J. Plant Production, Mansoura Univ., Vol. 8 (1): 93 - 95, 2017

Improvement of Egyptian Loofahs (Luffa egyptica L.) Using Recurrent
Selection
El -Gendy, A. S.A.
Department of Vegetable Breeding Research, Horticultural Research Institute, Agriculture
Research Centre, Egypt

ABSTRACT
Field experiments were conducted at Mootoubs, Kafr Elsheikh, Egypt during four successive seasons of 2012, 2013, 2014
and 2015. Commercial seed lots in the terms of original population denoted in (C0) were cultivated at first season and selfpollination was done. Cultivation on May,15 was done with plant spacing of 4X6 m2. The selection was performed on the plants
of Co , recurrent 1 denote in (C1), recurrent2 denoted in (C2) and recurrent3 denoted in (C3) of luffa were also sown, and
transplanted on May 15, 2013, 2014 and 2015 seasons at private farm at Of about 150 plants were selected for good plant
characteristics. Seeds with the original population C0 and other recurrent populations were sown into a randomized complete
blocks design with four replications, Each replicate for each population was represented by 50-70 plants 4 * 6m. The main results
could be summarized as follows; The different recurrent selection cycles had apparent significant effect and marked
improvement for all studied characters. Fruit diameters, fruit length, stem length, harvest numbers, Marketable fruit, number of
ears per fruit and number of seeds per fruit were gradually increased as recurrent progressed from C0 to C3 recurrent selection.
The yields of loofahs involving average yield a time or yield fed-1 were only improved significantly when plants were selected
for three times (C3). Number of fruits plant-1 and early yield kg fed-1 were clearly decreased as recurrent selection progressed in
the terms of advanced recurrent selection. From going discussion, it could be concluded that the simple recurrent selection had
high affinity to improve morphological characteristics rather than yield. Yield improvement need more cycle of selection for
getting more improvement since the C3 showed reasonable improvement in yield of loofahs.
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INTRODUCTION

MATERIALS AND METHODS

Loofahs are of two types; the angled loofah
(ridge gourd) and the smooth loofah (smooth gourd)
immature loofah fruits used as vegetables and mature
used for fiber.
Loofah is a good source of
carbohydrates, vitamin C and minerals, the fiber used
for industrials. For genetic improvement and
development of new varieties, population improvementespecially mass selection and recurrent selection can be
used. pedigree selection is being used (Zhang 1989).
Also, Zhang (1989) produced new improved luffa by
recurrent selection showed long fruit and high
yield/plant (50 kg/plant). Bosland and Votava (1999),
Cardi (2002), Herman (2004) and El-Gendy and
Ramadan (2008) reported that improve the desirable
characteristics of balady hot pepper cultivar by the
method of simple recurrent selection. It is evident that
the phenotypic recurrent selection was found to be more
effective in improving balady hot pepper for mentioned
measured characteristics. Furthermore, Gruneberg et al.
(2005), Acquaah (2007) and Chiona (2009) improved
other vegetable crop such as cucumber and sweet potato
using simple recurrent selection. It was found that
recurrent selection methods gave significant increase in
number of fruits, average of fruit weight, fruit diameters
and capsaicin percentage in selected population than
those obtained by the original population of balady hot
pepper. El Gendy and Arfa (2014) reported that it is
evident that the phenotypic recurrent selection was
found to be more effective in improving local varieties
of sweet potato. Zhang et al. (2007) stated that shape
fruit of loofahs or other similar vegetable can be
improved by breeding and selection such as simple
recurrent selection. The study was amid to improve
quality and yield of Egyptian loofahs by using recurrent
selection.

