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Abstract

This study was conducted in two successive seasons 2021 and 2022 to evaluate mature trees of African-rose and
Pioneer plum cultivars grafted on Nemagard rootstock. Evaluation parameters included vegetative measurements
(shoot length, shoot diameter, umber of leaves and leaf area) and flowering measurements (dates of bud burst, onset
of flowering, full bloom, end of flowering and onset of fruit set), fruiting attributes, yield, date of fruit maturity and
fruit quality. The obtained data showed that African-rose plum cv. superior to Pioneer cv. in earlier of bud burst
dates, onset of flowering, full bloom, end of flowering and onset of fruit set, the highest in initial and final fruit set
percentage, as well as shoot length, number of leaves leaf area and less fruitdrop percentage. While pioneer cv. gave
a high yield and an increase in weight, volume, height, diameter fruit and earlier in fruit maturity about four to seven
days and an increase in TSS %, total and reducing sugars percentage and decrease in total acidity percentage as
compared with African-rose plum cultivar. It could be concluded that Pioneer plum cultivar are considered as
promisingcultivar under sandy soil conditions in Assiutdue to their recently, high yield and early fruit ripening and
fruit quality, randomized complete block design (RCBD) was followed in data analysis.
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1. Introduction

Plum (Prunus salicina Lindl.) is a stone
fruit tree in the genus prunes,
Domesticated in China more than 200
years ago, the plum, a member of the
Rosacea family, is one of the most
widely distributed deciduous fruit tree in
the world (Albala, 2011). Plum is one of
the most important stone fruits,
consumed mainly fresh and dried,
although a small quantity is used for
canning and beverages (Joshi and
Bhutani, 1995). Plums are characterized

by  variation in many plant
characteristics, Plum  species and
cultivars are quite diverse in fruit

characters such as fruit size, shape, color,
texture, aroma and other quality
characteristics which make their fruits
desirable, as compared to other
horticultural crops (Baden and Byrne,
2012). The fruits may be small or large,
round or oval, green, yellow, golden,
black, purple, blood red with a variety of
flavor aroma, and texture (Joshi and
Bhutani, 1995; Rieger, 2006). The tree
may be characterized as a shrub-like one,
while on the other hand it may have a
strong canopy framework. The leaves
may be delicate or coarse, and green or
red (in landscape plums or in some
rootstocks)  (Rieger, 2006). Plums
contain a hard pit, and this are classified
with other stone fruits in the genus
prunus, in the subfamily Prunophora of
the family Rosacea. Most of the plums
grown commercially fall into one of two
groups: European or Japanese, and the

most important plums are classified into
three types: the European plum (Prunus
domestica L.), the Japanese plum (P.
salicina Lindl.) and hybrids of the latter
(Faust, 1999; Rieger, 2006). European
plums (Prunus domestica) are generally
better adapted to cooler regions than
Japanese types, Prunus salicina is
equally important to European plums,
especially as fresh market fruit. In many
countries (including European ones).
Japanese cultivars are cultivated in
higher ratio than European ones,
European plums are consumed dry and
fresh, while Japanese plums are mostly
consumed fresh (Rieger, 2006). Japanese
plums are believed to have originated in
China from where it was spread all over
the world and took its name (Faust, 1999;
Rieger, 2006). Many hybrids of this
species have been made and used either
as cultivars or rootstocks. Recently,
many hybrids plum have been
introduced, as with all stone fruits. Plum
leaves, flowers, and especially bark and
seeds contain toxic compounds that
generate cyanide, which can be toxic in
large doses, whereas in smaller doses it is
thought not to be toxic, but rather,
therapeutic, especially for tumour
treatment (Rieger, 2006). China is the
world leader in plum production,
followed by the United States and some
European countries, especially those
from the Balkan region. Plums are
temperate zone fruits, but they are widely
grown throughout the world, from the
cold climate of Siberia to the sub-tropical
conditions of the Mediterranean region
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(Chadha, 2001; Son, 2010). Among stone
fruits world production, plums rank
second after peach and nectarines and
before cherries. Globally, Japanese plum
production is greater than that of the
European plum, as of FAO (2019)
records just over 2,700,000 hectares of
plum trees, including European and
Japanese plum and hybrids in the world
and total production of about 12,600,000
tons, with an increase of 20% in the last
decade. China is the leading producing
country 77% and 56% of world area
harvested and production, respectively
(Centre for the promotion of imports
from developing countries (CBI, 2020).
The European plum, Prunus domestica
L., and Japanese plum Prunus salicina
L., can be successfully cultivated in all
regions around the world, including
Egypt (Hassan et al., 2021). Plum is one
of the important and widely cultivated
stone fruits predominantly grown in
temperate and sub- temperate regions of
different states of Egypt, which provide
excellent and  congenial climatic
conditions for its cultivation plums is
quality spread on earth, especially in the
temperate northern hemisphere ranking
fourth after apple pear and peach (Vishnu
et al., 2012). In Egypt, plum is
considered the most and popular fruit
crops. The fruiting area of plum under
Egypt reached 6602 feddans produced
46653 metric ton fruits according to
Annual Reports of Statistical Institute
and Agricultural Economic Research in
Egypt (Ministry of Agriculture Statistics,
2020-2021). The most cultivated

