of internodes per shoot followed by Hermosilla (29.92) but the
least number obtained by Desert Pearl and Bokkeveld (22.67 and 22.17,
respectively).

TABLE 6. Shoot and internode lengths and number of internode per shoot of some
peach cultivar in 2007 and 2008 seasons.

Cultivar Shoot length | Internode length [ No. of internode/shoot
(cm) (cm)
2007 season
Florida prince 52.95 1.84 28.8
Early Grand 45.84 1.62 28.3
Dessert Red 47.72 1.73 27.6
LSD 0.01 1.39 0.12 0.68
LSD 0.05 2.02 0.18 0.99
2008 season
Florida prince 55.62 1.85 30.1
Early Grand 49.73 1.69 295
Dessert Red 51.41 1.82 28.2
LSD 0.01 1.63 0.13 0.71
LSD 0.05 2.37 0.19 1.03
Flowering

Dates of flower bud breaking at four directions of the tree

Table 7 show that flower buds of the three tested peach cultivars started
breaking early in the North direction in (26/12 & 28/12), (29/12 & 31.12) and
(11/ & 2/1) for Florida Prince, Early Grand and Desert Red in 2007 and 2008
seasons, respectively. While, flower buds at south direction started breaking
lately on (1/1 & 2/1), (3/1 & 5/1) and (7/1 & 5/1) for “Florida Prince”, “Early
Grand” and “Desert Red” peach cultivars in both seasons, respectively.
However, flower buds at east and west directions started breaking on
intermediate dates. South is warmer than other sides, which in turn affected
chilling requirements and delayed flower bud breaking. Such findings are in
agreement with those obtained by Mohamed (1995).

With respect to the main effect of cultivar, the data revealed that flower bud
breaking of “Florida Prince” occurred early on (Dec. 28" and Dec. 31%)
followed by Early Grand on (Jan. 1% and June 3) while delayed in Desert Red
on (Jan. 4™ and Jan. 5““) in both seasons, respectively. In all tested peach
cultivars the time of flower bud breaking occurred on late December and early
January in both seasons. These results may be due to the reduction in chilling
requirement needed for Florida Prince cultivar. Also, Shaltout (1987) pointed
out that flower buds of Florida Prince peach cultivar required less chilling hours
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and terminated their dormancy earlier than the vegetative ones. He added that
“Florida Prince” required about 100-150 hours at 7.2°C to release its buds from
dormancy. These findings are in agreement with those obtained by Kumar et al.
(2004) who indicated that peach cultivars differed in their time required to
complete the bud development and the flowering occurred from 10" March for
“Tessia Samisto” and from 18" March for “Holes Early”.

TABLE 7. Dates offlower bud breakingat different directions of the tree of three peach
cultivars in 2007 and 2008 seasons.

Cultivar Dates of flower bud breaking Main
East | West | North [ South
2007 season
Florida prince Dec. 28 Dec. 28 Dec. 26 Jan. 1 Dec. 28
Early Grand Jan. 2 Jan. 1 Dec. 29 Jan. 3 Jan. 1
Desert red Jan. 4 Jan. 4 Jan. 1 Jan. 7 Jan. 4
2008 season
Florida prince Jan. 1 Dec. 31 Dec. 28 Jan. 2 Dec. 31
Early Grand Jan. 4 Jan. 3 Dec. 31 Jan. 5 Jan. 3
Desert red Jan. 5 Jan. 5 Jan. 2 Jan. 8 Jan. 5

Number and percentage of flower buds on different positions of the shoot

It is evident fromdata presented in Table 8 that all cultivars borne flowers on
oneyear old shoots. However, the position of flower bud on the shoot varied from
cultivar to other.

TABLE 8. Number and percentage of flower buds on different position on one year
old shoot of some peach cultivars in 2007 and 2008 seasons.

