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ABSTRACT

Vegetative propagation is widely used to multiply some horticultural crops. Cuttings are an
important method of vegetative propagation. The present study was conducted to propagate seedless
watermelon by cuttings and study some factors affecting success of the watermelon cuttings
propagation. This technique depends on taking the cuttings from mother plants planted under optimal
conditions. Seedless cv. Yellow Buttercup (QV 766) F; (yellow flesh) and SSX 7402 F; hybrid (red
flesh) were used in this study. Two types of cuttings were used; the first type was cuttings from
terminal growing point of the main stem and lateral branches with 10 to15 cm in length, 0.4 to 0.6 cm
in diameter and the second type was cuttings included one node, bud and leaf. Two periods of cuttings
were taken from these mother plants, at 45 and 75days from transplanting. The cuttings were treated
with 3 concentrations of IBA, viz., 0,100 and 200 ppm to promote the adventitious root formation. The
first and second cuttings were planted in two types of containers, viz., speedling trays and pots (8 cm),
The study was conducted in factorial experiments in randomized complete block design with three
replicates during two successive seasons 2010/2011 and 2011/2012 at a nursery in Badrashein City,
Giza Governorate, Egypt.

The results showed no significant differences between both types of containers in all the
characteristics in both seasons. IBA concentrations exhibited a significant positive effect on the
survival percentage and roots number and length. Cuttings included one node gave a higher survival
percentage of cuttings than the terminal cuttings. The same results were obtained for the number and
length of roots in the first and second seasons in both hybrids under study. The bilateral and triple
interactions among container types, IBA concentrations and cutting types did not show any significant
effect. IBA and types of cuttings individually showed significant effects on the cuttings success as a
survival percentage, roots formation and number and length of roots. The interaction between IBA and
cutting types gave significant effect on the survival percentage only.
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1. INTRODUCTION watermelon did not spread on a commercial
Watermelon is an economically important scale in Egypt in spite of its sweet taste and lack
vegetable crop of tropical and temperate parts of of hard seeds. The growing costs of seedless
the world. Watermelon is appreciated by  watermelon are very expensive because of its
consumers for its texture, sweetness and flavour very high seed price; seeds do not germinate
of the flesh. It is a good source of vitamins (C well and have heterogeneous germination and
and A) and minerals such as potassium, iron and growth.
calcium. Watermelon also contains a high Triploid watermelons (2n = 3x = 33) or
amount of lycopene, a carotenoid molecule seedless watermelon are referred to as seedless,
which, over recent years, has gained though they are not truly seedless, but rather
considerable interest in diets with respect to its have undeveloped seeds that are soft and edible.
potential as an antioxidant (Fraser and Bramley, These rudimentary small seeds are consumed
2004). Watermelon has a long history of along with the flesh, just as immature seeds that
cultivation in Africa and the Middle East and has are eaten in cucumber. The triploid or seedless
been planted in the Nile Valley since the second watermelon was first obtained and described in
millennium BC (Zohary et al., 2012). Seedless Japan by crossing female tetraploid and male

183



AL S, A Bl ES a0l . ceeeneieeeetententeneteneeneenseeneenssssenssnscossonsenssossonsssssssonsssssesssssssssonsessssssansssssns

diploid plants (Kihara, 1951). The resulting
triploid plants are sterile and do not produce
viable seeds. Triploids are developed by creating
tetraploid plants by doubling the chromosome
number and crossing them with diploid
watermelon (Andrus et al., 1971). Tetraploid
seeds can be germinated immediately upon
harvest and their ploidy is confirmed using
different methods. The seed stock of confirmed
tetraploids is expanded by repeated self-
pollination. Because tetraploids exhibit reduced
fertility (Lower and Johnson, 1969). First
generation tetraploids may produce only 5-20
seeds per fruit and limited fruit production per
plant (maximum of 3—4 fruits per plant with
seeds). As many as 10 years may be required to
produce the quantity of seed needed to satisfy
the commercial demand for new triploid seeds
(Compton et al.,, 2004). In addition, the
production of triploid watermelon is more
expensive than that of F; hybrids (as much as 5-
10 times) because of the high cost of the seeds,
the establishment of the crop from transplants
and the necessary presence of a pollinator
variety planted with the triploid variety (flowers
of triploid plants lack sufficient viable pollen to
induce normal fruit set). An adequate bee
population is also essential to ensure sufficient
pollen transfer. Development of seedless hybrids
was discussed in the following stages: 1) choice
of diploid lines, 2) production of tetraploid
plants, 3) tetraploid line development, and 4)
hybrid production and testing (Wehner 2007).
Vegetative propagation is widely used to
multiply some of horticultural crops. Cutting is
an important method of vegetative propagation.
Cuttings involve the production of plants from
plant parts. They offer a method for propagation
of valuable plants such as triploid seedless
hybrids for confrontation of the increased
demand for seedless cultivars.