cultivars in  Egypt are Beauty,
Hollywood, and Santa Rosa; however,
new cultivars like the African-rose cv.
ARC PR-4 (PR00-01), which is
classified as a Japanese plum evolved at
ARC Infruitec-Nietvoorbij in South
Africa, was introduced to Egypt in 2010
due to its good production at early tree
age with no need for pollinators
(honeybees) like other local cultivars
(Hassan et al., 2021). Pioneer is an early,
red-skinned plum variety. Skin is bright
red, and the flesh is pale yellow. Pioneer
was bred by Infuriate in South Africa,
released in 1995. Its harvest and
availability in late November from South
Africa (Maklad and Ismaile, 2016). The
aim of this study was to evaluate two
plum cultivars (African-rose and Pioneer)
grafted on the Nimagard rootstock, in
terms of the vegetative, flower and fruit
characteristics, yield and fruit quality per
plum tree grown under Assiut conditions,
to establish a database for selection the
best plum cv. cultivated under Assiut
governorate climate conditions, Egypt.

2. Materials and methods

2.1 Experimental site and treatments
description

The present investigation was conducted
at a private orchard located at Assiut
governorate, Egypt. The experimental
site was located in west Assiut (27° 27/
6.6/ N, 30° 34/10.4" E), 127 m above sea
level, Egypt. The experiment was
conducted in two successive seasons

3



Morsy et al. / Archives of Agriculture Sciences Journal 6(2) 1-11, 2023.

2021 and 2022 on mature trees of
African-rose and Pioneer plum cultivars.
The goal of this study was to evaluate
two plum cvs (African-rose and Pioneer)
grown under sandy soil in Assiut
governorate, Egypt for choosing the best
and prime plum cvs successfully grown
under this region. The trees of two plum
cultivars were about 4 years old and were
planted 4.0 x 4.0 meter apart (260 tree/
feddan) (feddan = 4200 m2 = 0.420
hectares = 1.037 acres) and grown in a
sandy soil. These trees were randomly
selected, and the irrigation system used
was drip irrigation, with a proximate
vigorous uniform vegetative growth and
buded on Nemagard rootstock. Regular
horticultural practices were applied to all
the experimental trees. Two treatments
consisted of the two tested plum cultivars
African—-rose and  Pioneer  were
examined, each treatment was replicated
ten times, one tree each. Randomized
complete block design (RCBD) was
followed, during the two seasons. The
following measurements were recorded
for evaluating the studied plum cvs.

2.2 Data collection
2.2.1 Phenological studies

Four shoots of the current season, four
directions were tagged on ten trees per
cultivar to recorded time of phonological
dates. Dates of bud burst, onset of
flowering, full bloom, end of flowering,
onset of fruit set and date of fruit
maturity was recorded periodically.

2.2.2 Vegetative growth characteristics

Eight branches, as similar as possible,
were chosen at the four cardinal points of
each cultivar trees, tagged and the
average of shoot diameter (cm), shoot
length (cm), number of leaves per shoot
and leaf area (cm?) according to Ahmed
and Morsy (1999).

2.2.3 Measurements of fruit setting and
fruit dropping percentages

Four shoots one meter length were
selected on all directions of the tree and
were tagged for counting the flowers.
The fruit set was recorded three weeks
after petal fall and expressed as fruit set
percentage, as suggested by Westwood
(1978).

2.2.4 Fruit drop percentage

For calculation of fruits drop, initial fruit
set was recorded one week after petal fall
stage and final fruit set was recorded
three weeks later as per standard method
by Westwood (1978) and results were
expressed in fruit drop percentage. Fruit
drop percentage was calculated by using
the following formula:
Initial fruit set - final fruit set

. o —
Fruitdrop % Initial fruit set * 100

2.2.5 Fruit retention percentage

Fruit retention was recorded one month
before harvesting in percentage and was
calculated by using formula given by
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Westwood (1978) as following:

Number of fruit set - number of fruit drop

Fruit retention % = X 100

Number of fruit set

2.2.6 Yield (kg) per tree

Yield was recorded by weight the total
number of fruits at the time of harvesting
and was expressed as (kg) per tree.