The current experiment was carried out at
Mootoubs, Kafr Elsheikh, Egypt during four successive
seasons of 2012, 2013, 2014 and 2015. Commercial
seed lots in the terms of original population denoted in
(C0) were cultivated at first season and self-pollination
was done. Seedling of loofahs plants were transplanted
at 35 days seedling age. Cultivation on May,15 was
done with plant spacing of 4 * 6 m2. The selection was
performed on the plants of Co , recurrent 1 denote in
(C1), recurrent2 denoted in (C2) and recurrent3
denoted in (C3) of luffa were sown, and transplanted on
May 15, 2012 at private farm, 150 plants were selected
for good plant characteristics. Selfied seeds of the 150
plants (S1) were sown and transplanted separately for
crop production .At maturity, selection for the previous
traits was undertaken within and between the S1 lines,
only 50 plants were saved for intercrossing to produce
the first cycle seeds (C1)
Seeds with the original population C0 and other
recurrent populations were sown into a randomized
complete blocks design with four replications Each
replicate for each population was represented by 50-70
plants 4 * 6m.
Data were taken for the fruit diameter, fruit
length, number of fruits (ears), stem length (cm), early
yield kg fed-1, Number of harvests, average of yield
harvests fruits, yield fed-1, marketable fruits, number of
ears and number of fruits ear-1. The improvement rate in
the terms of increase (- or+ %) was estimated for each
traits with each recurrent selection.
The obtained data were statistically analyzed
according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION
Referred to Table 1 the selection generation from
C0 up to C3 on fruit diameter; the data indicated that C0
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had the lowest value of fruit diameter. While, the
highest fruit diameter was produced by C3 as compared
with the other selective generations. It was observed
that there are gradually increment from C0 up to C3.
The improvement percentages were 21%, 29% and 65%
for C1, C2 and C3, respectively. For fruit length, the
improvement rate was high since, it reached to 61.53%
with the third recurrent progeny as in Table 1. The
current results are in a good conformity with those
reported by Zhang (1989), Acquaah (2007), Zhang et al.
(2007), El-Gendy and Ramadan (2008), Chiona (2009)
and El Gendy and Arfa (2014).
Table 1. The mean performance of loofahs fruit
diameter and fruit length as affected by
different recurrent selection.
Fruit
diameter(cm)
C0
41.00
C1
50.00
C2
53.33
C3
68.33
LSD at 0.05
26.88
RC P

among recurrent selection progeny. On the other side,
the highest early yield was given with the C0 and C1
selective generations since they possess the same
values. Interestingly, the last two recurrent selections of
C2 and C3 produced the lowest early yield since, they
had the same values of early yield without any
improvement. There is clear reduction in early yield
with both of C2 and C3 progeny that was -8% for each.
The number of harvest was significantly affected by
recurrent selection. There is significant increase in
number of harvest with advanced different recurrent
selection progeny performing for C2 and C3 only. The
recurrent selection of C1 did not show any increase or
improve in harvest number since it gave the same value
of C0. The recurrent selection (C2) gave the highest
number of harvest followed by recurrent selection (C3)
without significant differences. On the other hand, the
recurrent selection (Co) produced the lowest values of
harvest numbers without significant differences with
those produced by recurrent selection C1. Also it was
observed that both of C2 and C3 were comparable
regarding number of harvest. The increasing
percentages were 0, 18 and 14% for C1, C2 and C3,
respectively. Similar findings were reported by Zhang
(1989), Acquaah (2007), Zhang et al. (2007) , El-Gendy
and Ramadan (2008), Chiona (2009) and El Gendy and
Arfa (2014).

Increase Fruit length Increase
%(-or+)
(cm)
%(-or+)
---65.00
21
71.66
9.29
29
80.00
23.1
65
105.00
61.53
32.47
-