Growth regulators, cutting type and condition
of the stock plant (mother plants) are very
important factors in success the cuttings
propagation, while the optimal temperatures for
propagation vary enormously between species.
Most temperate species require temperatures
between 21°C and 27°C with night temperatures
of about 15°C for rooting of cuttings (Hartmann
et al. 2002). Dawson and King (1994) noted that
high root zone temperature relative to air
temperature improved rooting percentages of
Australian plants, minimal rooting occurring at
root zone temperatures of less than 26°C at an
air temperature of 20°C. The formation of
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adventitious roots is an essential step in
vegetative propagation and therefore if cuttings
do not form roots, losses occur (De Klerk et al.,
1999). The discovery of auxins as plant growth
regulators in the 1930s and their ability to
stimulate adventitious rooting in stem cuttings
marked a major milestone in the modern history
of plant propagation (Blythe et al., 2007).

Clark et al. (1999) recorded that applying the
auxin (indole-3-butyric acid (IBA)) increased
adventitious root formation on vegetative stem
cuttings of the wild-type plants. Researchers
developed new rooting treatments, examining
the effects of plant growth regulators (Haissig
and Davis, 1994) by a short exposure to a
solution with a high auxin concentration or by
dipping in rooting powder (auxin with talc).

Mason (2004) reported that IBA is most
widely used as a rooting hormone. Cutting is
frequently treated with hormones which
encourage root development. Treating different
plant cuttings by dipping in IBA at 500 t01000
ppm for few seconds promote adventitious root
formation, root number and root length (Ellyard
1981). The application of IBA alone increased
root fresh weight especially with the lowest
concentration of IBA. IBA is used for rooting in
commercial operations (Kenney et al., 1969).
Auxin enters cuttings mostly via the cut surface.
The successful formation of adventitious roots is
an obligatory phase of vegetative propagation in
many woody plants; this being related to the
presence of auxin (McClelland et al., 1990).
IAA was the first used to stimulate rooting of
cutting (Cooper 1935) and soon after, IBA, was
discovered and was considered even more
effective (Zimmerman and Wilcoxon 1935).
Nowadays IBA is used commercially to root
microcuttings and is more efficient than IAA
(Epstein and Ludwig-Mauller 1993).

ElI-Abd  (1997) explained that, all IBA
treatments were effective in increasing the
number, length and fresh weight of adventitious
roots in cucumber cuttings as compared with the
control. IBA increased ethylene production
comparing with Mepiquat Chloride (MC)
treatments which reduced ethylene production
but enhanced root elongation.

Stem cuttings of Epipremnum aureum treated
with IAA + IBA at 300 ppm were proved
significantly effective for percentage rooting and
more number of leaves (Sharma, 2013). Use of
vegetative stem cuttings for the propagation of
plants has been found very effective in the
number of plants like Ficus carica and Nerium
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indicum (Nambison et al., 1977). Jatropha
curcas and J. gossypifolia cuttings treated with
300 ppm of auxins and combinations of
IAA+IBA, proved significantly effective for
percentage rooting (Gaikwad, 2011).

The aim of this study was to develop new
pattern of cutting techniques for seedless
watermelon plant propagation to minimize the
amounts of imported watermelon seeds in general
and seedless watermelon in particular and study
the effect of type of cutting, type of container and
IBA in addition to the interaction between all of
them on the cutting success.

2. MATERIAL AND METHODS

These experiments were conducted during
2010/2011 and 2011/2012 using two seedless
watermelon  hybrids.  These  experiments
included 12 treatments, viz., two types of
cuttings (cuttings from terminal growing point of
the main stem and lateral branches 10-15cm in
length and 0.4-0.6 cm in diameter and cuttings
included one node, bud and leaf) three
concentrations of IBA (0, 100, 200 ppm) for
treating cuttings before planting and two
planting containers namely speedling trays and
pots no.8. These cuttings were taken from
mother plants after 45and 75 days from planting.
2.1. Plant material
2.1.1. Watermelon hybrids

Two seedless watermelon  (C. lanatus)
hybrids, viz., Buttercup (QV 766) F; (yellow
flesh) and SSX 7402 F; (red flesh)) from Sakata
Seed Company, Japan were used as a mother
plants in the present study.