2.2.7 Physical characters of ripe fruits

Twenty fruits per tree samples were
examined at picking date to determine
fruit characteristics including fruit weight
(9), fruit volume (cm?), fruit height (cm),
fruit diameter (cm), fruit shape (height
/diameter ratio), flesh weight and seed
weight ().

2.2.8 Chemical characteristics of ripe fruits

Total soluble solids (TSS %) were
estimated using hand refractometer, total
acidity and TSS/ acid ratio was estimated
according to A.O.A.C. (2000), total
reducing and non-reducing sugars
percentage, according to Lane and Eynon
(1934). The experimental design was
randomized complete block with ten
replications. Data were statistically
analyzed according to the method of
Duncan (1955).

3. Results and Discussion

3.1 Phenological studies of African-rose
and Pioneer plum cultivars

The obtained data in Tables (1 and 2)
showed the differences among the
phonological dates of bud burst, onset of
flowering, full bloom, end of flowering
and onset of fruit set of two plum
cultivars (African-rose and Pioneer) were
significant in both seasons. Observed in
both seasons, African-rose cv. was earlier
than Pioneer (around three to ten days)
for starting bud burst, onset of flowering,
full bloom, end of flowering and onset of
fruit set dates due to the fact that African-
rose trees need fewer chilling
requirements than Pioneer trees to end
the dormancy period of the trees. The
final fruit set percentages were recorded
of African—rose (10.02 and 10.59 %) and
were 8.18 and 7.75% in Pioneer plum cv.
during 2021 and 2022 seasons,
respectively. These variations in dates
from blooming to harvest of both
cultivars may be due to genotypic
differences. These findings were in
agreement with those pending by Khalil
and El- Sheik (2000) on apricot, Carter et
al., (2003) and Yahia et al. (2010) on
peach, Maklad and Ismaile (2016) and
Abd El- Aziz et al. (2017) on plum.

Table (1): Dates of bud burst, onset of flowering and full bloom of African-rose and

Pioneer plum cultivarsin 2021 and 2022 seasons.

Characteristics Dates of bud burst Onset of flowering Full bloom
Cultivar 2021 2022 2021 2022 2021 2022
African-rose February 9 | February 26 [ February 15| March 3 [ February 22| March 9
Pioneer February 12| February 28 [ February 18| March5{ March 1 | March 15
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Table (2): The end of flowering, onset of fruit set and final set percentage of the fruits of
African-rose and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics [ End of flowering Onset of fruits set | Percentage of the final set of the fruits
Cultivar 2021 2022 2021 2022 2021 2022
African —rose March 2 | March 17| February 28 | March 13 10.02° 10.5°
Pioneer March 24 | April 1 [ February 27 [ March 20 8.81° 7.75°

Mean separation within columns by Duncan’s multiple range test, 5% level.

3.2 Vegetative growth characteristics of
African-rose and Pioneer plum cultivars

3.2.1 Shoot length and shoot diameter

According to the obtained data in Table
(3), it was observed significantly
variation among the two studied plum
cultivars where's and African-rose cv.
attained highest significant values of
shoot length (61.30 and 56.033 cm) and
produced the least significantly values of
shoot diameter (0.25 and 0.24 cm) in
both seasons, respectively. While pioneer
cv. produced the least significant values
of shoot length (19.31 and 15.24 cm) and
produced highest significant values of
shoot diameter (0.79 and 0.74 cm) in
both seasons respectively.

3.2.2 Leaf area and number of leaves

It is clear from the obtained data in Table
(3), it was varied values in plum cv. were
significantly affected by type of cultivar
were Pioneer cv. attained the highest
significant values of leaf area (29.86,
27.64 cm?) and number of leaves per
shoot (22.19 and 21.04 leaf) during 2021
and 2022 seasons, respectively. While
African-rose cv. produced significant least
values of leaf area (11.03 and 10.58 cm?)
and number of leaves per shoot (28.72
and 27.84 leaf) in both seasons, respectively.
These findings agree with those of Khalil
and El- Sheik (2000) on apricot, Carter et
al. (2003) and Yahia et al. (2010) on
peach, Makald and Ismaile (2016) and
Abd El-Aziz et al. (2017) on plum.

