Proc. 7" Int. Con. Biol. Sci. (Bot.)(2013)

DJS Vol. 36 (2013) 7-13

Delta Journal of Sciesce

Delta Journal of Science

Available online at
https://djs.journals.ekb.eg/

AEERS

e
(=]
(®
=
m
&
=
m
(=}

0

=
)]

j

|
H

Research Article

Effect of grafting Nubian watermelon on its growth, flowering, yield and fruit quality.
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(1) Veg. Dept. Hort. Ins. Agric. Res. Center Giza Egypt.
Botany Dept. Fac. Sci. Tanta Univ. Egypt.

ABSTRACT

Two field experiments were carried out on Nubian watermelon (Citrullus lanatus var.
Colocynthoide) during the summer season of 2009 and 2010 in the farm of Sakha Research
Station in Kafr El-Sheikh Governorate. The main objective of the study was comparison of non-
grafted watermelon plants with four rootstocks: bottle gourd (Lagenaria siceraria), pumpkin
(Cucurbita moschata), luffa (Luffa cylindrical) and fig leaf gourd (Cucurbita ficifolia) to
improve Nubian watermelon production by using grafting technique. The study included
measurement of vegetative growth parameters, flowering, fruit and seed yield and fruit
characteristics.

The results indicated that grafting Nubian watermelon onto bottle gourd and pumpkin rootstocks
was the best grafting compared to the control.

Grafting onto bottle gourd rootstock significantly increased number of hermaphrodite flower
while, the lowest numbers were obtained from non-grafted plants and those grafted onto luffa.

Grafting onto bottle gourd significantly increased both number of fruit/plant, seeds/ fruit and
fruit weight, while non-grafting plants and grafting onto fig leaf gourd led to lowest values of
them. Grafting onto bottle gourd followed by pumpkin significantly increased fruit yield per m?,
seed yield per m?, both weights of fruit yield (ton/fed.) and seed yield (ton/fed) in comparison
with non-grafting plants and grafting onto luffa.

Plants grafting onto bottle gourd rootstock had the highest dry weight of 100 seeds, net weight
of seed kernel values, the highest fruit length, fruit diameter and fruit shape values.

The main objective of this investigation was chosen suitable rootstock for grafting and studying
its effect on growth and yield of Nubian watermelon plant.

Keywords: Nubian watermelon, grafting, bottle gourd, pumpkin, luffa, fig leaf gourd,
flowering, fruit yield and seed yield.

such crop in Delta, since its percentage of the cultivated area

INTRODUCTION

Nubian Watermelon is one species of the Cucurbitaceae
family. It is an ancestor type of the cultivated watermelon
(Ziyada and Elhussien, 2008). Egypt is the fifth country
worldwide in the production of cucurbits while China is the
first (FAO, 2008). Nubian Watermelon was cultivated from
early times in Egypt, possibly from the Ancient Egypt
(Manniche, 1989). It is known as gurma watermelon (El-
Shabrawy and Hatem, 2008). Green parts of the plant are
used as animal feeds, the seeds are used as snacks, and the
residues are used as a source of heat energy for cooking
(Mariod et al, 2009). Nubian watermelon occupied about
174447 feddans in summer season of 2009, which yielded
101013 tons with an average yield of 0.58 ton/fed. according
to statistical data of the Ministry of Agriculture of Egypt. Kafr
El-Sheikh is one of the most important producing regions for

and the productivity of Nubian watermelon reach more than
the quarter (Statistical data of the Ministry of Agriculture,
2009).

Within the last years Nubian Watermelon has become an
important crop and exported by large quantities of gurma
watermelon to the Arab countries (EI-Shabrawy and Hatem,
2008). Also Ibrahim ef al. (2002) suggested that Nubian
Watermelon can be used as a source of protein supplement to
ruminant animals. Moreover, Ziyada and Elhussien (2008)
cleared that Nubian Watermelon was investigated as a new
source of vegetable oil.

Grafting has many benefits to plants grown in the open field
or greenhouse; such as Yamasaki e al. (1994) indicated that
watermelon plants grafted onto squash showed more vigorous
growth than watermelon plants grafted onto bottle gourd and



non-grafted ones. Also Yamasaki et al. (1994) found that
plants grafted onto bottle gourd had lower node number of the
first pistillate flower, compared to plants grafted onto squash
or non-grafted plants. Moreover, Karaca et al. (2012) cleared
that grafted watermelon onto bottle gourd produced
significantly more yield than non-grafted plants. The average
fruit weight, fruit diameter, rind thickness and fruit volume
were higher in fruits of plants grafted onto Cucurbita maxima,
var. Awam, than in fruits of those plants grafted onto
Cucurbita moschata var. Asli, and non-grafted ones Mounir
(1965).

