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Effect of Cutting Type and IBA Concentration on Propagation of
Passion Fruit (Passiflora edulis Sims)

Bakir, M. A. and Saddam, H. A.
Horticulture Research Institute, Agricultural Research Center, Giza, Egypt.

ABSTRACT

This study was carried out in two consecutive seasons (2022 and 2023) at the Agricultural
Research Center Horticultural Research Institute, Giza, Egypt, where different concentrations of indole
butyric acid (IBA) were applied to rooting ability and leaf growth of cuttings. We investigated the
effect on the promotion of Vegetative propagation by passion fruit cuttings. These cuttings are from
healthy fifth-year mother trees already grown in the Horticultural Laboratory nursery at the
Agricultural Research Center in Giza, Egypt. The cut length was 10-14 cm, 3 knots, the trunk thickness
was 5-7 mm, and it was made by cutting the upper part obliquely and flattening the lower part.
Cuttings, on the other hand, are cleaned by removing the old leaves, except for two new leaves. Rapidly
dip the bottom (1-2 cm) of the cuttings into various concentrations of IBA (0, 1000, 2000, and 3000
ppm) for 15-20 seconds. Cuttings planted in medium then contained a mixture of soil + sand + FYM
(1:1:1 viviv) in a 40 x 60 cm plastic box at a 45-degree angle. These cuttings were planted twice
(March and August in both seasons) in a greenhouse under a mist irrigation system and automatically
sprayed with water every hour for 5 minutes. The results showed that cuttings treated with 3000 ppm
IBA and planted in March had the highest survival rate in both seasons, with improved root number,
root length, and shoot and leaf numbers.
Keyword: Passion fruit, cuttings, growth regulator, IBA, rooting, viability.

INTRODUCTION

Passiflora edulis Sims., a member of the for yellow varieties 25-30 °C, with an annual
Passifloraceae family, originated in the rainfall requirement of 1000-2500 mm. It is a
Amazon region of Brazil and is now long-day crop, requiring a day length of 10.5
commercially grown in Hawaii, Australia, hours or more for flowering and fruiting
New Zealand, Fiji, South Africa and Kenya (Watson and Bowers, 1965; Vallani et al.,
(Chapman, 1963; Rashid et al.,, 1987) 1976). Passion fruit is a subtropical, shallow-
Passion fruit juice and leaves are used rooted perennial woody liana cultivated for
medicinally in many countries. Passion fruit its ornamental, medicinal and nutritional
flowers have a mild calming effect and value (Shivanna, 2012). It is an excellent fruit
promote sleep. Passionflower is used to treat rich in beta-carotene, potassium and dietary
nervous, hyperactive children, bronchial fiber. The fruit can be eaten or juiced.
asthma, insomnia, and neuropathy (Daniel, Passion fruit juice is often added to other fruit
1993), asthma, whooping cough, bronchitis, juices to enhance flavor (Ripa et al., 2009).
and other severe coughs. Rashid et al. (1987) stated that passion fruit is

Passionflower is known as ‘junkarota’ used not only as a fresh fruit, but also as a
and passion fruit is also called 'tanfal' because juice, jam and jelly. Contains 700-2400 IU of
of its taste, aroma and juice-laden color carotene and 20-30 mg of vitamin C per 100
(Ullah et al., 2009). P. edulis has two g of juice. Passion fruit seeds are usually
recognized forms. i) Purple passion fruit ii) propagated by low quality seeds with low
yellow passion fruit. Purple passion fruit fruit yields and high genetic variation.
(Passiflora edulis) is adapted to the coolest However, most passion fruit species can also
subtropical or tropical highlands, while be propagated by cuttings, grafting, or
yellow passion fruit (P. edulis f. flavicarpa) layering. Propagation by cuttings is the
are better suited to tropical lowland easiest method, but rooting is encouraged by
conditions. The best time to plant passion cuttings when treated with optimal levels of
fruit is September-October. The optimum growth regulators. The use of indole butyric
temperature for purple varieties is 18-25 °C, acid (IBA) has a significant impact on cutting
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success and viability. Many synthetic plant
growth media have been used to root
cuttings, but only indole butyric acid (IBA)
has been shown to be overall superior
(Hartman and Kester, 1993). So far, only
limited studies have been conducted on
passion fruit stem cuttings for plant
propagation.