Data in Table 2 indicated that the fruits number
of the selective generations insignificantly differed from
one to another. Also, the recurrent selection had
significant negatively effect on fruit numbers. The
recurrent 1 progeny (C1) had the highest values of
number of fruits, while the lowest number of fruits were
given by C2 without significant difference with C3. The
recurrent selection of C2 and C3 did not approach any
improvement in numbers of fruit. The latter couple
recurrent selection negatively decreased the number of
fruits. Only, the recurrent selection (C1) slightly
increased the number of fruits without any significant
deference with obtained by C0. Stem length was
significantly affected by recurrent selection. There is
continues significant increase in stem length with
advanced different recurrent selection progeny
performing. The recurrent selection (C3) gave the
longest stem followed by recurrent selection (C2)
without significant differences between them. On the
other hand, the recurrent selection (Co) produced the
shortest stem length without significant differences with
those produced by recurrent selection C1. Also, it was
observed that both of C1 and C2 were comparable
regarding stem length. The increasing percentages were
7.0, 27.0, and 50% for C1, C2 and C3, respectively.
Similar findings were reported by Zhang (1989),
Acquaah(2007), Zhang et al. (2007), El-Gendy and
Ramadan (2008), Chiona (2009) and El Gendy and Arfa
(2014).

Table 3. The mean performance of loofahs of early
yield and number of harvests as affected by
different recurrent selection
RCP
C0
C1
C2
C3
LSD at 0.05

Data in Table 4 showed the finding related to the
effect of recurrent selection on both of average of yield
kg harvest fruits and yield kg fed. It was observed that
only the recurrent selection of C3 gave significant
improvement and its increase rate was 11%. The other
two recurrent progeny (C1 and C2) did not show any
significant average yield harvest fruit-1 . The total yield
fed showed the same pattern of average yield harvest
fruits-1, but C3 recorded significant higher yield with
increase percentage of 3%. The recurrent selection C2
and C3 were comparable regarding yield fed-1. Also it
was noted that both of C0 and C1 had the same values
of yield fed-1 . Similar findings are claimed by Zhang
(1989), Acquaah (2007), Zhang et al. (2007) , El-Gendy
and Ramadan (2008), Chiona (2009) and El Gendy and
Arfa (2014).

Table 2. Number of fruits and stem length of loofahs
as affected by different recurrent selection.
RC P
C0
C1
C2
C3
LSD at 0.05

Early yield Increase% Number of Increase%
kg (fed-1)
(-or+)
harvests
(-or+)
111.66
9.00
---111.66
0
9.00
---101.66
-8
10.66
18.0
101.66
-8
10.33
14.0
NS
1.00

Number of Increase% Stem length Increase%
fruits
(-or, +)
(cm)
(-or+)
14.33
---8.66
--14.66
2
9.33
7.0
10.66
-25
11.00
27
11.33
-20
13.00
50
3.1
3.21
-

Table 4. The average of yield and yield of loofahs as
affected by different recurrent selection.
Average of yield
Increase% Yield Increase%
(kg harvests
(-or+)
(kg fed-1) (-or+)
fruits)
C0
335.00
---3730.00
---C1
336.66
+4.0
3730.33
---C2
336.66
+4.0
3800.00
+1
C3
373.33
-11.0
3850.00
+3
LSD at 0.05
20
110.00
RC P

Data in Table 3 gives information about early
yield and number of harvests of the four selective
generations. It cleared that no significant differences
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respectively. With respect to number of ears fruit-1, the
improvement was 50% with C3, while their values were
22 and 30% for C1 and C2, respectively. Obviously, the
improvement of seed number fruit-1 reached to high
score , 190% with C3. At the same time the
improvement rates of C1 and C2 were 19 and 70 for C1
and C2, respectively. There are several scientists such as
Zhang (1989), Acquaah (2007), Zhang et al. (2007, ElGendy and Ramadan (2008), Chiona (2009), and El
Gendy and Arfa (2014) did completely agrees with the
current results.