Materials and Methods

Tow field experiment were carried out in the Experimental
Farm of Sakha Research Station in Kafr El-Sheikh
Governorate during the summer season of 2009 and 2010, for
studying the effect of grafting Nubian watermelon by using
grafting technique onto four rootstocks [bottle gourd
(Lagenaria siceraria), pumpkin (Cucurbita moschata), luffa
(Luffa cylindrical) and fig leaf gourd (Cucurbita ficifolia)]
comparison with non-grafted plants (control) to improve
Nubian watermelon production by using cut grafting method
according to Lee (1994) and Oda (1995). The steps of this
method were conducted timely as follows:

e Day (1) Rootstock seeds were sown into seedling
foam trays.

e Day (7) Nubian watermelon seeds were sown into
seedling foam trays.

e Day (17-21): Grafting was performed as rootstock
and scion seedlings were taken off from the seedling
trays. The apical meristem of the rootstock is

removed and a hole about 2 mm in diameter is made ) G
at the rootstock hypocotyl with a razar blade. A Soil parameters 7000 7010
wedge-shaped hypocotyl of the scion as then firmly Physical parameters:
inserted into the hole of the rootstock. To avoid Clay (%) 3321 | 49.17
wilting of the graft, at the same day and a day later, Silt (%) 25 7| D6l
a plastic covers with a net screen were spread on the Sand (%) AU oL
. .- Texture Clay Clay
grafted plants to give more humidity and shade. Chemical analysis-
e Day (21-25): The plants were exposed to sunlight. %Ié Eil;'n:_f?;;;;?;?:;ﬁiﬁ;on) 8;)1) gi
Day (32-33): The usual nursing method was applied Organic matter 1.70 16
Available N mg Kg'1 (1 M KCl extracts) 36 28
Available P mg Kg! (0. 5 NaHCOj3 extracts) 6.1 5.8
Available K mg Kg'! (ammonium acetate extracts) 280 214
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recommended N, P and K were added according to the
recommendation of ministry of Agriculture. The other cultural
practices were done similarly as practiced by the local
growers. The design used was randomized complete blocks
design with 4 replicates in both seasons. Obtained data were
tested by analysis of variance (Little and Hill, 1972).

Data recorded:
Vegetative growth parameters measurements:

Samples of 7 plants were randomly chosen and clipped from
each experimental plot to measure leaves number, stem length
(cm) and branches number at two vegetative stages (30 and 60
days after transplanting).Leaf area (cm?), leaf and leaves fresh
weight and leaf and leaves dry weight were recorded after 60
days from transplanting.

Leaf area was measured in the fifth leaf from the growing tip
by portable leaf area meter (model 3100).

Flowering measurements:

Random five plants from each plot were selected and signed at
flowering stage. The numbers of hermaphrodite and male
flowers were calculated daily.

Table 1: Physical and chemical properties of the
experimental uses soils during 2009 and 2010 seasons

1, Seign 1. Insert ecion

into the hgle

1 Topered hypocotyl 3, Prepare implement

¥ Y aesfE

Figure 1: Schematic diagram of cut grafting for Nubian
watermelon plant.

On one side of the ridge (10 meters length and 2 meters width)
at a spacing of 25 cm between hills within the raw as plant
density were 4 plants / square meter. Surface irrigation
methods were used. The recommended N, P and K were added
according to the recommendation of Ministry of Agriculture.
The other cultural practices were done similarly as practiced
by the local growers.

The properties of soil are shown in Table (1). The
experimental plot contained 10 meters length and 2 meters
width, and transplanted on one side of the ridge. The

Fruit characteristics:

Three fruits were randomly taken from each plot of both
seasons to study the fruit length (cm), fruit diameter (cm) and
fruit shape (L/D ratio). It was calculated by dividing fruit
length on fruit diameter.

Fruit yield:

Productivity of fruit stage was measured as number of seeds
per fruit, number of fruits per plant, fruit weight (g), dry
weight of 100 seeds (g), net weight of seed kernel (g), fruit
yield per m? (kg), seed yield per m? (g), weight of fruit yield
(ton per fed.) and weight of seed yield (ton per fed.).