. Basal part Middle part Terminal part
Cultivar
No. | % No. | % No. | %
2007 season
Florida prince 14.3 57.20 7.8 30.71 3.3 12.99
Early Grand 5.6 32.00 6.0 34.29 5.9 33.71
Dessert Red 49 26.34 8.1 43.55 5.6 30.11
LSD 0.01 1.75 2.63 0.74 1.31 0.72 1.89
LSD 0.05 2.55 3.83 1.08 1.91 1.05 2.75
2008 season
Florida prince 125 56.82 7.0 31.82 2.5 11.36
Early Grand 55 32.53 5.7 34.34 5.4 33.13
Dessert Red 4.3 23.50 8.2 4481 5.8 31.69
LSD 0.01 1.36 2.61 0.65 151 0.78 1.86
LSD 0.05 1.98 3.80 0.95 2.98 1.13 2.71

" Total buds per one year old shoot.
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Early Grand cultivar borne all its flower buds along of one year old shoots
without any effect of the positions on the shoot. The number of flower buds were
(5.6 and 6.0 and 5.9) and (5.5, 5.7 and 5.4) and the percentage of flower buds were
(32.00, 34.29 and 33.71) and (32.53, 34.34 and 33.13%) at basal, middle and
terminal parts ofthe shoot in both seasons, respectively. However, Florida Prince
cultivar borne most of flower buds on the basal part of shoots (14.3 and 12.5) with
the percentage of (57.20 and 56.82%), in both seasons, respectively. While Desert
Red peach cultivar borne most of flower buds at the middle part of the shoot
(8.1 and 8.2) with the percentage of (43.55 and 44.81%) in the first and second
seasons, respectively. These variation in number and percentage of flower buds
located at different position on 1-year old shoot might be due to genetic makeup.
Similar results were also reported by Mohamed (1995) who indicated that the
number of flower buds of eight evaluated peach cultivars located at different
position of one year old shoot were different. A high number of flower buds
were formed on the middle part of shoots for “La Festival” and “Florida
Beauty” but most flowers of “Florida Gold”, “Texstar”, “Sun Gold” and
“Florida Belle” were carried out on the terminal two thirds. Meanwhile, the
flower buds of La Peacher were carried along shoots without any effect of the
position of the shoot.

Distribution of buds type at different position of the shoot

Data illustrated in Fig. 1 show distribution of dormant vegetative and flower
buds on different position of one year old shoots ofthe three tested peach cultivar as
average 2007 and 2008 seasons. Itis clearthat the highest averagenumber of flower
buds of“Florida Prince” carried out on the basal parts of the shoot. Meanwhile, the
most flower buds of“Desert Red” were carried out on the middle part. Furthermore,
the flower buds of “Early Grand” were found along the shoot with respect to
vegetative buds, it is clear that, the highest average number of all tested peach
cultivars were carried out on basal and middle parts but the highest number of
dormant buds always carried out on the basal part of one year old shoots. These
findings are in harmony with those obtained by Mohamed (1995) who found thatthe
percentage of vegetative buds obtained with “Florida Beauty” gave the highest
values (88.1% in 1992 and 75.3% in 1993) as compared to another cultivars
followed closely with “Sun Gold” (85.3% in 1992 and 72.2% in 1993), while the
least percentage recorded in June Gold (50% in 1992 and 39.2% in 1993). On the
otherhand Florida Belle, “Florida Beauty and “Sun Gold” gave the highest opening
percentage of flower bud (87.95, 89.5, 88.9% in 1992 and 72.4, 77.5, 74.2% in
1997) while the least percentage was obtained with June Gold (51.7adn 42.2%) in
1992 and 1993, respectively.

Flower bud density (FDB)
Data of Fig. 2 and 3 show fertility index and number of flower buds per node
of some peach cultivars in 2007 and 2008 seasons.

Concerning fertility indexas number of flower buds per 1cm of shoots, the data
disclosedthat Florida Prince cultivar obtained the highest values in both seasons
(0.48 and 0.40) compared to “Early Grand” and “Desert Red”. The least values
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recorded with “Early Grand” (0.38 and 0.33), while “Desert Red” showed an
intermediate fertility index (0.39 and 0.36). The differences between “Desert Red”
and “Early Grand” was only significant in the second season. The highest fertility
index in “Florida Prince” may be due to its ability to produce more flowering buds.
Such variation in fertility index were also noticed by Barone et al. (1995) on four
peach cultivars who found that “Maravilha” had the greatest flower density
(flower buds/cm) followed by “Florida Star”. Also, Sottile et al. (2003) on 18
almond cultivars grown in Italy mentioned that, the highest values of fertility index
belonged to “Don Pitrio” (2-27) followed by “Bottara” (1-65) while the least values
recorded with Buscarina (0-29). As for number of flower buds per node, the
obtained data exhibited that, this variable take the same trend of fertility indexas

influenced by the cultivar. “Florida Prince” showed the highest density (0.85 and

