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ABSTRACT: This work was carried out in the orchard of Toshka Horticultural Research Station,
Aswan Governorate. It went on for two successive seasons (2018 and 2019). The work involved six
mature Valencia orange trees. The trees were about 15 years old. All the investigated trees were on sour
orange rootstocks. The objective of this experiment was studying the behavior of growth of Valencia
orange trees grown under Toshka conditions. It was also decided to study the distribution of the newly
developing shoots throughout the growth seasons. Results showed that:

e Allinvestigated trees trended to have two growth cycles (spring and summer cycles).

e The spring growth flush (main cycle) took place by the beginning of April till the end of May.

e The summer growth flush took place by the beginning of July till the end of October.
e All the new shoots started to grown slowly, then rapidly and gradually slowed down by the end of the

period.

e The Valencia trees tended to bear the flowers on two types of growth. The first type was the new
shoots (leafy inflorescences) that developed during April and May.
e The second type was the woody inflorescences that was borne on the old wood developed in the

previous years.

e Fruit set was much higher in the leafy inflorescences than that on the woody type.
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INTRODUCTION

Citrus is suggested to be one of the most
important fruit crops all over the world. Its ranks
the third position between fruit crops and only
proceeded with grape and apple. The cultivated
citrus species are believed to be motive of
tropical and subtropical region of South —East
Asia where they have cultivated since remote
times. Most of the commercial production is now
in subtropical regions with a Mediterranean
climate. Citrus is the most important fruit crop in
Egypt as far as its acreage, production and
exportation potentialities are concerned. Sweet
orange is the most widely grown and important
between all citrus species. Fruits are eaten fresh
and new large quantities are used for making
juice which is canned. Essential oils which are
obtained from the leaves, flowers and fruit peels
are used in different medical and other purposes.
The present study was carried out to understand

the different growth characteristics and their
relation to flowering and fruit set, so that it may
be able to formulate a manorial and cultural
schedule on sound basis. The purpose of this
investigation is to study the behavior of growth
of Valencia orange trees grown under Toshka
conditions. It was also decided to study the
distribution of the newly developing shoots
throughout the growth season.

MATERIALS AND METHODS

This investigation was conducted during
2018/2019 and 2019/2020 seasons on 15 years
old Valencia orange trees on to sour orange
rootstock at the Orchard of Toshka Horticultural
Research Station, Aswan Governorate. The trees
were uniform in vigor and planted at 5x5 meters
apart. The soil of the orchard is well drained
sandy with a water table not less than two meters
deep. The objective of this experiment was
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studying the behavior of growth of Valencia
orange trees grown under Toshka conditions. It
was also decided to study the distribution of the
newly developing shoots throughout the growth
season. Six trees were selected at random for this
study and the completely randomized system was
selected.

The trees received no special treatments
during the time of observations.

The work started in the spring of 2018 and
2019 seasons by choosing four uniform branches
of about 1 inch in diameter for each branch on
each tree in order to study the distribution of the
new growth.

To achieve this aspect, newly developing
twigs on the chosen branches were counted and
recorded at monthly intervals (started by the
beginning of April, for determining the growth
cycles. Ten new shoots on every tree were
labeled at the beginning of spring cycle. Its
length were measured at three days intervals for
finding out the growth rate.

1-Flowers and flowering habit:

Total number of flowers on new shoots and
old wood were calculated. Growth of new
shoots, its behavior blossoming and bearing habit
were observed.

2- Fruit set and fruiting:

The total number of flowers on new shoots
and old wood were counted and old wood were
counted and labeled. Total number of fruits on
the same inflorescences were recorded two times
as follows:

- First: Difficulty after fruit set in July, 2018 and
2019.

- Second: At the beginning of fruit coloring in
December, 2018 and 2019.

3-Statistical analysis:

The obtained data were tabulated and
statistically analyzed according to Snedecor and
Cochran (1990). Data means were compared
using the least significant differences (L.S.D.) at
5% of probability.

RESULTS AND DISCUSSION

1- Distribution of growth cycles of
Valencia orange trees:

Results concerning growth cycles of Valencia
orange trees, during 2018 and 2019 seasons are
presented in Tables (1 —a) and (1 —b). It could be
seen that, in general, the Valencia orange trees
tended to have two growth flushes.

The first growth flush (main cycle) took place
by the beginning of April till the end of May.
The second growth flush started by the beginning
of July till the end of October. It is observed that
the new growth which took place during April
and May 2018 and 2019 (spring flush) was all
vegetative shoots. Being the majority of all the
new shoots developed all the year round. It is
observed that these new the new growth with
took place during April and May 2018 and 2019
(spring flush) was all vegetative shoots, being the
majority of all the new shoots developed all the
year round. Showed the highest percentage of the
new growth.