RESULTS And Discussion

1- Vegetative growth:

Data presented in Table (2) show that No. of leaves per
plant, stem length and number of branches per plant were
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significantly influenced by grafting treatments, plants grafted
onto bottle gourd had the highest value of leaves number
during both growth stages (30 and 60 days after transplanting)
followed by those grafted onto pumpkin. On other hand, the
lowest values were obtained for plants which grafted onto fig
leaf gourd and luffa in both seasons.

Concerning stem length, grafting onto pumpkin led to the
most increasing effect on the plant length during the two
growth periods of both seasons followed by grafting onto
bottle gourd. On the other hand, the lowest values were
recorded in most cases in plants grafted onto luffa.

Data presented in Table 2 also, demonstrated that plants which
were grafted onto bottle gourd had higher values of number of
branches at both growth periods in both seasons except at 30
days after transplanting of the first season. In contrast, the
lowest values were obtained from plants grafted onto luffa and
fig leaf gourd during both periods of vegetative growth and
seasons.

Table 2: Effect of grafting Nubian watermelon onto different
rootstocks on  number of leaves, stem length (Cm) and
number of branches per plant after 30 & 60 days after
transplanting during 2009 and 2010 seasons.

No. of Leaves/plant | Stem length (cm) ‘ No. of branches/plant
Rootstocks days after transplanting
30 [ 60 ] 30 ] 6 [ 30 [ 60
2009 season
Control 1900b | I83Bc | #48Bb | 194 | 33b 68 ¢
Bottle gowd 28302 | B13a | 778a | 2960b | 366b 13662
Pumpkin 21832 | 22066b | 7917a | 31900a | 403a 1073 b
Luffa 1300d | 10750d | 2644d | 2366d | 213¢c 630 ¢
Fig leaf gourd 1567c | 10333e | 3333c¢ | 3000c | 207¢ 600 ¢
F_ TESI *E kX K LE] L x
2010 season
Control 3100c | 17633c | 10466c | 296170 | 430b 1366 ¢
Bottle gowd 46352 | M833a | 13765b | 30366b | 566a 1766 2
Pumpkin 333b | 198660 | 13166a | 32066a | 435D 1533 b
Luffa 1533d | 11600d | 4030e | 19967d | 217¢ 1050 d
Fig leaf gourd 1700d | 10300e | 9000d | 26667c | 2%¢ 950d
F_ test EE kX kK XX L x

Values marked with the same alphabetical letter (s) are not significantly differsnt, using Duncan’s test at 0.03
levels,

Data presented in Table (3) showed that the largest leaf area
and leaves area per plant were significantly influenced by
grafting treatments, the largest leaf area values were obtained
from grafting Nubian watermelon onto bottle gourd in both
seasons followed by those grafted onto pumpkin and luffa in
the first season, while it was followed by those grafted onto
pumpkin in the second season. But the lowest values were
obtained from grafting onto fig leaf gourd and control in the
first season and from fig leaf gourd in the second season.

Concerning leaves area per plant data in Table 3 indicated that
plants which were grafted onto bottle gourd had the highest
values of leaves area per plant followed by those grafted onto
pumpkin, while the lowest value was obtained from grafting
onto fig leaf gourd at both seasons.

Table 3: Effect of grafting Nubian watermelon onto different

Leaf area (cm?) Leaves area / plant (i)
Rootstacks
2009 2010 2009 2010
Control 1630 ¢ 1948 b BYe 36 c
Bottle gourd 2416 a 30352 6071 a 7536 a
Pumpkin 1947 b 0750 429% b 4220
Luffa 1948 b 1918 ¢ 0¥ 05d
Fig leaf gomrd 1624 ¢ 1630 ¢ 1711 d 17.00 d
P.tESI b1 3 b33 b2 3 X

Values marked with the same alphabetical letter (5) are not significantly different, using Duncan’s test at 0.03
levels.

rootstocks on leaf area (cm2) and leaves area (cm2) / plant
after 60 days after transplanting during 2009 and 2010
seasons.

Data presented in Table (4) cleared that leaf fresh weight,
leaves fresh weight per plant, leaf dry weight and leaves dry
weight per plant were significantly influenced by grafting
treatments. Grafting onto different rootstocks promoted leaf
fresh weight as compared with control (without grafting) of
both seasons. Moreover, grafting onto bottle gourd had the
highest values in both seasons.