0.71) followed by “Desert Red” (0.65 and 0.63) then came “Early Grand” (0.60 and

0.54). The differences among the three studied peach cultivar were significant in

both seasons. Similar variation in density of flower buds were reported by Hussien

(2009) who evaluated some peach cultivars and indicated that “Hermosillo” cultivar

had the highest density of buds compared to other cultivars.
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Fig. 1. Distribution of dormant, vegetative and flower buds on different position on
one year-old shoots of three peach cultivar (average 2007 and 2008 season .
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Fig. 2. Fertility index of some peach cultivars in 2007 and 2008 seasons .
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Fig. 3. Number of flower buds pernode of some peach cultivars in 2007 and 2008 seasons.
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Full bloom

The full blooming stage is recorded when the opened flowers reached 50%
or more. The full bloommg stage was evident early in “Florida Prince” cultivar
on January 27" and 25 respectively in both seasons, followed by “Early
Grand” on February 1° and January 30" in both seasons. While, the full bloom
of “Desert Red” occurred on February 3™ and January 31% in the first and
second seasons as shown in Table 9 . Generally, the results indicated that in the
three cultivars, full bloom stage have occurred earlier in the second season than
the first one. “Florida Prince” cultivar which required 100-150 hours chill units
for bud break, according to Shaltout (1987) have bloomed earlier than the
medium chilling requirement cultivars. These results are in harmony with those
obtained by Aly (1988) who found that “Florida Belle” and “Florida Prince”
usually blooming early at the same time by late January. Meanwhile, “Florida
Gold” blooming later than the other cultivars need higher chilling requirement.
Also, Sherman and Lyrene (1989) found that full bloom of Florida Star peach
cultivar occurs during early February about 3 days after “Florida Prince”.

TABLE 9. Dates of full bloom and maturity and fruit development period.

Cultivar Date of(ful)l bloom Date of maturity FDB* (days)
FB
2007 seasons
Florida prince Jan. 27 Apr. 4 69
Early Grand Feb. 1 May 3 91
Dessert Red Feb. 3 May 19 111
LSD 0.01 - - 3.01
LSD 0.05 - - 4.38
2008 season
Florida prince Jan. 25 Apr. 6 72
Early Grand Jan. 30 May 3 94
Dessert Red Jan. 31 May 20 110
LSD 0.01 - 3.11
LSD 0.05 4.52

FDP: fruit development perlod (No. of days from full bloom to maturity).

Fruiting

Fruit maturity

The present data of Table 10 indicated that the number of days required for
fruit maturity from full bloom had varied according to the cultivars. In the first
season, the fruit maturity of “Florida Prince” occurred by early April 4t after 69
days from full bloom, while the fruits of “Early Grand” matured at May 3" after
91 days. On the other side, fruits of “Desert Red” required a longer maturing
period 111 days from full bloom.In the second season fruit maturity occurred
slightly later than first one. The fruits of “Florida Prince” were matured by early
Aprll 6" after 72 days from full bloom followed by “Early Grand” by early May
3 after 94 days and “Desert Red” by late May 20" after 110 days from full
bloom.Peach fruit development had three distinct stages with a double sigmoidal
growth curve and there was a positive correlation between the period of pit
hardening (Stage 11) and the number of days required for maturity. Whereas,
“Florida Prince” which considered to have the shortest maturity period had the
shortest period of pit hardening (Aly, 1988). The previous studies indicated that
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the fruit maturity of “Florida Prince” occurred during late April to early May
after about 79.84 days from full bloom under Egyptian conditions (Mansour and
Stino, 1987; Shaltout, 1987 and Aly, 1988). However, fruit maturity of Early
Grand occurred from 30 April to 4 May as mentioned by Dozier et al. (1998).