Data in Table 5 presented the marketable fruit,
number of ears fruit-1 and number of seed fruit-1 of the
recurrent selection cycles .The cycle of recurrent
selection had significant effect on above mentioned
traits. The data showed that C3 had the highest values
of the abovementioned characteristics, while the C0
proved the lowest values of them. Furthermore, there
are gradually increments in those traits from C0 up to
C3. The improvement rates were very high in
marketable fruit since, it reached up to 125% at C3 and
they were 62 and 104% for both of C1 and C2,

Table 5. The mean performance of loofahs Marketable fruit, number of ears fruit-1 and number of seeds fruit
as affected by different recurrent selection
RC P
C0
C1
C2
C3
LSD at 0.05

Marketable fruit
40.00
65.00
81.66
90.00
18.41

Increase% (-or+) No of ears fruit-1 Increase% (-or+) No. of seeds fruit-1 Increase% (-or+)
---3.33
---293.33
---62
3.66
22
350.00
19
104
4.33
30
500.00
70
125
5.00
50
800.00
190
2.32
150.60
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ﺗﺤﺴﯿﻦ اﻧﺘﺎﺟﯿﺔ اﻟﻠﻮف اﻟﻤﺼﺮي ﺑﺎﺳﺘﺨﺪام اﻻﻧﺘﺨﺎب اﻟﺘﻜﺮاري اﻟﺒﺴﯿﻂ
ﻋﺒﺪاﻟﻤﻨﻌﻢ ﺳﯿﺪاﺣﻤﺪ اﻟﺠﻨﺪي
.ﻗﺴﻢ ﺑﺤﻮث ﺗﺮﺑﯿﮫ اﻟﺨﻀﺮوات – ﻣﻌﮭﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﯿﻦ – ﻣﺮﻛﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﯿﮫ – ﻣﺼﺮ