Passion fruit production is primarily by
propagation from seed. This is easily
obtained when processing fruit. However,
propagation from seed has some drawbacks.
This includes, among other things, large
genetic variations observed in offspring.
Passion fruit is a cross pollinated plant.
Therewith, plants propagated from seed are
not "true to type",. This leads to (desirable or
undesirable) variability in the yield of fruit
produced by these plants. Seed-grown plants
are more susceptible to soil-borne pathogens
and have poorer germination (Almeida et al.,
1991; Faleiro et al., 2019; Lima et al., 2019).
Regardless of the problem, seed propagation
remains the primary method of passion fruit
propagation in commercial production
(Kishore et al., 2006). Asexual reproduction,
usually by grafting or cuttings, can eliminate
genetic variation seen in seed reproduction
(Chaves et al., 2004; Miranda et al., 2009;
Carvalho Pires et al., 2010; Gurung et al.,
2015). Faleiro et al., 2019). Because these
plants are clones, they are "exactly in type"
with the parent plant from which the cuttings
or scions are derived. Propagation by cuttings
has the advantage of being less labor
intensive compared to grafting (Salomao et
al, 2002). Timba et al. (1985) studied the
effect of his IBA on rooting of passion fruit
cuttings. Four concentrations of the IBA (0,

1000, 3000 and 8000 ppm) were applied to
the cuttings. They reported that the best
rooting was observed in cuttings treated with
3000 ppm IBA, with the highest root
numbers and root dry weights. Other his IBA
treatments also increased root formation over
time. Meretti et al. (2007) studied the effects
of season, foliage, and his IBA on rooting of
sweet passionflower (Passiflora alata Curtis)
cuttings. Treatments included IBA (0, 1000,
2000, 3000 ppm) and the presence or absence
of half leaves. Treatment with 3000ppm IBA
showed better results regardless of cutting
type. Leafless cuttings showed a higher root
percentage (80.9%) and half-leaf cuttings
showed better results in terms of roots, dry
weight and longest root length.

It has also been observed that cuttings
are more uniform disease resistant and more
productive than plants propagated from seed
(Junqueira et al., 2005; Gurung et al., 2015;
Davies et al., 2018) and Lima et al., 2019).
Propagation by cuttings can also reduce the
time to establishment because the plants do
not emerge from seeds. Seeds need additional
time to germinate before beginning growth
and can take a year or more to bear fruit, but
cuttings can bear fruit the same year they are
propagated. Therefore, if you initiate passion
fruit propagation from seeds and cuttings at
the same time, the cuttings will form and bear
fruit before the seeds are planted. Many
passion fruit species produce fruit, but few
are edible by humans. Some edible and fruit-
bearing Passiflora species are derived from
the upper-section Passiflora genus and others
from the upper-section Rourifolia genus
(Ulmer and MacDougal, 2004).

MATERIALS AND METHODS

This study was conducted for two
consecutive seasons (2022 and 2023) in the
horticultural laboratory nursery of the
Agricultural Research Center, Giza, Egypt, to
investigate  the  effects of varying
concentrations of indole butyric acid (IBA)
on the root strengthening of passion fruit
cuttings and Good roots formation. Passion
fruit cuttings are taken from healthy 5-year-
old mother trees already grown in the
horticultural laboratory nursery at the
Agricultural Research Center in Giza, Egypt.
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The cut length was 8-11 cm with 3 segments,
the trunk thickness was 5-7 mm, and the cut
surface was beveled at the top and flat at the
bottom. Cuttings, on the other hand, are
cleaned by removing the old leaves, except
for the two new ones. Rapidly dip the bottom
(1-2 cm) of the -cuttings into various
concentrations of IBA (0, 1000, 2000, and
3000 ppm) for 10-15 seconds. Cuttings
planted in medium then contained a mixture
of sand + soil + FYM (1: 1:1 v/v/v) ina 40 x
60 cm plastic box at a 45 degree angle. These
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cuttings were planted twice (March and
August in both seasons) in a greenhouse
under a mist irrigation system and
automatically sprayed with water every hour
for 5 minutes. All cuttings were then treated
with mild sulfur and the fungicide Vitafaxe
prior to planting and again two months later
to prevent fungal infection. Appropriate
disease control was initiated immediately if
signs of infection appeared on leaves. Four
months after planting, all cuttings were
removed from the container using a high-
pressure water jet and the potting soil was
removed. All new roots were traced back to
their origin and the number of new roots on
each cut stem was recorded before planting
on other stems in the field. These cuttings
were placed into four treatments in a
randomized complete block design (RCBD),
with each treatment represented by three
replicates, each consisting of 10 cuttings
planted in each unit plot in the greenhouse. |
was. Freshly sectioned tissues of various

sizes were immersed in an aqueous solution
of indole-3-butyric acid (IBA) with various
treatments by rapid immersion (10-15
seconds). Additionally, the following data
were recorded: Surviving cuttings were
counted cutting survival rate (%), number of
roots (after 4 months), caliper root length
(cm), caliper root diameter (cm), new
leaves/number of cuttings, cuttings growth
rate (cm) using a ruler. Measurements were
recorded 4 months after planting date under
greenhouse conditions.