Harvest datesand periods

With respect to harvest dates and periods (days) the data obtained in Table
10 indicated that the tested peach cultivar varied in their harvest dates and
periods. It was found that, under North Delta condition, “Florida Prince” is early
harvested from April 4" to April 20" (16 days) in the first season and during
April 6" — April 21° (15 days) in the second one followed by “Early Grand”
which was harvested during May 34 May 20" (17 days) and May3rd — May
21°' (18 days) in 2007 and 2008 seasons, resPectively. Whereas, “Desert Red”
was harvested later during May 19" — June 7" for 19 days and during May 18"
— June 7™ for 20 days. Moreover, “Desert Red” peach cultivar showed the
longest harvest period nearly three weeks (19-20 days) from the end of May to
the first week of June followed by “Early Grand” (17-18 days) during first to
third weeks of May. Meanwhile, “Florida Prince” recorded the shortest harvest
period (16-151 days) during first to third week of April in both seasons.

These results herein are in line with these obtained by Shaltout (1987) who
concluded that, the harvest period of “Florida Prince” ranged between 2/5 to
21/5 in 1986 and 1/5 to 10/5 in 1987 season under Egyptian conditions.
Furthermore, Dozier et al. (1998) found that the first harvest date was from
April 4™ to May 4™ for Early Grand peach cultivar.

Generally, “Florida Prince” considered the suitable cultivar under the
conditions of North Delta due to its low chilling requirements which in turn
reached full bloom stage early on January 27" and January 25" its fruit
maturity occurred by early April after (69-72 dayz from full bloom and
harvested from April 4™ to April 20" and from April 6 to April 21%) in the first
and second seasons, respectively (Table 10) .

TABLE 10. Harvest dates, period and yield of the three peach cultivars in 2007 and 2008.

Cultivars Harvest dates Harvest No. of Yield
period (days)| fruits/tree (kgltree)
2007 season
Florida prince Apr. 4-Apr.20 16 482 38.15
Early Grand May 3-May 20 17 426 40.61
Desert Red May 19-June 7 19 461 42.14
LSD 0.05 - 0.97 4.01 1.12
LSD 0.01 - 1.41 5.83 1.62
2008 season
Florida prince Apr. 6-Apr.21 15 412 34.90
Early Grand May 3-May 21 18 357 36.38
Desert Red May 18-June 7 20 405 38.82
LSD 0.05 0.87 5.12 1.09
LSD 0.01 1.27 7.44 1.59
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Yield

Number of fruits/tree

According to data presented in Table 10, it is clear that, “Florida Prince”
cultivar produced significantly the highest number of fruits per tree followed
by “Desert Red” (46ladn 405) while, “Early Grand” gave the least number
in both season. The highest number of fruits recorded for “Florida Prince” in
comparison with other cultivars could be attributed to the highest fertility
index of this cultivar.These results are in harmony with those obtained by
Ahmed et al. (2002) who indicated that, maximum number of fruits 945/tree
was were recorded for “Early Grand” which was significantly higher than
Florida Sun 746/tree.

Yield (kg/tree)

Concerning the yield as (kg/tree) of the three peach cultivars, the present
data in Table (10) exhibited that, “Desert Red” cultivars produced maximum
yield per tree (42.14 and 38.82 kg). Meanwhile, “Florida Prince” gave minimum
yield (38.15 and 34.90 kg). However, “Early Grand” gave the intermediate yield
(40.61 and 36.38 kg) in 2007 and 2008 seasons, respectively. The reduction in
“Florida Prince” yield as kg/tree may be due to higher number of small fruits,
since it recorded the highest number of fruits/tree in both seasons.These findings
are in complete agreement with those obtained by El-Baz et al. (2007) who
mentioned that, “Florida Prince” produced the lowest average yield (42.9 and
33.70 kg/tree) in El-Wahat El-Baharia and El-Badrashin regions, respectively.
While, El-Etraby (1996) indicated that “Desert Gold” cultivar gave the highest
yield 80.75 kg/tree followed by “Early Grand” cultivar 78.50 kg/tree and
“Florida Sun” cultivar was the lowest one 62.73 kg/tree.