Concerning leaves fresh weight per plant, data in Table 4
showed that plants which were grafted onto bottle gourd had
the highest values followed by those grafted onto pumpkin.
While the lowest values were obtained from grafting Nubian
watermelon onto luffa and fig leaf gourd followed by Nubian
watermelon without grafting.

Plants which were grafted onto bottle gourd had the highest
values of leaf dry weight followed by those grafted onto fig
leaf gourd and luffa in the first season and luffa in the second
one, while non-grafted plants had the lowest values.

Leaves dry weight per plant, data in (Table 4) cleared that the
highest value of leaves dry weight per plant was obtained
from grafting Nubian watermelon onto bottle gourd followed
by those grafted onto pumpkin in comparison with the other
treatments.

Table 4: Effect of grafting Nubian watermelon onto different
rootstocks on leaf and leaves fresh weight per plant (g) and
leaf and leaves dry weight per plant (g) after 60 days after
transplanting during 2009 and 2010 seasons.

It is cleared from the previous data that grafting Nubian
watermelon mostly had positive effect on vegetative growth
parameters compared to the control. This may due to that

Leaf fresh weight | Leaves fresh weight| Leaf dry weight | Leavesdry weight,
Rootstocks ] /plant (g) (9 plant (g)
2009 | 2010 | 2009 | 2010 | 2009 | 2010 | 2009 | 2010
Control | 0.640 b| 0617 d| 9741 ¢ | 108.70¢ {0.095 d | 0.085 e | 1462 ¢ | 1505 ¢
Botle gourd | 0.770 | 0.739 a | 191.68a | 180272 | 0.131 a| 0126 a[32.84a|3129 a
Pumpkin | 0.760a | 0.692 ¢ | 167.70b] 13754b( 0.123 c|0.106 d [ 27.21 b{21.12 B
Tuffa  [0.7202{069 b|8460 d {8008 d|0.127 b 0111 b| 1488 c[1322d
Fig leaf
;ﬁuz 0740 2 | 0697 b | 7759 4| 7076 d | 0026 b | 0.113 ¢ [ 1334 ¢| 1167 ¢
P.[ESI ¥ ¥ p14 ¥ X X p13 p14

Values marked with the same alphabetical letter (s) are not significantly different, using Duncan’s test at 0.03
levels.

grafted plants can absorb more water and nutrients than non-
grafted plants (Rivero et al., 2003), whereas the rootstocks
mostly had very strong root system (Huh et al., 2007) as there
were a positive correlation between the root mass and
vegetative growth (Zijlstra et al., 1994). Moreover, grafted
seedlings had higher photosynthetic ability than non-grafted
ones (Nie et al., 2010). Also grafted plants can grow better
than non-grafted plants under high soil salinity (Liebig, 1984
and Mastsabara 1989), low soil temperature (Nijs et al., 1983)
or soil born disease existence (Oda, 1995 and Yilmas et al.,
2011).
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It is evident from the previous results that bottle gourd
rootstocks surpassed all other rootstocks in stimulating
most vegetative growth. This may be due to the root
system of bottle gourd is much pronounced which facilitate
the uptake of more nutrient led to better growth of the
grafted plants onto bottle gourd (Salam et al., 2002).

2- Flowering:
Hermaphrodite flowers:

According to data in Table 5 and Figure 2 the highest number
of hermaphrodite flowers was recorded from grafting plants
onto bottle gourd, followed by plants which grafted onto fig
leaf gourd in both seasons, while the lowest values were
obtained from non-grafted plants in the first season and from
grafting onto luffa and non-grafted plants in the second one.
The obtained differences were significant in both seasons.

Table 5: Effect of grafting Nubian watermelon onto different
rootstocks on hermaphrodite and male flowers per plant
during 2009 and 2010 seasons of plant growth.

Rootstocks Hermaphrodite flower Male flower
2009 2010 2009 2010
Control 30 ¢ 417 od 2700 ¢ 13
Bottle gourd 633 a 833 a 3700 a 36332
Pumpkin 330 ab 50 ¢ 3000 b 30002
Luffa 3000 i3 d 1200 e 1333
Fig leaf gourd 616 1 100 b 100 d 100b
P.IE‘ST: 3 L] L33 £

Values marked with the same alphabetical letter (5) are not significantly different, using Duncan’s test at 0.03
levels.