Statistical analysis:

The data obtained were subjected to
analysis of variance. Means were compared
at the 5% level using the New-LSD method,
data were tabulated, and statistical factor
analysis was performed using the randomized
complete block design method (Snedecor and
Cochran, 1989). Following Steel and Torrie
(1980), we converted percentages to arcsines
to obtain binomial percentages.

RESULTS AND DISCUSSION

1. Survival percentage (%):

Survival was greatly influenced by IBA,
planting date, and interactions within the
three cutting types used in the two seasons.
Apical cuttings recorded higher survival rates
than semi-broadleaf cuttings in the first and

second seasons four months after planting
(Table, 1). In terms of planting date, cuttings
planted in March had the highest survival rate
than cuttings planted in August in both
seasons.

Table (1). Effect of IBA and planting date on survival percentage for tree types of passion
fruit cuttings during 2022 and 2023 seasons.

Season, 2022

Apex cuttings Stem cuttings Wood cuttings General
Treatments March August Mean March August Mean March August Mean Mean
0.00 25.1 23.3 24.2 18.2 17.4 17.8 5.1 4.2 4.65 15.5
IBA 1000 ppm  67.3 65.5 66.4 60.4 60.2 60.3 40.3 40.1 40.2 55.6
IBA 2000 ppm 81.8 80.2 81.0 72.3 71.5 71.9 55.2 54.4 54.8 69.2
IBA 3000 ppm  93.2 90.4  91.8 88.5 82.3 85.4 66.5 64.3 65.4 80.8
Mean 80.7 78.7 79.7 59.8 57.8 58.8 41.7 40.7 41.1 59.9
New LSD at P<5% for IBA (A) Planting date Cutting type (B) AxB AxC BxC AxBxC
1.22 1.05 1.33 0.58 1.27 1.7 2.03
Season, 2023
0.00 25.3 25.1 25.2 19.2 18.8 19 5.1 4.3 4.7 16.3
IBA 1000 ppm  70.3 70.1 70.2 64.3 60.5 62.4 41.2 40.3 40.7 57.7
IBA 2000 ppm 80.4 80.2 80.3 79.8 75.2 77.5 56.3 55.1 55.7 71.1
IBA 3000 ppm  96.2 93.4 948 89.9 85.3 87.6 68.4 78.2 73.3 85.2
Mean 82.3 81.2 81.7 63.3 59.9 61.6 42.7 44.4 43.6 62.3
IBA (A) Planting date Cutting type (B) AxB AxC BxC AxBxC

o,
New LSD at P<5% for 1.02 0.49

0.58 0.58 0.58 0.58 0.58

In addition, treatment with IBA at 3000 ppm
treatment in both seasons resulted in the highest
survival rate 4 months after planting. In this

experiment, passion fruit cutting success and
survival were strongly influenced by both
planting date and hormone IBA. From the results
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of this study, it can be concluded that among all
factors, planting in March had the highest
survival rate and the most successful rooting of
passion fruit. In addition, root number, root
length, and root fresh weight were observed. The
greatest success in amputation and viability was
seen with the March treatment combination
containing 3000 ppm IBA compared to controls.
The overall photo suggests that high
concentrations of IBA have greater root
development potential and lower mortality
compared to controls (Manan et al., 2002).
Similar results were reported by his Manan et al.
(2002) and Diwaker and Katiyar (2013).

2. Roots number:-

The highest root numbers (12.74 and
12.97 cm) were found in apical cuttings
planted in March, while the lowest root
numbers (1.67 and 1.69 cm) were found in
August of the first or second season, found in

semi-broad-leaved cuttings (Table, 2). For
IBA, 3000ppm produced the highest number
of roots 4 months after planting compared to
other concentrations in both seasons.
Furthermore, the interaction of IBA, cutting
type, and planting date showed that apical
cuttings treated with 3000 ppm IBA and
planted in March produced the highest
number of roots compared to other
interactions. (15.28 in first season, 15.33 in
second season). These results are consistent
with those of Meletti et al. (2007), Davies et
al. (2018), Faleiro et al. (2019) and Lima et
al. (2019). They found that IBA treatment
provided the best root response. They
reported that IBA treatment was essential for
good rooting and development of passion
fruit cuttings.