Fruit quality:
Physical fruit properties:

Fruit weight (g):

Data of Table 11 disclosed that, “Early Grand” cultivar gave the highest
significant values (95.32 and 101.91 g) as well as “Desert Red” (91.41 and
95.86), while, “Florida Prince” showed the least significant average of fruit
weight (79.15 and 84.27) during the first and second seasons, respectively.
These variation in fruit weight of among peach cultivars could be mainly
attributed to genetic background. These findings herein are in line with the
previous studies of El-Baz et al. (2007) who found that the highest fruit weight
was obtained from “Early Grand” (98.0-102.3 g). While “Florida Prince”
cultivar gave the lowest one (90.4 — 93.9 g). However, El-Khoreiby et al. (2011)
mentioned that “Desert Red” showed an intermediate fruit weight. Also,
Shaltout (1987) found that “Florida Prince” weighed about (80.5 and 99.5 g) in
the two successive seasons of 1986 and 1987 in El-Nobaria region.

Fruit size and dimensions

In the two studied seasons, the effect of cultivars on fruit size (cm®) showed
that, the largest fruits and highest significant values in fruit length observed in
“Early Grand followed by “Desert Red” while the smallest was “Florida

Egypt. J. Hort. Vol. 42, No.1 (2015)



EVALUATION OF THREE PEACH CULTIVARS ... 31
Princein both seasons.Such results are in harmony with the findings of Aly
(1988) and Hussien (2009). reported that “Florida Prince” showed the least
significant size.

TABLE 11. Physical fruit properties of some peach cultivars in 2007 and 2008

seasons .
Fruit | Fruitsize Fruit Fruit Fruit Fruit
weight (g)[ (cm®) length diameter [shape (L/D| firmness
Cultivar (cm) (cm?) ratio) (Lfin?)
2007 season
Florida prince 79.15 77.57 5.27 5.56 0.95 12.79
Early Grand 95.32 93.09 5.56 6.01 0.93 14.86
Desert Red 91.41 89.94 5.47 5.89 0.93 12.96
LSD 0.05 2.02 1.96 0.019 0.022 NS 0.78
LSD 0.01 2.94 2.85 0.027 0.032 1.13
2008 season
Florida prince 84.27 82.68 5.37 5.74 0.94 12.85
Early Grand 101.91 99.59 5.68 6.15 0.92 15.98
Desert Red 95.86 93.75 5.58 6.00 0.93 13.06
LSD 0.05 2.18 2.10 0.021 0.024 NS 0.76
LSD 0.01 3.17 3.05 0.031 0.036 1.11

Fruit shape index

Shape is a function of length and diameter of the fruit, Table (12) show that
there were no significant differences among the tested cultivars in fruit shape
indexin both seasons. Fruit shape of all cultivars nearly ranged between (0.92 —
0.95) and seemed to be round. However, it was reported that “Florida Prince”
under Egypt conditions is described as nearly round (Mansour and Stino, 1987).
Similar results were also reported by Shaltout (1987) and Aly (1988).

Fruit firmness

The obtained results show that fruit firmness (Lb/in?) was varied among the
three cultivars and the highest significant fruit firmness resulted from “Early
Grand” cultivar with (14.86 & 1598 Lb/in®) in 2007 and 2008 seasons,
respectively while, the least values belonged to “Desert Red” and “Florida
Prince” without significant difference between them in both seasons. Such
results are in harmony with the findings obtained by El-Baz et al. (2007) who
mentioned that “Early Grand” gave the highest values of fruit firmness (144 &
16.6) but the least values belonged to “Florida Gold” in both seasons under El-
Wahat El-Baharia conditions.
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Generally, under the conditions of North Delta, “Early Grand” peach cultivar
produced heaviest, largest, widest, longest and hardest fruits followed by
“Desert Red” while, “Florida Prince” obtained lightest, smallest, narrowest,
shortest and softest ones. On the other hand, there were no significant
differences among cultivars in fruit shape in both seasons.

Chemical fruit properties

Total soluble solids (TSS)

Data presented in Table 12 revealed that, in both seasons total soluble solids
percentage (TSS) was significantly the highest in fruits of “Early Grand”
(11.54 & 11.56) followed by “Florida Prince” (10.82 & 10.61) and “Desert
Red” (10.56 & 10.47) which gave the lowest values without significant
difference between them in both seasons. These findings are in harmony with
those reported by El-Khoreiby et al. (2011). They found that the highest SSC
percentage was given by Mit Ghamr (12.2 & 12.0) followed by “Florida Prince”
(104 & 10.8) and “Desert Red” (10.8 & 10.5) in descending order in the two
seasons, respectively. Also, El-Baz et al. (2007) concluded that “Early Grand”
had highest TSS content (10.87 & 10.91%), while, “Florida Prince” recorded
least values in this respect.