2.2. Nursery of cuttings

Seedless watermelon seeds were sown in the
greenhouse in Badrashein city on 7 October in
2010 in the first season and 12 October in 2011
in the second season in foam speedling trays
with 84 cells filled with a mixture of peat-moss,
vermiculite and berlite at the ratio of 1:1:1 (v/v).
Three hundred grams of ammonium sulphate,
400 g calcium superphosphate, 150 g potassium
sulphate, 50 ml. nutrient solution and 50 g of a
fungicide were added for each 50 kg of the
peatmoss. Sixty seedlings from each seedless
watermelon hybrid were transplanted on 12
November 2010 and 18 November 2011 in
plastic house in Badrashein city as mother plants
to obtain cuttings in both seasons.

Mother plants (stock plants) were treated
with the conventional agricultural practices, i.e.,
irrigation, fertilization, pests and diseases
management as recommended by the Ministry of
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Agriculture, Egypt. For producing good
watermelon vegetative growth, all female
flowers and fruits were removed. The first
cuttings were collected after 45 days from
planting then the second cuttings were collected
after 30 days from the previous collection. Four
shoot tip cuttings and 12 cuttings including one
node were collected at 45 days from planting.
On the other hand, after 75 days 8 cuttings
including shoot tip and 30 one node cuttings
were taken from each cultivar. Suitable branches
chosen for cutting were obtained from the shoot
tip, upper, middle and bottom nodal segments of
all primary or secondary branches.

All shoot tip and one node cuttings collected
at each cutting date chosen were divided into
three groups, the first group was treated with
200 ppm IBA, the second group was treated with
100 ppm IBA. Treatment was conducted by
dipping these cuttings in IBA solution for 10
seconds followed by immersing the bases of the
cuttings in Mepiquat Chloride solution at the
concentration of 100 ppm. The third group was
immersed in distilled water for 10 seconds. The
treated and untreated cuttings were planted in
speedling trays 84 cells or pots no. 8 filled with
previously mentioned culture mixture.

Speedling trays and pots were transferred
immediately after planting into the shaded
plastic low tunnel for healing and hardening as
well as root formation from the node region. A
polyethylene sheet was laid on the floor of low
tunnels and covered with a shallow layer of
water. Speedling trays were placed on bricks to
support the plants above the water layer. The
plastic tunnel was closed to achieve a
temperature of 25-32 °C and >85% RH humidity
for seven days. Watermelon plants formed from
cuttings were moved out of the tunnel and placed
in a screen house for ten days.

2.3. Experimental design and statistical analysis

This study was conducted in factorial
experiment in a randomized complete block
design with three replicates. Each cutting time
and each hybrid was considered as a separate
experiment. Data were statistically analyzed
using analyses of variance by the technique of
analysis of variance ANOVA, with the Stat Soft
Statistical Package MSTATC software program
(Michigan State University, East Lansing, MI,
USA). Probabilities of significance among
treatments and means were compared with least
significant difference LSD (P<0.05) according to
Gomez and Gomez (1984).
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2.4. Studied characteristics
2.4.1. Number of cuttings collected each time
2.4.2. Survival percentage

Survival percentage was recorded after 12
days from planting by counting the succeeded
transplants and divided them by the planted
number of cuttings.
2.4.3. Number of roots formed on 10 cuttings
after 12 days from planting.
2.4.4. Length of roots formed on 10 cuttings
after 12 days from planting.

3. RESULTS AND DISCUSSION
Data in Table (1) shows that, the number of
cuttings included shoot tip and cuttings include
one node that were taken from the mother plants
at all times under this study.

Mother plants were remained in good status
until 105 days. Some plants (Buttercup (QV766
F1) and (SSX 7402 F,) were lost thereafter.

Data in Table (1) also illustrated that the total
number of cuttings from mother plants (20
plants) in both cultivars as average of both
seasons at 45 and 75 days was 1080 in each
cultivar. At 75 days, the mother plants in both
hybrids gave 760 cuttings, while at 45 days
mother plants gave 320 cuttings (Buttercup
(QV766 F;) and (SSX 7402 F,).