The highest number of hermaphrodite flowers per plant which
were obtained from grafting Nubian watermelon onto bottle
gourd rootstock may be due to the rootstock surpass Nubian
watermelon in size of the root system and a significant amount
of xylem sap could be trans located by the rootstock; it is
known to contain fairly high concentrations of minerals,
organic substances and plant hormones such as cytokinins and
gibberellins which may control sex expression (Masuda and
Gomi, 1982 and Lee, 1994). Also, grafting onto bottle gourd
increased vegetative growth bottle gourd increased vegetative
growth parameters at different growth stages (tables 2, 3 and
4) that may be affected flowering positively.

3- Fruit yield:
Number of fruits per plant:

Data in Table 6 indicated that grafting plants onto bottle gourd
led to significantly the highest number of fruits per plant,
followed by those grafted onto luffa, while the lowest values
were obtained from non-grafted and grafting plants onto fig
leaf gourd. The differences were significant in both seasons.

Number of seeds per fruit:

Data in Table 6 showed that the highest values of number of
seeds per fruit were obtained from grafting plants onto bottle
gourd in both seasons, followed by those grafted onto luffa,
while the lowest values were obtained from non-grafted and
grafting plants onto fig leaf gourd. The differences were
significant in both seasons.

Fruit weight:

Data of Table 6 cleared that the highest values of fruit weights
were obtained from grafting plants onto bottle gourd, followed
by those grafted onto pumpkin in both seasons, while the

Figure 2: Effect of graft

5 No. of seeds /it | No. of fruits / plant Frit weight (g)
£ Reostods =T | 19 [ 20 | W | 0
p Control 185d | 1928d | 119d | 15d | B0e | 7Ne
E Bottlegourd | 271752 | 26162 | 1902 | 202 | 1802 | 1615
[ Pumpkin e | 0430¢ | 130c | 1400 | 939670 | 1005000
_g Luffa TAB0 | 70270 | 1300 | 110 | 8200c | 878 ¢
s Figleafgourd | 1874d | 19967d | 117 | 127ad | 004 | 76000 d
P. test 133 13 ] ] 133 133

flowersperpl:  Jevls.
lowest
values were obtained from non-grafted plants followed by
those grafted onto fig leaf gourd. The differences were
significant in both seasons.

Table 6: Effect of grafting Nubian watermelon onto different
rootstocks on seed characteristics during 2009 and 2010
seasons.

Dry weight of 100 seeds:

Data of Table 7 indicated that plants were grafted onto bottle
gourd rootstock had significantly higher dry weight of 100
seeds values compared to the other treatments in both seasons.
It was followed by those grafted onto luffa while plants
grafted onto fig leaf gourd had the lowest values.

Net weight of seed kernel:

Data of Table 7 indicated that plants grafted onto bottle gourd
and fig leaf gourd had the highest values of net weight of seed
kernel followed by those grafted onto luffa, while the lowest
values were obtained from non-grafted plants. The differences
were significant only in the second season.

Table 7: Effect of grafting Nubian watermelon onto different
rootstocks on fruit characteristics during 2009 and 2010
seasons.

Dry wt. of 100 seeds Net wt. of seed kemel (%
Rootstods 5 20%) 09 201(0)
Contral 1424 b 13.28 be 3143 5147 4
Bottle gourd 1635 2 14152 137 3360 a
Pumpkin 1401 b 1312 ¢ 3281 N230¢c
Luffa 1626 a 1341 b 33.04 290
Fig leaf gourd 13.60 b 1270 d 5330 3402
F.test ¥ *“ NS g

Values marked with the same alphabetical letter (3) are not significantly different, using Duncan’s test at 0.03
levls.

Fruit yield per m?:

Data in Table 8 indicated that grafting plants onto bottle gourd
was significantly increased fruit yield as comparing with other
treatments followed by those grafted onto pumpkin, while the
lowest values were obtained from non-grafted plants and from
grafting plants onto luffa. The differences were significant in
both seasons.

Seed yield per m? (g):

Data presented in Table 8 cleared that Nubian watermelon
grafted onto bottle gourd had the highest values of seed yield
per m2 in both seasons, followed by those grafted onto
pumpkin. On the other hand the lowest values were obtained
from non-grafted plants followed by those grafted onto luffa.
The differences were significant in both seasons.

Fruit yield weight (ton per feddan):

Values marked with the same alphabetical letter (5) are not significantly different, usmg Duncan’s test at 0.03
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Data in Table 8 and Figure 3 showed that the highest values of
fruit yield were obtained from grafting plants onto bottle
gourd followed by those grafted onto pumpkin in both
seasons. On the other hand the lowest values obtained from
non-grafted plants and from grafting plants onto luffa. The
differences were significant in both seasons and grafted plants.