Table (3): Shoot length (cm), shoot diameter (cm), number of leaves per shoot, and leaf area
(cm?) of African-rose and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics | Shoot length (cm) | Shoot diameter (cm) | Number of leaves/ shoot (leaf) | Leaf area (cm)®
Cultivar 2021 2022 2021 2022 2021 2022 2021 | 2022
African-rose 61.3% [ 56.33%] 0.25° 0.24° 28.72° 29.84° 1103°[ 1058
Pioneer 19.31° [ 15.24°| 0.79° 0.74° 22.19° 21.04° 29.86° 27.64°

Mean separation within columns by Duncan’s multiple range test, 5% level.

3.3 Percentages of initial fruit setting,
fruit retention and fruit drop percentage
of African-rose and Pioneer cultivars

Data in Tables (4) showed the percentages
of initial fruit setting, fruit retention and fruit

dropping in the two studied plum cvs.
(African-rose and Pioneer).

3.3.1 Initial fruit setting percentage

The highest percentage of initial fruit setting
6
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was recorded in African-rose (80.61 and
72.05 %) during both seasons, while

Pioneer cv. produced significant least values

of initial fruit setting percentage (75.70 and
69.10%) during 2021 and 2022 seasons,
respectively.

Table (4): Percentages of initials set, fruit drop, and fruit retention of African-rose
and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics Initial fruit set (%) Fruit drop (%) Fruit retention (%)
Cultivar 2021 69.10" | 2021 2022 2021 2022
African-rose 80.617 | 72.05% [65.33"7 [ 64.02° | 33.67° | 34.98°
Pioneer 75.70° | 69.10° | 71.36% | 72.44% | 28.64° | 27.56°

Mean separation within columns by Duncan’s multiple range test, 5% level.

3.3.2 Fruit drop percentage

It is revealed from the obtained data that
fruit dropping percentage of two plum
cultivarsranged from 64.02 to 72.44 % in
during both seasons. The maximum values
(71.36 and 72.44%) were recorded of
Pioneer cv., while African-rose cv. gavethe
minimum values (65.33 and 64.02 %)
during 2021 and 2022 seasons, respectively.

3.3.3 Fruit retention percentage

The maximum values of fruit retention
percentage (33.67 and 34.98%) were
recorded of African-rose cultivar while
Pioneer cv. recorded the minimum values
of fruit retention (28.64 and 27.56%)
during 2021 and 2022 seasons, respectively.

3.4 Number of fruits per tree and yield per tree

Data in Table (5) showed the vyield
expressed of fruits number /tree and yield
(kg., tree in two plum cultivars (African-
rose and Pioneer). Number of fruits per
tree ranged from 239.0 in Pioneer cv. to
448.0 of African-rose plum cv. The
maximum yield (15.78 and 24.52 kg)
was observed in Pioneer plum cv., while
African- rose cv. recorded the lowest
yield (15.1 and 16.58 kg) during both
seasons, respectively. These results are in
an accordance with those obtained by
Carter et al. (2003) and Yahia et al.
(2010) on peach, Maklad and Ismaile
(2016), Thanaa et al. (2017) and Abd EI-
aziz etal. (2017) on plum.

Table (5): Fruit maturity date, fruit number per tree and yield (kg) per tree of
African-rose and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics Fruit maturity date Fruitnumber pertree | Yield (kg) / tree
Cultivar 2021 2022 2021 2022 2021 | 2022
African —rose May 29 —June 6 [ June4 —June 10| 300.7*° | 448.0° [1531°[16.58°
Pioneer May 25 —June 5| May 27 —June 4 239.0° | 398.0° [1578°] 2452°

Mean separation within columns by Duncan’s multiple range test, 5% level.
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3.5 Some physical and chemical
characteristics of fruits for African-rose
and Pioneer plum cvs.

3.5.1 Weight, height, diameter and volume of
ripe fruit

Data in Tables (6 to 8) clearly showed
that weight, height, diameter and volume
of fruit significantly varied among two
cultivars plum. The maximum values of

fruits weight (66.24, 61.58 g), height
(5.19,4.98 cm), diameter (4.92, 4.83 cm)
and volume (52.30, 44.60 cm?3) were
recorded in Pioneer plum cv., while
African rose plum cv. recorded the
minimum values of fruit weight (51.20
and 37.30 g), fruit height (3.30 and 3.50
cm), fruit diameter (4.05 and 3.70 cm)
and fruit volume (47.03 and 35.97 cm?)
during both seasons, respectively.