Data in the same Tables indicated that
treating watermelon cuttings with IBA had a
significant effect on the survival percentage, the
number of roots and average root length in
‘Buttercup (QV 766) F;” and ‘SSX 7402 Fjthat
were recorded in both cuttings after 45 and 75
days from planting in the first and second
seasons. The concentration of 200 ppm showed
higher values of survival percentage, the number
of roots and root length compared to the cuttings
treated with 100 ppm IBA and the control plants.
IBA concentrations significantly improved the
percentage of survival, the number of roots and
root length in ‘Buttercup (QV 766) F;” and ‘SSX
7402 F;. These results may be due to the
enhancement of IBA for root formation on
cuttings. The present results agree with the
finding of Srivastava (2002 )who reported that
auxins (both natural and synthetic) have been
known to stimulate the formation of lateral and
adventitious roots. Overvoorde et al. (2010)
reported that auxins such as IBA play an
important role in the initiation of roots on
cuttings.

In roots, the most well characterized auxin-
associated phenotypes are the dose-dependent
increase in the length of epidermal-derived root
hairs, the bimodal effect of auxin concentration

Table (1): Total number of cuttings obtained from the mother plants in both hybrids in both seasons

(average of 2 years).

2010 and 2011
No. of mother '\slﬁbocf[f Total number N;)r.];f Total number of C;;;alsntl;?g?;gm
plants . of shoot tips one node cuttings g
D tips node 20 plant
ays from taken taken
transplanting |Buttercup| SSX from Buttercup| SSX from |Buttercu SSX | Buttercup | SSX
QV 766 | 7402 QV 766 | 7402 Pl 7402 QV 766 7402
P E each = E each |QV 766 F, £ = F
! ! | plant ! ! | plant ! ! !
45 20 20 4 80 80 12 240 240 320 320
75 20 20 8 160 160 | 30 600 600 760 760
Total No. of cuttings
after 75 days 240 240 840 840 1080 1080

3.1. Effect of single factors

Data in Tables (2 and 3) showed insignificant
differences between the two types of containers.

It is worth mentioning that speedling trays
and pots No. 8 did not have any effect on the
survival percentage or the plant cuttings that
were developed to plants and roots formed. No
remarkable effect was shown on the number of
root formed and the average roots length that
was formed on cuttings of both hybrids in the
first and second cutting days, i.e., 45 and 75
days after planting.

on primary root length, the dose-dependent
increase in the number of lateral root primordia,
and the response to gravity (Ishida et al., 2008).
This relatively high rooting percentage (61%)
and low percentage of cutting death (18%) may
be due to the fact that auxin may have enhanced
cutting survival as well as stimulating root
growth. In particular, IBA is important to
improve rooting percentage in English holly
(Weiser and Blaney, 1960).

The container type had no effect on all the
characteristics under this study. Applying IBA
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increased the number of roots per cutting and
root length in both cultivars (Tables 2 and 3).
Type of cutting had significant effect on
survival percentage, the number of roots and
root length. One node cuttings showed a
significant increment in the survival percentage,
the number of roots and average root length than
the terminal cutting or cutting include shoot tip
which showed lower values in survival
percentage, number of roots and average root
length. The highest survival percentage was
obtained from cuttings which included one node
(97%) whereas the lowest survival percentage
was obtained from cuttings of shoot tip (68.86%).
In this regard, Rieckermann, et al. (1999)

reported that terminal plant cuttings required a
long time for root formation. In contrast, sub-
terminal cuttings produce more shoot and root
growth. The present results are in agreement
with several previous reports which revealed that
cutting types can be used in propagation such as
hardwood, softwood, semi hard wood,
herbaceous,leaf, and root cuttings(Corbett, 1902).

Single node cuttings were used to maximize
the number of cuttings per stock plant. Rooting
was known to be often associated with nodes
and making the bottom cut just below a node
was common recommendation (Rieckermann
etal., 1999).

Table (2): Effect of container type, IBA concentrations and cutting types on the survival percentage, the
number of roots and root length of cuttings from mother plants after 45 days on two seedless

watermelon hybrids in two seasons.