The remaining new shoots that developed by
July till October, gave less percentage of the total
new growth.

Data in Tables (1- a) and (1 - b) clearly
shows that the percentage of the new vegetative
shoots (% of total) that developed during April
2018 and 2019 was 60.87% and 85.03%,
respectively. It is also seen from data in the same
Tables (1 — a) and (1 — b) that the percentage of
the vegetative shoots (% of total) that developed
during May 2018 and 2019 was 34.66 % and
12.26%, respectively. As regards the new shoots
(second cycle of growth) that developed during
the remaining period of the season, the
percentage of total was 1.09% and 0.07% during
July 2018 and 2019; 1.06% and 0.32% during
August; 1.24% and 1.48% during September;
and 1.11% and 0.83% during October 2018 and
2019, respectively.

Taking all the new shoots that developed on
the trees, it could be seen from the data in Tables
(1-a) and (1-b) that on the whole, the percentage
of the new shoots (% of total) that developed
during April and May 2018 was 95.49% while it
was 97.29% in 2019. In case of the remaining
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new shoots (second cycle of growth) that
developed on the trees from July till October, the
percentage of the new shoots (% of total) that
developed during July, August, September and
October 2018 was 4.5% while it was 2.7% for
the same period in the season 2019.

Results obtained in this present study agree
with those of Yamdagni (1986), Khalil (2012)
and El-Zayat et al., (2017).

2- Growth rate of the new shoots:

Data concerning the growth rate of the new
shoots that developed on the Valencia orange
trees are presented in Table (2). It is seen from
the data that the shoot growth under the
observations started by the beginning of April
and ceased to grow by the beginning of May, a
period of one month approximately. It is
observed from the data in Table (2) that the mean
length of the new shoots that developed by the
beginning of April was 1.22 cm and reached a
length of 6.06 cm during 2018, while it was 1.16
cm and reached 5.26 cm during 2019. All new
shoots started to grow slowly them rapidly and
gradually slowed down by the end of the time of
the observations.

It is also seen from the data in Table (2) that
the mean length of the new shoots was 6.06 cm
during 2018, being much better than the new
shoots developed during 2019 which was 5.26
cm. The growth rate which was better during
2018 than 2019, may be due to the less number
of the new shoots that developed on the trees
during 2018.

3- Flowering habit of Valencia orange
trees:

Results concerning flowering habit of
Valencia orange trees are presented in Table (3)
and. It could be seen that in general, the Valencia
orange trees tended to bear the flowers on two
types of growth. The first type was the leafy
flowering shoots that developed on the trees
during April and May. The shoots started all
vegetative. These new shoots bore the flowers
when they were about three months old (end of

June). The second type was the old wood
(leafless flowering shoots) which developed in
the previous years. These old wood bore the new
growth that developed during April and May.

It is seen from the data in Table (3) that the
mean number of flowers borne on the new shoots
i.e. leafy flowering shoots (spring flush) was
2634 flowers during 2019. It is also seen that the
mean number of flowers borne on the wood was
738 during 2018, while it was 4647 flowers
during flowers during 2018, while it was 438
during 2019. The percentage of flowers (% of
total) that was borne on the leafy flowering
shoots that developed during April and May was
78.54% in 2018 while it was 90.48% in 2019.
The percentage of flowers (% of total) that was
borne on the old wood was 21.47% during 2018
while it was 9.52% in 20109.

It could be seen from the data in Table (3)
that the total number of flowers that was borne
on the new shoots was about four times the
number of flowers borne on the old wood during
2018 while it was about eleven times during
2019. It is also seen from the data in Table (3)
that the spring vegetative shoots (leafy flowering
shoots) which started to grow by April bore more
flowers than the old shoots for both the two
seasons 2018 and 2019.

Table (3) clearly shows that the new shoots
(leafy flowering shoots) that developed during
April and May was significantly superior to the
old wood as regards the percentage of bearing
flowers on the Valencia orange trees.

It must be borne in mind, from the
observations, that the new shoots that developed
on the trees from July till October did not bear
any flowers. All the flowers that developed on
the new growth as well as the old wood were
perfect. It is also noticed that flowering and
fruiting lessened with increasing age of wood.