Photo (1): Effect of IBA at 3000 ppm on number of root for passion fruit.
Table (2). Effect of IBA and planting date on root number of passion fruit cuttings tree
species in the 2022 and 2023 seasons.

Season, 2022

Treatments Apex cuttings Mean stem cuttings wood cuttings Mean General
March  August March  August March August Mean
0.00 0 0 0 0 0 0 0 0 0 0
IBA 1000 ppm 9.61 7.43 8.52 7.11 6.23 6.67 121 111 1.16 5.45

IBA 2000 ppm 1333  12.75  13.04  9.37

8.41 889 242 222 2.32 8.08

IBA 3000 ppm 1528 1342 1435 10.95

9.99 1047 355 335 3.45 9.42

Mean 12.74 11.2 11.97 6.85 6.15 6.50 1.79 1.67 1.73 6.73
New LSD at P<5% for IBA (A) Planting date  Cutting type (B) AxB  AxC BxC  AxBxC
0.22 0.5 0.08 041 0.02 0.32 0.04
Season, 2023
0.00 0 0 0 0 0 0 0 0 0 0

IBA 1000 ppm__ 9.86 7.48 867 7.0

6.30 6.7 1.23 111 1.17 5,51

IBA 2000 ppm 1373 1157  12.65 959

8.47 9.03 231 227 2.29 7.99

IBA3000ppm 1533 1360 1451 1121 1055 1088 361 339 35 9.63
Mean 1207 1001 1194 697 633 665 178 169 174 677
IBA (A) Planting date Cutting type (B) AxB  AxC BxC AxBxC
0,
New LSD at P<5% for ——57 0.33 0.12 058 005 043 005
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3. Root length (cm).

The results in Table (3) show that apical
cuttings treated with 3000 ppm IBA and
planted in March produced the longest root
lengths (14.32 and 14.69 cm), while semi-
broadleaf cuttings planted in August (6, 12,
and 14.69 cm) 6.99 cm) showed the shortest
root length. cm) was found each in both
seasons. In addition, at 3000 ppm treatment,
IBA showed the longest root length (10.40

and 10.71 cm) in cuttings 4 months after
planting in both seasons, while 1000 ppm
IBA had the longest root length in both
seasons. Short root lengths (6.14 and 6.30
cm) were seen. . In addition, using IBA at
3000 and planting in March, throughout both
seasons they had significantly increased root
length per cutting compared to planting in
August (photo 1).

Table (3): Effect of IBA and planting date on root length (cm) of passion fruit cuttings

species in the 2022 and 2023 seasons.

Season, 2022

Treatments Apex cuttings Mean Stem cuttings Mean Wood cuttings General
March August March  August March August mean
0.00 0 0 0 0 0 0 0 0 0 0
IBA 1000 ppm 10.21 9.11 9.66 8.87 8.65 8.76 0 0 0 6.14
IBA 2000 ppm 13.53 12.13 12.83 9.35 8.33 8.84 5.51 5.11 5.31 8.99
IBA 3000 ppm 14.32 13.98 14.15 10.91 10.23 10.57 6.88 6.12 6.5 10.40
Mean 12.68 11.74 12.21 7.28 6.80 7.04 3.09 2.80 2.95 7.40
IBA (A) Planting date Cutting type (B) AxB AxXC BxC AxBxC
New LSD at P<5% for —555 0.58 0.58 025 051 054 044
Season, 2023
0.00 0 0 0 0 0 0 0 0 0 0
IBA 1000 ppm 10.33 9.75 10.04 8.99 8.75 8.87 0 0 0 6.30
IBA 2000 ppm 13.76 12.84 13.3 9.68 8.98 9.33 5.98 5.84 5.91 9.51
IBA 3000 ppm 14.69 14.17 14.43 10.99 10.22 10.60 7.21 6.99 7.1 10.72
Mean 12.92 12.25 12.59 7.41 6.98 7.20 3.29 3.20 3.25 7.68
IBA (A) Planting date Cutting type (B) AxB AxC BxC  AxBxC
New LSD at P<5% for =777 0.75 0.58 051 02 012 031

Photo (2): Effect of IBA at 3000 on root length.