Survival % Number of roots Root length
Buttercup (QV Buttercup(QV SSX 7402 | Buttercup (QV
766) El( SSX 7402 F, 766 I'Sl( E, 286 ‘;1( SSX 740 F;
2011 | 2012 |2011| 2012 | 2011 | 2012 | 2011|2012 | 2011 | 2012 | 2011 | 2012
Trays 80.50 | 81.44 |81.15| 80.43 | 7.88 7.65 | 7.68 | 761 | 6.51 7.72 8.67 7.89
Pots 81.64 | 81.88 |81.76| 80.87 | 785 | 7.86 | 769|766 | 6.60 | 7.76 | 851 | 7.98
LSD at0.05| NS NS NS NS NS NS NS | NS NS NS NS NS
IBA ppm
0 78.57 | 78.65 |78.80| 78.06 | 7.15 | 7.24 |6.96|6.99 | 597 | 7.13 | 8.01 | 7.48
100 81.28 | 82.41 |81.99| 81.09 | 783 | 7.83 | 789|768 | 652 | 7.82 | 8.67 | 7.85
200 83.36 | 83.93 |83.56| 82.80 | 861 | 819 |820|824| 7.19 | 827 | 9.10 | 8.47
LSD at 0.05| 1.69 129 |189| 187 | 055 | 0.35 | 065|039 | 039 | 045 | 0.36 | 0.24
Cutting Types
Shoot tip | 65.43 | 66.56 |66.59| 65.17 | 6.26 | 6.04 | 6.35|6.04 | 475 | 6.12 | 6.62 | 6.22
One nodes | 96.71 | 96.76 |96.31| 96.13 | 947 | 947 |9.02 | 9.23 | 836 | 9.36 | 10.57 | 9.64
LSD at0.05| 15.34 | 18.91 |14.85| 18.64 | 2.00 | 196 | 154|287 | 296 | 212 | 231 | 1.65

Table (3): Effect of container type, IBA concentrations and cutting types on the survival percentage, the

number of roots and root length of cuttings from mother plants after 75 days on two seedless

watermelon hybrids in two seasons.

Survival % Number of roots Root length
Buttercup (QV Buttercu Buttercup(QV
766) ‘F)l(Q SSX7402 Fy |\ 766) Iﬂl SSX 7402 F; 765 fz’l(Q SSX 7402 F;
2011 | 2012 |2011] 2012 |2011| 2012 | 2011 | 2012 | 2011 | 2012 | 2011 2012
Trays 81.95 |81.41|8151| 8217 |7.09| 718 | 769 | 817 | 7.27 | 811 | 7.78 8.02
Pots 81.90 |81.82|82.07| 83.36 | 7.08| 757 | 755 | 822 | 7.32 | 815 | 7.80 8.09
LSDat0.05| NS NS | NS NS | NS NS NS NS NS NS NS NS
IBA ppm
0 78.86 | 79.43 |79.81| 79.59 | 650 | 6.85 | 710 | 764 | 6.69 | 7.62 | 7.06 7.44
100 82.92 |81.64|82.07| 83.10 |7.16| 7.41 | 769 | 823 | 7.23 | 824 | 7.99 8.05
200 83.99 |83.77 |83.50| 85.61 | 7.58 | 7.85 | 8.07 | 871 | 797 | 853 | 832 8.68
LSDat0.05| 1.542 | 1.131 |1.360| 2.522 |0.356| 0.321 | 0.278 | 0.465 | 0.500 | 0.356 | 0.350 | 0.368
Cutting Types
Shoot tip | 66.84 | 66.67 |[67.02| 68.86 | 488 | 548 | 587 | 6.79 | 532 | 6.60 | 6.44 6.54
One nodes | 97.00 | 96.57 |96.56]| 96.67 | 9.28 | 9.26 | 9.38 | 9.60 | 9.27 | 9.66 | 9.15 9.57
LSD at 0.05| 14.32 | 12.65 (17.36| 15.39 | 2.25 | 247 | 1.96 | 1.89 | 2.12 | 2.00 1.85 2.19
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3.2. Effect of the bilateral interaction

With regard to the effect of bilateral
interactions, data in Tables (4 and 5) illustrated
that there were no significant effects for all
bilateral interactions on survival percentage,
number of roots and average root length in both
seedless watermelon hybrids in the first and
second cutting times in both seasons.

3.3. Effect of the triple interaction

As for the effect of the triple interaction, data
in Tables (6 and 7) revealed that, survival
percentage, average root length and the number
of roots on the cuttings were not significantly
affected by the interaction between container
types and both IBA concentrations and cutting
types in both seedless watermelon hybrids in the

first and second cuttings in both seasons.

Table (4): Effect of bilateral interaction between container type with IBA concentrations, container type with
cutting type and IBA concentrations with cutting types on the survival percentage, the number of roots and
root length on cuttings from mother plants after 45 days on two seedless watermelon hybrids in two seasons.