Total acidity

The obtained data in Table 12 disclosed that “Early Grand” gave the lowest
significant percentage of total acidity (0.87 & 0.85) but “Desert Red” (1.10 &
1.04) and “Florida Prince” (1.07 & 1.00) showed higher values. The difference
between them was not significant in both seasons. Similarly, EI-Khoreiby et al.
(2011) concluded that, Mit Ghamr had the lowest acidity (0.6 & 0.5%) followed
by “Desert Red” (0.90 & 0.95) and “Florida Prince” (1.04 & 1.1%) in the two
seasons, respectively.

TSS/acidity ratio

Table 12 indicated that, TSS/acidity ratio take the same trend as influenced
by cultivar and the highest significant values belonged to “Early Grand” (13.26
& 13.60) compared to “Florida Prince” and “Desert Red” which recorded the
least values without significant differences between them in both seasons. The
variation in TSS/acidity ratio in peach cultivars was also noticed by Hussien
(2009) who indicated that fruits of “Bokkeveld” had significantly higher values
in (TSS/acidity ratio) compared to other cultivars.

Vitamin “C” content (mg/100g)

From the data of Table 12, it is clear that no significant differences were
noticed in vitamin “C” content (mg/100 g) between the three studied peach
cultivars in 2007 and 2008 seasons.

Anthocyanin pigment content (mg/cm?)
As shown in Table 12, it is clear that the “Early Grand” recorded the highest
significant values of anthocyanin content in fruit skin (16.42 & 16.51 ng/cm?)
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compared to “Florida Prince” (15.81 & 15.72) and “Desert Red” (15.623 &
15.69) which obtained the least values and the difference among them was not
significant in 2007 and 2008 seasons. These finding are in agreement with those
of Aly (1988) who reported that “Florida Gold” and “Florida Prince” produced
the highest significant values of anthocyanin pigments in fruit flesh than
“Florida Bell” and “Florida Beauty” came next in this respect.

Generally, fruits of “Early Grand” had highest significant values of TSS,
TSS/acidity and anthocyanin content and lowest significant values, total acidity
as compared to “Florida Prince” and “Desert Red”. The differences between
“Florida Prince” and “Desert Red” were not significant in the first and second
seasons. However, vitamin C content showed no significant difference among
the three studied peach cultivars in both seasons.

TABLE 12. Chemical fruit properties of some peach cultivars in 2007 and 2008

seasons .
. TSS% | Acidity %[ TSS/acidity [VC mg/100 g| Anthocyanic
Cultivar ; 3
ratio (pglcm’y
2007 season
Florida prince 10.82 1.07 10.11 9.63 15.81
Early Grand 11.54 0.87 13.26 9.36 16.42
Desert Red 10.56 1.10 9.60 9.46 15.62
LSD 0.05 0.67 0.48 1.11 NS 0.81
LSD 0.01 0.97 0.70 1.61 1.18
2008 season
Florida prince 10.61 1.00 10.61 9.60 15.72
Early Grand 11.56 0.85 13.60 9.51 16.51
Desert Red 10.47 1.04 10.07 9.44 15.69
LSD 0.05 0.75 0.46 1.05 NS 0.86
LSD 0.01 0.92 0.74 2.09 1.25
References

Ahmed, M., Rhuman, H.U. Ahmed, I. Khokuhar, K.M. and Qurashi, (2002)
Adaptability of peaches under sub-tropical region of Islamabad. Pakistan J. Agric.
Res. 17(1), 42-45.

Aly, M.M. (1988) Evaluation of some new peach cultivars under Egyptian conditions.
M.Sc. Thesis, Fac. of Agric., Caikro Univ., Egypt.

Dozier, WA, Ebel, R.C. Powell, AA. Caylor, AW. Nesbitt, M.L. McDaniel, N.R.
and W.R. Okie (1998) Performance of peach and nectarine cultivars on gulf cost
area of Alabama. Fruit Printing 3M August, pp. 1-23.

El-Baz, ET., Arafa, A A. and Awad, W.M. (2007) Comparative study on growth and
fruiting of some peach cultivars growing in two different locations. J. Agric. Sci.
Mansura Univ., 52(8), 5863-5873.