Seed yield weight (ton per feddan):

Presented data in (Table 8 and Figure 4) showed that Nubian
watermelon grafted onto bottle gourd had the highest values of
weight of seed yield (ton/fed) followed by those grafted onto
luffa, while the lowest values were obtained from non-grafted
plants and grafting onto luffa. The differences were significant
in both seasons.

Table 8: Effect of grafting Nubian watermelon onto different

rootstocks on fruit and seed yield per m2 and feddan during
2009 and 2010 seasons

Fruit yield / m? i 5oy | Weightof fruityield | Weight of seed
7 Seed yield / m? : :

Roosocks | () O | T fed) | il (T fed)
2009 | 2010 | 2009 2010 2008 2010 2008 2010
Control | 224c¢ | 3.514d | 111.79%¢ | 119.69d | 851¢ | 1335d| 043¢ | 046b
Bottle gourd | 7.56a | 9.29a | 288.18a | 301.73a | 28.73a | 35.30a| 1.09a | 1.14a
Pumpkin | 438b | 5.00b | 148320 | 171.02b | 16.64b | 19.01b | 0.56b | 0.65b
Luffa 248¢ | 275e | 114554 | 12039d | 942 ¢ | 1045 ¢| 04d4¢c | 046D
Figleafgourd | 2.55¢ | 3.86¢ | 11695¢| 124.75¢ | 9.69¢ | 1467c | 044c | 048D

F. test L3 ¥ ¥ E2 3 k¥ k23 k¥ X%

Values marked with the same alphabetical letter (s) are not sigificantly different, using Duncan’s test at 0.03
levels.

- 40 B Control
L.
£30 [ Bottle gourd
E
z20 B Pumpkin
b
- HLutts
£ 10
-
0 B Fig leaf gourd
2009 2010

Figure 3: Effect of grafting Nubian watermelon onto different rootstocks on weight of fruit

vield (ton per fed.) during 2009 and 2010 seasons.

B Control

O Bottle
gourd

@ Pumpkin

9 Luffa

BFigleaf
gourd

{ Wt ofseed yield (Ton{ fed

Figure 4: Effect of grafting Nubian watermelon onto different rootstocks on weight of seed

vield (ton per fed.) during 2009 and 2010 seasons.

It is clear from the above mentioned data that plants grafted
onto all rootstocks had higher values for most fruit yield
parameters compared to control, whereas grafting promoted
plant yield (Echebarria et al. 2002 and El-Nemr, 2006), where
the plants grafted onto bottle gourd rootstock had the higher
values for all parameters, this is may be due to the
improvement of their vegetative growth. Also, the root system
of the rootstocks which mostly had very strong root system
and often capable of absorbing water and nutrients more
efficiently than non-grafted plant roots (Huh et al. 2007). In

addition, it may serves as a good supplier of endogenous plant
hormones (Leoni, 1990 and Lee, 1994), which may resulted in
vigorous growth and more hermaphrodite flowers (Table 5).

4- Fruit characteristics:
Fruit length:

According to Table 9 it is cleared that there are significantly
differences in the fruit length at first seasons as the highest
values of fruit length were recorded for grafting plants onto
bottle gourd and pumpkin followed by those grafted onto
luffa. On the other hand the lowest values were obtained from
non-grafted plants. In the second season, there are no
significantly differences between treatments. However, the
highest values were obtained from grafting plants onto bottle
gourd followed by those grafted onto pumpkin, while the
lowest values were obtained from grafting plants onto fig leaf
gourd.

Fruit diameter:

Data in Table 9 showed that fruit diameter was not
significantly affected by grafting onto different rootstocks.
However, grafting plants onto bottle gourd and pumpkin led to
largest fruit diameter in both seasons.

Fruit shape (L/D ratio):

Data of Table 9 indicated that fruit shape was not
significantly affected by the treatments in both seasons.
However, there were no constant trend was observed within
all treatments.

The enhancement in fruit characteristics with different
rootstocks may be due to the differences in the effectiveness
of their root systems or in the interaction between root and
shoot (Nijs, 1980 and Zijlstra et al. 1994), hence, that may
lead to variable ability of mineral uptake.

Table 9: Effect of grafting Nubian watermelon onto different
rootstocks on fruit characteristics during 2009 and 2010
seasons.