Survival % Number of roots Root length
Container x IBA B“tt;’gg;‘gl(QV SSX 7402 F, B““%g;f;l@v SSX 7402 F, B““;gg;’gl@v SSX 7402 F,
concentration
2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012
Oppm | 79.03 | 79.44 | 7892 | 7878 | 651 | 667 | 7.22 | 769 | 667 | 7.69 | 7.06 | 7.23
Trays plgr?] 82.87 | 8162 | 8221 | 8236 | 7.13 | 7.31 | 7.80 | 819 | 7.34 | 826 | 7.95| 7.86
5821 8394 | 83.17 | 83.41 | 8539 | 7.61 | 7.55 | 806 | 864 | 7.82 | 833 | 834 | 8.98
oppm | 7869 | 79.43 | 80.70 | 80.40 | 6.49 | 7.03 | 6.99 | 7.60 | 672 | 7.56 | 7.06 | 7.65
Pots 1001 8297 | 8167 | 8193 | 8384 | 7.19 | 752 | 750 | 828 | 7.11 | 822 | 804 | 8.24
8cm Ppm
58;’1 84.03 | 84.37 | 8359 | 8583 | 7.55 | 8.15 | 8.08 | 8.79 | 813 | 867 | 829 | 839
LSD at 0.05 NS | Ns | Ns | Ns [ Ns | Ns | Ns | Ns | NS | NS | NS | NS
Container x Cutting type
Shoottip | 66.86 | 66.60 | 66.81 | 68.04 | 485 | 545 | 593 | 6.84 | 530 | 6.47 | 652 653
T8 I onenode | 97.03 | 96.22 | 96.21 | 9630 | 932 | 890 | 946 | 9.51 | 925 | 975 | 9.05 | 951
pots | Shoottip | 66.83 | 66.73 | 67.23 | 69.68 | 491 | 551 | 581 | 674 | 535 | 673 | 635 655
8cm | Onenode | 96.97 | 96.91 | 96.92 | 97.04 | 925 | 962 | 930 | 9.70 | 929 | 957 | 924 | 963
LSD at 0.05 Ns | Ns | Ns | Ns | NS [ Ns | Ns | Ns| NS | NS | NS | NS
IBA x Cutting Type
o | shoottip | 61.33 | 63.84 | 64.21 | 6350 | 426 |4.88 | 532 | 605 | 463 | 604 |576 | 571
PPM | Onenode | 96.39 | 9503 | 9541 | 9550 | 874 |881| 889 | 923 | 875 | 921 |837| 917
100 | Shoottip | 68.55 | 66.44 | 67.60 | 69.71 | 497 |558 | 597 | 693 | 540 | 672 | 670 663
PPM | Onenode | 97.28 | 96.85 | 96.54 | 96.49 | 935 | 925 | 941 | 954 | 905 | 976 |9.20 | 947
200 | Shoottip | 7064 | 69.71 | 69.25 | 7329 | 541 [ 599 | 632 | 7.39 | 594 | 7.03 | 685 | 7.30
PPM | Onenode | 97.33 | 97.82 | 97.74 | 97.93 | 976 | 9.72 | 9.83 | 1004 | 1001 | 1002 | 9.78 | 10.07
LSD at 0.05 NS | Ns | Ns | Ns | NS [ Ns| NS | NS | Ns | NS | NS | Ns
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Table (5): Effect of bilateral interaction between container type with IBA concentrations, container types with
cutting types and IBA concentrations with cutting types on the survival percentage, the number of roots and
root length on cuttings from mother plants after 75 days on two seedless watermelon hybrids in two seasons.