4. Number of newly formed leaves:

The Apex cuttings were planted in
March produced the highest leaves number
(3.34) and the lowest leaves number (0.89)
was recorded in semi hardwood cuttings
witch planted in August in the first season
(Table, 4). The maximum number of leaves
per cutting (4.23) was observed in apical
cuttings treated with 3000ppm IBA and

(85)

planted in March. However, minimal leaf
numbers were recorded for semi-broadleaf
cuttings treated with 1000 ppm IBA for two
seasons (Table, 5). Application of IBA to
passion fruit cuttings has a significant effect
on increasing the number of leaves, one of
the sites of natural auxin production in
cuttings, in addition to the main activities of
photosynthesis, respiration and transpiration
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(Wahab et al., 2001). This is likely due to the leaves produced by the plants. Similar results
fact that IBA produced healthier and longer were reported by his Bemkaireima et al.
roots that better absorbed more nutrients and (2012) reported in Passion Fruit.

water, resulting in an increased number of
Table (4). Effect of IBA and planting date on the number of leaves newly formed from
passion fruit cuttings in the 2022 and 2023 seasons.
Season, 2022

Apex cuttings Stem cuttings Wood cuttings General
Treatments March  August Mean March August Mean March August Mean Mean
0.00 0 0 0 0 0 0 0 0 0 0
IBA 1000 ppm 2.56 2.54 2.55 2.1 2.1 2.1 0 0 0 1.55

IBA 2000 ppm 3.22 3.14 3.18 2.54 242 2.48 1.22 123 122 2.29
IBA 3000 ppm  4.23 4.11 4.17 3.55 3.23 3.39 2.51 231 241 3.32

Mean 3.34 3.26 330 204 193  1.99 093 088 090 207
IBA (A Planting date  Cutting type (B AxB AxC  BxC AxBxC

New LSD at P<5% for 005 0,02 S 0% 055 008

Season, 2023

0.00 0 0 0 0 0 0 0 0 0 0

IBA 1000 ppm _ 2.56 2.54 2.55 2.1 2.1 2.1 0 0 0 1.55

IBA 2000 ppm 343 314 3285 253 242 2475 122 123 1.225 2.32

IBA 3000 ppm  4.44 4.24 434 357 327 342 253 237 245 340

Mean 3.47 3.31 339 205 194 199 0.93 09 091 210
IBA (A Planting date  Cutting type (B AxB AXC  BxC AxBxC

New LSD at P<5% for o5 058 05 035 0% 18
5. Shoots number:- other concentrations that required longer
The data contained in Table (5) show times. This is thought to be due to a better
that the minimum number of shoots per root system, absorbing more nutrients for
cutting was recorded for apical cuttings plant growth and promoting shoot formation
treated with 3000 ppm IBA and planted in in cuttings. IBA reduced sprout formation in
March. Cuttings were treated with 3000 ppm apical cuttings by apical buds, whereas sprout
IBA for two seasons while the maximum formation was prevented in these cuttings.
number of shoots in stem cuttings was These results are consistent with those of
recorded. The effect of IBA on passion fruit Pires et al. (2010) and Bemkaireima et al.

stem cuttings at 3000 ppm reduced the time (2012) for passion fruit.

required for shoot formation compared to
Table (6). Effect of IBA and planting date on the number of leaves newly formed from passion
fruit cuttings in the 2022 and 2023 seasons.
Season, 2022

Apex cuttings Stem cuttings Wood cuttings General
Treatments March August Mean March  August Mean March August Mean mean
0.00 0 0 0 0 0 0 0 0 0 0

IBA 1000 ppm  2.27 2.23 2.25 2.38 2.64 2.51 1.21 111 1.16 1.97
IBA 2000 ppm 2.46 2.42 2.44 2.42 2.36 2.39 2.48 2.24 2.36 2.39
IBA 3000 ppm 1.21 1.11 1.16 3.75 3.33 3.54 2.51 2.37 244 2.38

Mean 1.98 1.92 1.95 2.13 2.08 2.11 1.55 1.43 1.49 1.85
IBA (A) Planting date Cutting type (B) AxB AxC BxC  AxBxC
0,
New LSD at P<3% for —; ) 0.58 0.08 051 022 032 012
Season, 2023
0.00 0 0 0 0 0 0 0 0 0 0

IBA 1000 ppm 2.67 255 261 243 263 253 124 114 119 211
IBA 2000 ppm 246 244 245 257 243 25 292 232 262 252
IBA3000 ppm 136 128 132 398 338 368 287 237 262 254

Mean 216 200 212 224 241 247 175 145 160 107
IBA (A) Planting date  Cutting type (B) AxB AxC BxC  AxBxC
0,
New LSD at P<5% for —57 0.33 0.14 058 032 051 002

(86)
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