Results obtained in the present study are in
harmony with those of many investigators Hume
(1985), Wilde and Cory (1985), Kim (1996);
Rose et al., (1999) and Ebrahiem (2001).
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Table (1 - a): Distribution of new growth of Valencia orange trees (Each Figure is an average of
four branches) Average number of twigs per branch

Month April May July August September October Total
Tree No.| 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019
1 93.25 | 242.75| 30.00 | 16.75 | 275 | 0.00 | 225 | 0.75 | 1.75 | 3.25 | 0.75 | 2.00 |130.75| 265.5
2 79.50 | 88.25 | 41.25 | 2225 | 0.00 | 050 | 1.25 | 050 | 0.75 | 3.00 | 2.25 | 1.00 |125.00 |115.50
3 4550 |117.25| 4100 | 1775 | 1.00 | 0.00 | 0.75 | 050 | 0.00 | 2.75 | 1.75 | 1.00 | 90.00 |139.25
4 135.25 | 179.25 | 49.75 | 23.00 | 225 | 0.00 | 0.00 | 1.50 | 7.00 | 250 | 1.75 | 1.00 |196.00 |207.25
5 61.00 |144.75| 47.00 | 13.75 | 025 | 0.00 | 1.75 | 0.25 | 150 | 2.00 | 0.75 | 1.25 |112.25|162.00
6 91.25 | 164.00 | 63.75 | 31.25 | 3.25 | 0.00 | 200 | 0.00 | 1.00 | 1.25 | 1.25 | 2.75 |162.50 |199.25
Mean | 84.29 |139.37 | 4545 | 19.12 | 158 | 0.08 | 1.33 | 0.60 | 200 | 246 | 142 1.50 |136.08 |181.45
L.S.D.at5%: 2018 15.39
2019 24.28

Table ( 1-b) : Distribution of new growth of Valencia orange trees ( Each Figure is an average of
four branches ) Percentage of total

Month April

May

July

August

September

October

Tree No. | 2018

2019

2018 | 2019

2018 | 2019

2018 | 2019

2018 | 2019

2018 | 2019

1 71.32

91.43

22.94 | 6.31

2.10 | 0.00

1.72 | 0.28

1.34 | 1.22

0.57 | 0.75

63.60

76.41

33.00 | 19.26

0.00 | 0.43

1.00 | 0.43

0.60 | 2.60

1.80 | 0.86

50.55

84.20

4555 | 12.75

1.11 | 0.00

0.83 | 0.36

0.00 | 1.97

194 | 0.72

86.49

25.38 | 11.09

1.14 | 0.00

0.00 | 0.72

3.57 | 121

0.89 | 0.48

2
3
4 69.01
5 54.34

89.35

41.87 | 8.49

0.22 | 0.00

1.56 | 0.15

133 | 1.23

0.67 | 0.77

6 56.15

82.31

39.23 | 15.68

2.00 | 0.00

1.23 | 0.00

0.62 | 0.63

0.76 | 1.38

Mean 60.83

85.03

34.66 | 12.26

1.09 | 0.07

1.06 | 0.32

1.24 | 1.48

1.11 | 0.83

L.S.D.at5%:

2018

5.50

2019

3.45

Table

2) : Growth rate of new shoots cm. (Mean of 10 shoots for each tree) .

Tree 1

2

3

4

5

Total

Mean

No. 19018 | 2019

2018

2019

2018 | 2019

2018 | 2019

2018

2019

2018 | 2019

2018

2019

2018|2019

1014 | 1.22 | 1.18

1.26

1.20

1.20 | 0.95

129 | 1.14

1.18

1.26 | 1.17

1.24 | 7.32

6.97

1.22 | 1.16

1314 | 2.26 | 1.88

2.04

1.87

2.06 | 1.66

2.26 | 1.86

2.00

2.06 | 2.06

1.79 |12.68

11.12

211]185

1614 | 3.36 | 2.67

3.03

2.72

3.20 | 2.48

3.10 | 2.67

2.85

3.25 | 2.97

2.56 [18.51

16.35

3.09 | 2.73

1914 | 4.62 | 3.58

4.06

3.56

463 |3.21

4.08 | 3.31

3.68

4.01 | 4.06

3.19 | 25.13

20.86

419 3.48

2214 |5.36 | 4.36

4.66

4.27

5.61 | 3.83

470 | 3.87

4.34

4.57 | 4.96

3.76 | 29.63

14.66

494|411

2514 | 582|497

5.03

4.65

6.32 | 4.26

511|431

4.88

495|551

4.24

32.67

27.39

5.45 | 4.57

2814 |6.12 | 5.38

5.30

5.00

6.68 | 4.58

5.40 | 4.68

521

5.22 | 5.87

4.55

34.58

29.41

5.76 | 4.90

115 |6.30 | 5.62

551

5.17

6.94 | 4.86

5.59 | 4.97

541

5.41 | 6.07

4.77

35.82

30.80

597 | 5.13

415 |6.39 |5.72

5.63

5.25

7.03 | 5.01

5.66 | 5.15

4.50

551 | 6.15

4.88

36.36

31.53

6.06 | 5.26

715 |6.39|5.72

5.63

5.25

7.03 | 5.01

5.66 | 5.15

4.50

551

6.15

4.88 | 36.36

31.53

6.06 | 5.26
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Table (3) : Number and percentage of flowers borne on Valencia orange trees ( Each Figure is an

average of four branches per tree)