Survival % Number of roots Root length
ContainersxIBA B“tt?egg;‘gl@v SSX 7402 F, B“t;eggugl(QV SSX 7402 F, (CB)L\’/“%%JE SSX 7402 F,
concentrations 7561171 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012
Oppm | 78.21 | 78.36 | 78.73 | 7822 | 7.19 | 7.17 | 6.96 | 6.91 | 587 | 7.14 | 8.14 | 751
Trays | 100 ppm | 80.51 | 82.22 | 81.67 | 81.10 | 7.92 | 7.79 | 7.85 | 7.64 | 6.62 | 7.85| 8.79 | 7.89
200 ppm | 82.79 | 83.74 | 83.04 | 81.98 | 853 | 7.97 | 8.23 | 8.29 | 7.05 | 8.18 | 9.09 | 826
bots |0 PPm | 78.02 | 78.03 | 78:88 | 77.91 | 711 | 730 | 687 | 7.07 | 6.06 | 7.11| 7.88 | 745
bor, | 100 ppm | 82.05 | 8260 | 8231 | 81.08 | 7.74 | 7.87 | 798 | 7.71 | 641 | 7.79| 855 | 7.81
200 ppm | 83.04 | 84.12 | 84.08 | 83.62 | 869 | 841 | 8.18 | 819 | 7.33 | 8.36 | 9.11 | 8.67
LSD at 0.05 NS | NS | NS | NS | NS | NS | NS | NS | NS | NS| NS | NS
Containersx Cutting Types
Trays | Shoottip | 6463 | 66.58 | 6619 | 6471 | 620 | 596 | 643 | 605 | 468 | 6.10 | 668 | 6.7
One node | 96.37 | 96.30 | 96.10 | 96.15 | 9.56 | 9.33 | 892 | 9.17 | 8.34 | 9.35 | 10.66 | 9.50
Pots | Shoottip | 66.23 | 66.54 | 67.0 | 65.64 | 6.32 | 6.12 | 6.26 | 6.02 | 4.82 | 6.14 | 655 | 6.17
8cm | Onenode | 97.04 | 97.22 | 9652 | 96.10 | 9.37 | 9.60 | 9.12 | 9.29 | 838 | 9.37 | 10.48 | 9.78
LSD at 0.05 NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS
IBAx Cutting Types
0 ppm |_Shoot tip [ 6180 | 62.04 [ 6270 [ 6L6L [ 5.6 | 546 [ 568 [ 531 [ 404 [547] 600 | 584
Onenode | 95.31 | 95.25 | 94.91 | 9451 | 9.05 | 9.02 | 825 | 867 | 7.86 | 8.78 | 10.02 | 9.11
100 | Shoottip | 65.71 | 67.81 | 67.37 | 65.87 | 6.27 | 6.15 | 6.61 | 6.18 | 4.87 | 6.27 | 6.73 | 6.11
ppm | One node | 96.84 | 97.01 | 96.61 | 96.31 | 9.39 | 951 | 9.16 | 9.18 | 8.16 | 9.37 | 10.61 | 9.60
200 | Shoottip | 68.76 | 69.83 | 69.70 | 68.03 | 7.25 | 651 | 6.76 | 6.63 | 535 | 6.61 | 7.12 | 6.71
ppm | Onenode | 97.97 | 98.03 | 97.42 | 97.56 | 9.97 | 9.87 | 9.65 | 9.85 | 9.03 | 9.94 | 11.08 | 10.22
LSD at 0.05 NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS

Table (6): Effect of triple interaction among container type, IBA concentrations and cutting types on the survival
percentage, the number of roots and root length on cuttings from mother plants after 45 days on two
seedless watermelon hybrids in two seasons.

Survival % | Number of roots | Root length
Cultivars
Buttercup (QV Buttercup Buttercup (QV

o | 768) SSXTA02F, | o\ 760 b, | SSX T402F, 768) SSX 7402 F,
Ct‘;,ggs‘g 2011 | 2012 | 2011 | 2012 |2011| 2012 | 2011 | 2012 | 2011 | 2012 |2011| 2012

2l 0 | Shoottip | 61.58 | 63.93 | 63.04 | 6261 |4.27 | 476 | 532 | 601 | 472 | 602 |575| 555
£| _ppm | Onenode | 96.49 | 94.95 | 94.79 | 94.95 | 876 | 857 | 912 | 937 | 861 | 935 | 837 | 8.1
o 100 | Shoot tip | 68.34 | 66.89 | 67.84 | 6851 |4.84 | 567 | 617 | 7.01 | 529 | 664 | 681 627
| Ppm [ Onenode | 97.39 | 96.36 | 9658 | 96.20 [ 9.43 | 8.95 | 942 | 937 | 9.39 | 9.89 [ 909 | 9.45
@[ 200 | Shoot tip | 70.65 | 68.98 | 69.55 | 73.01 | 5.45 | 5.92 | 6.29 | 750 | 588 | 6.75 | 7.00 | 7.79
& Ppm |Onenode | 97.23 | 97.35 | 97.26 | 97.77 | 9.77 | 9.19 | 9.83 | 9.79 | 9.76 | 10.01 | 9.68 | 10.17
0 | Shoottip | 61.08 | 63.76 | 65.37 | 6457 | 425 | 500 | 533 | 6.09 | 454 | 6.05 | 576| 587