.م٢٠١٥  و٢٠١٤ و٢٠١٣ و٢٠١٢ اﻗﯿﻤﺖ اﻟﺘﺠﺎرب اﻟﺤﻘﻠﯿﮫ ﻓﻲ ﻣﺮﻛﺰ ﻣﻄﻮﺑﺲ –ﻣﺤﺎﻓﻈﮫ ﻛﻔﺮ اﻟﺸﯿﺦ و ذﻟﻚ ﺧﻼل اﻟﻤﻮاﺳﻢ اﻟﺼﯿﻔﯿﮫ
ﺎبcﻊ اﻧﺘﺨcﺬاﺗﻲ ﻣcﯿﺢ اﻟc ﺑﺎﻟﻤﻮﺳﻢ اﻻول ﺛﻢ ﺗﻢ اﻧﺘﺨﺎب ﺑﻌﺾ اﻟﻨﺒﺎﺗﺎت و اﺟﺮي ﻋﻠﯿﮭﺎ اﻟﺘﻠﻘC0 ﺟﻤﻌﺖ اﻟﺒﺬور اﻟﺘﺠﺎرﯾﮫ اﺳﺘﺨﺪﻣﺖ ﻛﺠﯿﻞ اﻧﺘﺨﺎﺑﻲ
ﺮcﻲ ﻋﻤcﺘﻼت ﻋﻠcﺘﺨﺪام ﺷcﮫ ﺑﺎﺳcﺖ اﻟﺰراﻋc( وﺗﻤC1, C2 and C3) ﻲcﺚ و ھcﻧﺒﺎﺗﺎت ﻟﺰراﻋﺘﮭﺎ ﻓﻲ اﻻﺟﯿﺎل اﻟﺘﻜﺮارﯾﮫ اﻻول و اﻟﺜﺎﻧﻲ و اﻟﺜﺎﻟ
ﺎسcﻢ ﻗﯿc ﺗ.ﺮراتcﻼث ﻣﻜcﺸﻮاﺋﯿﮫ ذوﺛcﮫ اﻟﻌc ﻣﺘﺮ ﻣﻊ اﺳﺘﺨﺪم ﺗﺼﻤﯿﻢ اﻟﻘﻄﺎﻋﺎت اﻟﻜﺎﻣﻠ٦ *٤  ﻣﺎﯾﻮ ﻣﻦ ﻛﻞ ﻋﺎم ﻋﻠﻲ ﻣﺴﺎﻓﺎت١٥  ﯾﻮم ﻓﻲ٣٥
ﺎﺑﻲ وcﺎﺛﯿﺮ اﯾﺠc ﻛﺎن ﻟﻼﻧﺘﺨﺎب اﻟﺘﻜﺮاي ﺗ: وﻛﺎﻧﺖ اھﻢ اﻟﻨﺘﺘﺎﺋﺞ ﻋﻠﻰ اﻟﻨﺤﻮ اﻟﺘﺎﻟﻰ.  ﻧﺒﺎت١٥٠ ﺻﻔﺎت اﻟﻤﺤﺼﻮل و ﺧﺼﺎﺋﺺ ﺛﻤﺮه اﻟﻠﻮف ﻋﻠﻲ
ﺴﻮﯾﻘﮭﺎ ذاتcﻦ ﺗcﻲ ﯾﻤﻜcﺎر اﻟﺘcﺪد اﻟﺜﻤcﺴﺎق و ﻋcﻮل اﻟcﺎ وطcﺮه و طﻮﻟﮭcﺮ اﻟﺜﻤc اظﮭﺮ ﻛﻞ ﻣﻦ ﻗﻄ.ﻣﻌﻨﻮي ﻓﻲ ﺗﺤﺴﯿﻦ اﻧﺘﺎﺟﯿﮫ و ﺟﻮدة اﻟﻠﻮف اﻟﻨﺎﺗﺞ
ﻲcﻲ و ﺣﺘcﺪورة اﻻوﻟcﻦ اﻟcﺮاري ﻣcﺎب اﻟﺘﻜcﺎل اﻻﻧﺘﺨcﺪم اﺟﯿcﻊ ﺗﻘcﻀﻄﺮده ﻣcﺎده ﻣcﮫ و زﯾcﺘﺠﺎﺑﮫ ﻣﻌﻨﻮﯾcاﻟﺠﻮده اﻟﻌﺎﻟﯿﮫ وﻋﺪد اﻟﻜﯿﺰان ﺑﺎﻟﺜﻤﺮة اﺳ
ﺼﻮلcﺎت و ﻣﺤc اﻟﻨﺒ/ ﺎرcاﻟﺜﺎﻟﺜﮫ وﻟﻮﺣﻆ ان اﻟﻤﺤﺼﻮل وﻣﺘﻮﺳﻂ اﻟﻤﺤﺼﻮل ﺗﺤﺴﻦ ﻓﻘﻂ ﻓﻲ ﺣﺎﻟﮫ اﻟﺪورة اﻟﺜﺎﻟﺜﮫ وﻋﻠﻲ اﻟﻨﻘﯿﺾ وﺟﺪ ان ﻋﺪد اﻟﺜﻤ
ﮫccﺼﻔﺎت اﻟﻤﻮرﻓﻮﻟﻮﺟﯿcﺴﯿﻦ اﻟcﮫ ﺗﺤcﺮاري اﻣﻜﻨccﺎب اﻟﺘﻜcﺎن اﻻﻧﺘﺨcﮫ ﺑcﻦ اﻟﺘﻮﺟﯿccﮫ ﯾﻤﻜc ﻋﻠﯿ.ﺮايcﺎب اﻟﺘﻜcﺪم دورات اﻻﻧﺘﺨccﻊ ﺗﻘcﻞ ﻣcﮫ ﻗcاول ﺟﻤﻌ
ﻲcﺼﻮل اﻟcﺑﺼﻮرة ﻣﻌﻨﻮﯾﮫ اﻛﺜﺮ ﻣﻤﺎ ﺣﺪث ﻣﻊ اﻟﻤﺤﺼﻮل وﻓﻘﻂ ﺗﻢ ﺗﺤﺴﯿﻦ اﻟﻤﺤﺼﻮل ﻓﻲ دوره اﻻﻧﺘﺨﺎب اﻟﺘﻜﺮاري اﻟﺜﺎﻟﺜﮫ و رﺑﻤﺎ ﯾﺤﺘﺎج اﻟﻤﺤ
.اﺟﯿﺎل اﺧﺮي ﻟﻠﺤﺼﻮل ﻋﻠﻲ اﻟﺘﺤﺴﻦ ﺑﺪرﺟﮫ ﻋﺎﻟﯿﺔ
95