Fruit length(L) (cm) | Fruit diameter(D) (cm) | Fruit shape (LD)

Roosodks =T 20 | 208 | 20 | 209 | 20
Caml | 1043c | 1127 | 1102 | 1141 | 0% | 100
Bolgomd | 13092 | 19 | 1280 | 1240 | 103 | 08
Pumkn | 12302 | 190 | 129 | 1198 | 100 | 0%
Tff | 1088ab | 1080 | 1175 | 1039 | 1oL | 100
Figleafcomd | 1080bc | 1010 | 10% | 110 | 0%9 | 0%
F e » | Ns | Ns_| NS [ NS [ NS

Valnes marked with the same alphabetical letter (s) are not significantly different, using Duncan’s test at 0.03
levels.

REFERENCE

Echebarria, P.H.; Castro, R.; Vivaracho, S.M. and Vallejo,
A.D. (2002). Influence of rootstock and soil treatments on the
yield and quality of greenhouse-grown cucumber in Spain.
Acta Hort. 633: 403-408.

El-Nemr, M. (2006). Effect of mulch types on soil
environmental conditions and their effect on the growth and
yield of cucumber plants. App. Sci. Res. 22: 67-73.



12

El-Shabrawy, R. A. and Hatem, A.K. (2008). Effect of
sowing date and plant distribution system on growth and yield
of gurma watermelon (Citrullus lanatus var. colocynthoides).
Agric. Sci. Mansoura Univ. 33(6):4397-4407.

FAO. (2008).The State of Food Insecurity in the World

Huh, Y.C.; Lee, J.M. and Lee, S.G. (2007). The current
situation and prospect of cucurbits grafting in Korea. Turkiye
Ulusal V. Bah. Bit. Kong. 37-39. Erzurum, Turkey.

Ibrahim, M.O.; Ahmed, F.A. and Sulieman; Y.R. (2002).
The nutritive value of Gurum seed cakes (Citrullus lanatus
var. colocynthoid) as feed for ruminants. Sudan Animal
Production. 15: 71-78.

Karaca, F.; Yetisir, H.; Solmaz, I.; Candir, E.; Kurt, S.;
Sari, N. and Guler, Z. (2012). Rootstock potential of Turkish
Lagenaria siceraria germplasm for watermelon: plant growth,
yield and quality. Turk. Agric. 36: 134-142.

Lee, J.M. (1994). Cultivation vegetable 1. Current status,
grafting methods, and benefits. Hort., 29(4): 235-239.

Leoni, S.; Gruidina, R.; Cadinu, M.; Madeddu, B. and
Carlett, M.G. (1990). The influence of four rootstocks on
some melon hybrids and a cultivar in greenhouse. Acta. Hort.,
287: 127-134.

Liebig, H. P.(1984). Model of cucumber growth and yield I.
current status, grafting methods, and benefits. Acta Hort. 156:
122-137.

Little, T.A. and Hills, F.J. (1972). Statistical Methods in
Agriculture Research. California Univ., Davis, pp. 242.

Manniche, L. (1989). An ancient Egyptian herbel. Third
University of Texas Press Printing. Great Britain pp. 92.

Mariod, A.A.; Ahmed, Y. M.; Matthaus, B.; Khaleel, G.;
Siddig, A.; Gabra, A. M. and Abdelwahab, S. 1. (2009). A
comparative study of the properties of six sudanese cucurbit
seeds and seed oils. Am. Oil Chem. Soc.. 86 (12): 1181-1188.

Masuda, M. and Gomi, K. (1982). Diurnal changes of the
exudation rate and the mineral concentration in xylem sap
after decapitation of grafted and non-grafted cucumber. Jap.
Soc., Hort. Sci. 51(3):293-298.

Matsubara, S. (1989). Studies on salt tolerance of vegetables.
II1. Salt tolerance of rootstocks. scientific Reports Fac. Agric.,
Okayama Univ. 73 : 17-25.

Mounir, M.M. (1965). Physiological and anatomical response
of fruits and plant of watermelon grafted on different
cucurbita species. Ph. D. thesis Ain Shams univ. Cairo. Egypt.
Pp. 172.

Nie, L.; Chen, H.; Zhang, X. and Di, B. (2010).
Photosynthetic ability and mineral concentrations in Xxylem
exudates of grafted and non-grafted watermelon seedlings.
Acta Hort. 871:319-322.