Table (6): Fruit weight (g), fruit height (cm) and fruit diameter (cm) of
African-rose and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics | Fruit weight (g) | Fruit height (cm) | Fruit diameter (cm)
Cultivar 2021 [ 2022 | 2021 2022 2021 2022
African —rose 51.20° [ 37.30°[ 3.30° | 3.50" | 4.05° 3.70°"
Pioneer 66.24° | 61.58* | 5.19% 4.98° 4.92° 4.83°

Mean separation within columns by Duncan’s multiple range test, 5% level.

Table (7): Fruit volume (cm3), flesh

weight (g) and seed weight(g) of

African-rose and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics | Fruit volume (cm)® | Flesh weight (g) | Seed weight (g.)
Cultivar 2021 2022 2021 2022 2021 2022
African —rose 47.03° | 35.97° [49.91°[36.59° [ 1.29% | 0.71°
Pioneer 52.30° 49.60% | 65.70% | 60.40°] 0.86" 0.84%

Mean separation within columns by Duncan’s multiple range test, 5% level.

Table (8): Total soluble solids (%), total acidity (%) and TSS / acid ratio of
African-rose and Pioneer plum cultivarsin 2021 and 2022 seasons.

Characteristics TSS (%) Total acidity (%) TSS/ acid ratio
Cultivar 2021 | 2022 | 2021 2022 | 2021 | 2022
African —rose 13.40° | 13.00* | 1.19® | 1.17° |11.26"°[11.11°
Pioneer 13.26°]12.95%] 1.00° [ 0.91° [13.213[14.34°

Mean separation within columns by Duncan’s multiple range test, 5% level.

3.5.2 Flash weight (g)

The maximum flash weight was
presented of Pioneer plum cv. (65.70 and
60.40 g). The lowest values were
recorded on African rose plum cv.
(49.91, 36.59 @) during both seasons,
respectively.

3.5.3 Seed weight (g)

It was ranged from 0.71 to 1.29 during
both seasons. It was maximized of
African-rose plum cv. (1.29 and 0.71 g).
The lowest values were recorded on
Pioneer plum cv. (0.86 and 0.84 g) during
2021 and 2022 seasons, respectively.
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3.5.4 TSS (%)

Table (9) showed that it was varied from
12.95 to 13.40% during both seasons.
The maximum values (130.40 and

13.00%) were recorded of African-rose
plum cv., while the lowest values (13.26
and 12.95%) were recorded on Pioneer
plum cv. during both seasons,
respectively.

Table (9): Total, reducing and non- reducing sugars (%) and juice pH of African-rose
and Pioneer plum cultivars in 2021 and 2022 seasons.

Characteristics | Total sugars | Reducingsugars (%) | Non- reducing sugars (%) | Juice pH
Cultivar 2021] 2022 2021 2022 2021 2022 [2021]2022
African —rose 6.31"] 6.29°] 3.72° | 3.69° 2.59° 2.60° 3627 351°
Pioneer 6.89°[7.17% 5.31° | 555° 1.58" 1.62° [3.70°[354°

Mean separation within columns by Duncan’s multiple range test, 5% level.

3.5.5 Total acidity (%)

It was varied from (1.19 to 0.91%)
during both seasons. The maximum
values (1.19 and 1.17 %) were recorded
in African-rose cv. the lowest values
(1.00 and 0.91%) were recorded in
Pioneer plum cv.

3.5.6 TSS / acid ratio

It was varied from 11.11 to 14.34 in
during both seasons. The maximum
values (13.21 and 14.34) were recorded
on Pioneer plum cv. while the lowest
values (11.26 and 11.11) were recorded
on African-rose plum cv. trees during
2021 and 2022 seasons.

3.5.7 Total, reducing and non-reducing
sugars percentages

They were varied significantly according
to plum cultivars. It was varied from 6.29
to 7.17% for total sugars, 3.69 to 5.55%
for reducing sugars and from 1.62 to
2.60% for non-reducing sugars during

both seasons. The maximum values of
total sugars (6.89 and 70.17%), reducing
sugars (5.31 and 5.55%) and non-
reducing (1.58 and 1.62%) were recorded
of Pioneer plum cv. While African-rose
plum cv. had the lowest values of these
sugars. Similar results were announced
during both seasons.

3.5.8 Juice pH

It was varied from 3.51 to 3.70 pH
during both seasons. Pioneer Plum cv.
gave the highest values. The lowest
values (3.62 and 3.51) were recorded of
African rose plum cv. during both
seasons, respectively. These results are in
accordance with those obtained by Carter
et al. (2003) and Yabhia et al. (2010) on
peach, Maklad and Ismaile (2016),
Thanaa et al. (2017) and Abd Elaziz et
al. (2017) on plum.
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