Egypt. J. Hort. Vol. 42, No.1 (2015)



34 M.A. ZAYAN et al.

El-Etreby, S.M.A. (1996) Physiological studies on fruits of some old and new peach
varieties. M.Sc. Thesis, Fac. of Agric. Cairo Univ., Egypt.

El-Khoreiby, AM.K., Meloukl, AM. Naglaa K.H. Serry and Abd El-Salam, N.A.
(2011) Determination of maturity stage for some peach cultivars under Ismailia
conditions. J. Plant Production. Mansour Univ., 2(1), 139-150.

Eliwa, G.l. (2005) Approach to new peach cultivars by the aid of Horticultural studies
on Mit Ghamr peach chosen strains. J. Agric. Sci. MansouraUniv., 30(8), 4649-4663.

Hussien, H.H.K. (2009) Evaluation of some peach cultivars grown in Egypt under desert
conditions. M.Sc. Thesis, Fac. Agric., Cairo Univ., Egypt.

Mansour, N.M. and Stino, G.R. (1986a) Growth and flowering behaviour of some
American peach cultivars under Egyptian climate. Agric. Res. Rev., 64(3), 397-411.

Mansour, N.M. and Stino, G.R. (1986b) “Early Grand” and “Desert Gold”, two
promising peach cultivars adapted to Egypt. Agric. Res. Rev., 64(3), 413-424.

Mansour, N.M. and Stino, G.R. (1987) Physiological behaviour of a medium chelling
requirement peach cultivar “M eadowlark”. Agric. Res. Revi., 65(3), 333-340.

Ministry, of Agriculture and Land Reclamation (2010) Agricultural Economics.
Annual Report, Cairo, Egypt.

Mohamed, A.l. (1995) Evaluation of some new introduced peach cultivars. M.Sc.
Thesis, Fac. Agric., Ain Shams Univ., Egypt.

Shaltout, A.D. (1987) Florida Prince, a promising peach cultivar recently introduced to
Egypt. Fac. Agric., Cairo Univ., Bull., 38, (2).

Shaltout, A.D. (1995) Introduction and production of some low-medium chill peach
cultivars in the sub-tropical climate of Egypt. Assiut. J. Agric. Sci., 26(1), 195-206.

Sherman, W.B. and Lyrene, P.M. (1989) “Florida Star” peach. Fruit Crops
Department, University of Florida, Gainesville, FL32611, HortScience, 24(2), 395-
396.

Snedecor, G.W. and W.G. Cochran (1990) "Statistical Methods", 7" ed. The lowa
State Univ. Press, Ames. lowa, USA, p. 593.

Sottile, F.M. Monte, Omodei, F. and Barbera, G. (2003) Fertility index, flowering
aspects and pomological traits on almond getotypes from different areas. Options
M editerranée, Série A, Numéro 63, 167-170.

Stino, G.R., Mansour, N.M. and Hamouda, A. (1982) Characters of four American
peach cultivars grown in Egypt. Fac. Agric., Ain Shams Univ., Res. Bull., 2082.

(Received 21/8/2014;
accepted 25/9/2014)

Egypt. J. Hort. Vol. 42, No.1 (2015)



EVALUATION OF THREE PEACH CULTIVARS ... 35

Jeadi i gy caai e ) 3iall ¢ gad) Lol (e cilial EOG aps
Lty

Jeldaa Ciugy gody g ¢ hus) lada praa ¢ ) oke daaa
"Alae gl paall e dasapliag
L) s gmdl) S Gl dada - el 3l RS i) o
ol = de) 3l Gsadl Kge - bl Gagan dgme — oY1 Adadlida

s

A e Fsa Jadl e YeoA YOV g DA Ealdl 1 gl
Gl 138 (e caagll g Al (g Al Aald de e 8 de )l O g
o a0 ¢ puila sl Al e Calial AU A Ry auli e
padll saill 8 Lpin 4l 5 LS oha A o WAl Jlad gl cnd il e

.Jw\séﬁjdw\j@aﬂ‘}r‘;&‘)ﬂ‘aﬁqu).._&‘}ﬂ‘j

A L) 8 e Jematall i) andls oSal
Jan 1 Sae Canili i gyl 5ls Cainall 4y el ael ) of il <okl @