Nijs, A. P. M. (1980). The effect of grafting on growth and
early production of cucumbers at low temperature. Acta Hort.
118 : 57-63.

Nijs, A. P. M. Den; Van, A. S. H. and Reinders, J. E. A.
(1983). Water transport in cucumber plants measured by
nuclear magnetic response. In efficiency in plant breeding.
Proceeding of the 10 ™ Congress of the European for Research
on plant Breeding, Egucarpia, Wageningen, the Netherland.

Proc. 7™ Int. Con. Biol. Sci. (Bot.), 7 — 13 (2013)

Oda, M. (1995). New grafting methods for fruit-bearing
vegetables in Japan. Jap. Agric., Res. Quarterly. 29 (3) : 187-
194.

Rivero R.M.; Ruiz, J.M. and Romero, L. (2003). Role of
grafting in horticultural plants under stress condition. Food
Agric. Environ 1:70-74.

Salam, M. A.; Masum, A. S. M. H.; Chowdhury, S. S.;
Dhar, M.; Saddeque, M. A. and Islam, M. R. (2002).
Growth and yield of watermelon as influenced by grafting.
Biol. Sci. 2(5): 298-299.

Yamasaki, A.; Yamashita, M. and Furuya, S. (1994).
Mineral concentrations and cytokinin activity in the xylem
exudate of grafted watermelon as affected by rootstocks and
crop load. Jap. Soc. Hort. Sci. 62 (4) : 814-826.

Yilmaz, S.; Celik, I. and Zengin, S. (2011). Combining
effects of soil solarization and grafting on plant yield and soil-
borne pathogens in cucumber. International Plant Production.
5(1): 95-104.

Zijlastra, S.; Groot, S.P.C. and Jansem, J. (1994).
Genotypic variation of rootstocks for growth and production
in cucumber; possibilites for improving the root system by
plant breeding. Sci. Hort., 56: 185-196.

Ziyada, A.K. and Elhussien, S.A. (2008). Physical and
chemical characteristics of  Citrullus  lanatus  var.
colocynthoide seed oil. physical sci. 19(2): 69-75..

ol padlal)



Manal A. Abd Alla., Effect of grafting Nubian watermelon on its growth, flowering, yield and fruit quality.

Lk B39 g Alaliil g 5 padld) 6 gal o Qll) fraday asadal il

Mg slinihall dana e Hll e g8 - D puna e il e - Dalll ne s Sl e Jlie
e = Age ) )l &gl 58 pe — Cpilaall &gag agme — 4kalall il Giagand -]
M-M&M\A-@}_‘ﬂ\:\&s-ﬂl_\ﬂ\euﬁ -2

2010 52009 sabal Cazall auisa SIS ot i Aailaa L Crgag ddana e ja b Al fubay e 4y a8 Cu
sl 5 luall g 8 5 cplaiill) dilise Jgaal dag )l e deadadl) LAl (pp A58 ga il Coagl (1S S8
5 oY aae 5 saill VA Gl A el cled ) Aalil Bal ) Chagy desdaal) adl Ll o (L) sundl)
CulS Luall g @ 5 bl e asdaall Gl fuhay s o)) ) i) sl el patad 5 o3l 5 Ll J pane
e pdaill ol Wil 5 ol e dandadd) clilialyy 45 e g 8V 2ae 5 Gl Jsla 5 G50 aae b saly ) 4
G jae 2l gl clall GsY Galall 5z el sl 5 aal gl clall Bl Aales 38 dalue sl I Gahail
e lally 45 )lae 48 ) 5l alad) 5 & Sl 5 0 Bl () el (e apedail) ol 8 5 Ll sl e dandaall clilally
i aaadat (gl J I A e 3 SA) 5 il jla V) aae saly) il e lll ik auakad (e (i deaadll
LS Aandaall pe cnbilally 45 )lae Hlalll 5 aad sl bl jlad sae 53 el Hed aae 3aL ) () cplaidl e lll ey
Jsmane 5% IS 50 Jsmna 520 JSI Ll Jgmne 8 Aasale 53l ) (I luall g 53l 5 (phaidl e aadail (o0
OOl 5,0 Ald Gla )5 el o Baa gl JsESI0 4 jlae (018 JS oh) 501 J e 5 (a8 ISV ) el
5 Jdshleay Jef o Jgmanl) a8 ail and il paibadl Lually (bl e Gl aedai e 3000 I L)

bl e lilal) amdal (a8 il e