| Ppm |Onenode | 96.29 | 95.11 | 96.02 | 96.23 | 8.72 | 9.05 | 8.65 | 9.10 | 8.90 | 9.07 | 8.37 | 9.43
S[7100 | Shoot tip | 68.76 | 65.99 | 67.35 | 70.90 | 5.11 | 549 | 576 | 6.85 | 550 | 6.81 | 659 | 6.99
g| Ppm [Onenode | 97.18 | 97.30 | 9651 | 96.79 [9.28 | 954 | 941 | 9.71 | 871 | 963 | 948 | 948
& 200 | Shoottip | 70.63 | 70.44 | 68.95 | 73.56 | 5.36 | 6.05 | 6.34 | 7.28 | 6.00 | 7.31 | 6.70 | 6.80
Ppm | One node | 97.43 | 98.29 | 98.22 | 98.09 | 9.74 | 10.25 | 9.83 | 10.29 | 10.27 | 10.02 | 9.88 | 9.98
LSD at 0.05 NS | NS | NS | NS | NS| NS | NS | NS | NS | NS | NS | NS
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Table (7): Effect of triple interaction among container types, IBA concentrations and cutting types on the survival
percentage, the number of roots and root length on cuttings from mother plants after 75 days on two

seedless watermelon hybrids in two seasons.

survival percentage, root number and length.

Survival % | Number of roots | Root length
Cultivars
Buttercup(QV Buttercup (QV Buttercup
BA . 766) F, SSX 7402 F, 766) F, SSX 7402 F, (QV 766) F, SSX 7402 F,
Ct‘;tggg 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011 | 2012
%’, 0 | Shoottip | 61.31 | 61.89 | 62.72 | 61.31 | 521 | 539 | 5.67 | 529 | 398 | 550 | 599 | 5.87
= [PPM One node | 95.12 | 94.83 | 94.74 | 95.13 | 9.17 | 897 | 825 | 854 | 7.77 | 8.78 | 10.28 | 9.15
=y 100 | Shoot tip | 64.52 | 68.05 | 66.61 | 65.53 | 6.19 | 6.15 | 6.72 | 6.06 | 477 | 6.25 | 6.96 | 6.29
= |PpPm One node | 96.49 | 96.38 | 96.74 | 96.66 | 9.66 | 9.42 | 8.97 | 9.22 | 8.47 | 9.46 | 10.62 | 9.50
8 | 200 | Shoottip | 68.07 | 69.78 | 69.26 | 67.28 | 7.19 | 6.34 | 690 | 6.82 | 530 | 654 | 7.09 | 6.67
& |ppm| One node | 97.51 | 97.70 | 96.82 | 96.67 | 9.86 | 9.60 | 9.55 [ 9.77 [ 8.80 | 9.82 | 11.08 | 9.86
0 | Shoottip | 62.33 | 62.19 | 62.69 | 61.92 | 531 | 553 | 568 | 5.33 | 409 | 545 | 6.01 | 5.82
€ |[ppm| One node | 95.51 | 95.67 | 95.07 | 93.90 | 8.92 | 9.06 | 8.25 | 8.81 | 8.02 | 878 | 9.75 | 9.07
& | 100 Shoot tip | 66.90 | 67.57 | 68.13 | 66.21 | 6.36 | 6.15 | 6.50 | 6.29 | 496 | 6.30 | 6.50 | 5.93
g ppm| One node | 97.20 | 97.63 | 96.48 | 9595 | 9.12 | 959 | 935 | 9.13 | 7.86 | 9.28 | 10.60 | 9.69
o | 200 | Shoottip | 69.46 | 69.87 | 70.15 | 68.78 | 7.31 | 6.68 | 6.61 | 6.44 | 541 | 6.67 | 7.14 | 6.76
ppm| One node | 98.42 | 98.37 | 98.02 | 98.46 | 10.08 | 10.14 | 9.75 | 9.94 | 9.26 | 10.06 | 11.08 | 10.58
LSD at 0.05 NS NS NS NS NS NS NS NS | NS NS NS NS
Conclusions review of 70 vyears of scientific
1. The container type had no effect on the discovery and commercial practice. J.

Env. Hort., 25(3):166-185.

2. Applying IBA increased the number and Clark D.G., Gubrium E.K., Barrett J.E., Nell
length of roots per cutting and the percentage T.A. and Klee H.J. (1999). Root
of survival plants. formation in ethylene-insensitive plants.

3. Cuttings included one node showed Plant Physiol., 121: 53-59.

significant increment in the number of roots,
root length and survival plants which reached
97% while the survival percentage of the
cuttings destined from shoot tip reached 68.8%.
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