GlsY) bl (b g Al dga ey i V0 VY oy @il Al
Unis gia Caon LS o g€ VT @ Yo i gl sldll Caa ) Sue s
Caia A Al s Ly ek YY Yo 8l a oY) e B
o ) e b Gl ) AVl sl 80 B, @)
C(as YAY ¢ YAO) (g pmdll saill 538 yeall Slaw 8 3 AV
YAY YAy 558 Jshl chel o) @3l Chia iy (as YAY ¢ YAY)
L Jlad Cag ol cand il e Y o) s caY 08 canse DA (52

(e Aysie dpwiy ae HS1 el B ey ay sl Gia of FlEl Ciy e
L jlie ALl g Ay il aelll e dads 2 Jis Al )l
-?Y'\. ‘(’“'.q Wﬁéd‘)a‘)ﬂ‘j AA\);L;);\”M

)esiéatﬂam,a\j?;d}m el iy a5l Caia o il Caa gl o
oY G el Ly o) Gl Caa 4l s/l (e 220
COans sall DSl J i)

5 _ydidall C};.U u@\dﬁ"uﬁ)}\ e:;\).ﬁ\ C_\slél.v_}n u\ C.\L"ul\ Q)@J:\ °
Va:;\).ﬂ\u\}mﬂ\dwhhau})kﬂuﬁu’dj\jwdﬁ\&Qh
%MJV\ 3 YA@‘)&AQ\)@LHW‘)‘A&J}X&“M@}J\
s o e f Moyl b Al Ly e ¥ o) G ail s )
'€T~~/\s\‘~~\/w}‘

AL Gia e sl e iy a3l ael ) lSe ol il ciy @
e g Al il e 3yl dael IS 3l a o Caiall Jaay Gaa
Gip st Ciall Jasy el g sadll e lSall Bl Gl 05 A
sall o aeldl e 3all e (Z0T,AY ¢ 7oV, Y 0) & a3l decl y alana
(L€AY ¢ 787,00) 35 0 3l dacl y aliza 3y @) 3 Caiall Josy iy
Al s sa JA saill o (s l) 6 ) Sle

Egypt. J. Hort. Vol. 42, No.1 (2015)



36 M.A. ZAYAN et al.

i dygine e el Jhael (ai g Ty Ml Cia of i) G
(YY) ¢ A (voEe ¢ v, gAY i/ a0 s ey Ay sl
oY) o ey (+5F € 0,07 (4T 0T oy @l 4

Otams sl S (8 (4,08 ¢ 0T ) (4, Y ¢, YA) adll 8l je

Clia (8 ) Sae chia 3 QS a3l Als e of il ekl
Voo e ) B an o) Al il Yo oYY i 1y sl
G T8, oo I el e Gl Gaas L sy

(sl e (G5 IV (e sl

L i il A U1 JulSI 500 e alY) aae (o il < jldal
o dol T E (B S G sl Clla i i G il
i Lai oV o v A A oY age (3 JalSl A e as VY ¢ 1A
Ol sAl den ey s 3E ) du gl T8 i il a L)
Al e ) I il Jshl s calial o) @)

sl e A 59 pasall (B e Yo )8 ) Lo

EAY) B/ i e Jef el (i 1oy sldl) Ciia (o il iy
s Ji el ail a (A e (00 ¢ 7)) 5, coiall 4y (£)Y
ol elly e sl (sl e S g JsY) ausall 3 (YOV ¢ £YT)
¢EY,VE) Ba8/emS O Jsanae LSl o) @l Cuall
O sl s (@aSYTLTA ¢ £0,10) a5 Ay (aaSTALAY

Opanssall DS (aaSYE,40 (YA N 0)

J& 3l Al el iy Wl Jlad oyl can adl gl Casa
14 L oy 3 Canall 4y el laal 5 Jshal s (e ls ST
i gl el 5 gaual s yral s Al any (i

LN A9 Adall o gall dygiee 2 el el xlja ALY
Aa ol 58V 5 sina g daa ganll/AIKT A9 Aliall o sall dund
Gy G Ty sl A5 e 2SN A seall dygina o8 Ji el

D)

Egypt. J. Hort. Vol. 42, No.1 (2015)