Type of shoots Number of flowers Percentage of total
Tree No. New shoots Old wood New shoots Old wood
1 2018 2759 975 73.89 26.11
2019 6822 276 96.11 3.89
2 2018 2374 460 83.77 16.23
2019 2937 554 84.13 15.87
3 2018 1911 680 73.75 26.25
2019 3653 695 84.02 15.98
4 2018 3719 599 86.13 13.87
2019 5349 429 92.58 7.42
5 2018 1990 375 84.14 15.86
2019 4032 352 91.97 8.03
6 2018 3051 1337 69.53 30.47
2019 5090 322 94.05 5.95
Total 2018 15804 4426 471.21 128.79
2019 27883 2628 542.86 57.14
Mean 2018 2634 738 78.54 21.47
2019 4647 438 90.48 9.52
L.S.D.at5% 2018 705 9.05
2019 1271 6.69

4 -Fruit set %o:

Results concerning fruit set of Valencia
orange trees are presented in table (4). It is
evident from the data that fruit set was much
higher in the new shoots "new wood" than that in
the old shoots "old wood" during both the two
seasons of the study (2018 and 2019). Usually
both types of bloom are present, and they appear
frequently on the same branch. The term "old
wood" is inaccurate, because the axes on which
the flowers are borne in this instance are very
short and leafless (Hume, 1985). The expression
"old wood" will be referred to, in this study, as
leafless inflorescence, while the "new wood " or
new shoots " bloom as leafy inflorescence.
Results in Table (4) clearly shows that the leafy
type of inflorescences occurred in a much greater
portion than the leafless type (woody). The
percentage of fruit set of the new shoots " new
wood " was 41.1 %, while it was 31.5 % for the
old wood during 2018. The percentage of fruit
set of the new shoots " new wood " was 31.0 %,
while it was 22.7 % for the " old wood " during

2019. It could be concluded then that most of the
inflorescences appearing on Valencia orange are
of the leafy type, although more work in needed
before this conclusion become valid. The present
results are conformity with the finding of Hume
(1985), Ferguson (1994), Sourous (1995), El-
Khassas (1996) and Rouse (2017).

5-Fruiting:

Results concerning fruiting O0f Valencia
orange trees are presented in Table (5). It is seen
from the data that the percentage of fruiting (%
of total) was 21.9% for the new shoots while it
was 12.3 % for the old wood in the first season.
The percentage of fruiting (% of total ) was
15.0%for the new shoots while it was 8.9% for
the old wood during second season .It is rather
clear that fruiting percentage of the new shoots
was much higher than the old wood , being
almost double during the two seasons 2018 and
2019. Results obtained in this present study agree
with many investigators Hume (1985), Sourour
(1995), EL-Kkassas (1996), Kim Rouse et al.,
(1999), Yuhn (2003) and Rouse (2017).
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Table (4) : Fruit set percentage ( After full bloom)

'Nl'(r)ee 1 2 3 4 5 6 Total Mean
;?(fgtsf 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 2019
SNh%V;tS 447 | 29.7 | 33.7 | 38.3 | 46.8 | 38.6 | 41.2 | 25,5 | 459 | 29.3 | 34.2 | 24.7 |246.5/186.1| 41.1 | 31.0
Shlgots 3541181 |37.0|28.0 371|233 |244|214|21.4|30.7|24.2|245|189.1/137.5| 315 | 22.7
L.S.D.at5% 2018 5.5

2019 6.4
Table (5) : Fruiting percentage at the beginning of coloring time ( March )
Tree No. 1 2 3 4 5 6 Total Mean
;?(fgtsf 2018 (2019|2018 (2019|2018 (2019|2018 2019|2018 (2019|2018 |2019| 2018 | 2019 |2018|2019
s’,\:i)vgts 240 [131|215|159|245|16.6|21.0|149(21.7|156|18.8|14.1|131.5/90.2|21.9|15.0
Old shoots | 115 | 8.9 [124|11.0[12.4| 9.7 {133 94 [119] 8.1 [12.0| 6.5 | 73.5|53.6[12.3] 8.9
L.S.D.at5% 2018 2.1

2019 1.9
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