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ABSTRACT

The influences of grafting treatments (6001 and
Star rootstocks in addition to, check nongrafted
transplants) and some foliar spray treatments (po-
tassium silicate at rate 4 and 5 ml/L, calcium at
rate 1 and 2 ml/L and check) on growth, yield and
fruit quality of watermelon cv. Aswan F1 were in-
vestigated. The experiment was conducted in Ba-
loza Research Station, Desert Research Center, at
North Sinai Governorate during the two successive
growing seasons of 2016 and 2017. The results
indicated that plants sprayed with potassium sili-
cate at a rate 5 ml/L or grafted onto Star rootstock
recorded the highest significant values on trans-
plant stand (success) percentage, vegetative
growth characteristics (plant length, fresh and dry
weight), yield and its components (fruit weight, fruit
size, rind and flesh thickness and total yield), while
the lowest values were observed in check
nongrafted plants. Meanwhile, grafting had reduc-
ing effect on fruit quality, where the highest values
of total soluble solids and total sugars were found
in the fruits of nongrafted plants. The application of
5 ml/L potassium silicate gave the best significant
values of TSS and total sugars compared with
check treatment during the two studied seasons.

Keywords: Watermelon, Grafting, Rootstock, Foli-
ar spray, Potassium silicate. Calcium

INTRODUCTION

Watermelon is one of the most important vege-
table crops in Egypt which occupies a great posi-
tion in the local consumption and export. The total
area cultivated with watermelon was about 52352
ha and the total production was about 1.68 million
ton with an average yield of 32.1 ton/ha (FAO-
STAT, 2016).

Watermelon plants are exposed a lot of stress-
es under the desert conditions. Therefore, there
was an urgent necessity to find effective solutions
to overcome these stresses, so was the resort to
grafting. Nowadays grafting is one of the most im-
portant methods for plant propagation widely used
in horticulture, whereby tissues of plants are joined
so as to continue their growth together as a single
plant (Hartmann et al 2002). Vegetable grafting is
a very old technique that first appeared in Korea
and Japan in 1920 by grafting watermelon onto
bottle gourd rootstock (Lee, 1994), and then
spread in many countries of the world as a tech-
nique for the proliferation of vegetable plants such
as watermelon (Kroggel and Kubota, 2017),
squash (Oda, 2002), tomato (Bhatt et al 2015),
cucumber (Gao et al 2015), eggplant (Gisbert et
al 2011) and pepper (Jang et al 2012) because
they achieve the following purposes: improve plant
growth, yield and fruit quality, reduce bacterial,
fungal and viral infections in shoot and roots, con-
trol soil borne diseases, increase nutrient and min-
eral uptake and increase plant tolerance to stress
(Singh and Rao, 2014).
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Potassium silicate plays an important role on
growth, yield and fruit quality of watermelon by
improving plant resistance to biotic and abiotic
stresses such as disease infections and pests,
salinity, drought, high temperature, and nutrient
imbalance (Ma, 2004). Potassium treatment
induces many positive effects on fruit quality
through increasing shelf life, total soluble solids,
ascorbic acid and total sugar concentrations
(Lester et al 2010). In the same trend, potassium
foliar application affected positively fruit yield and
quality, photochemical compounds (beta-carotene
and ascorbic acid) and fruit sugar contents on can-
taloupe plants (Jifon and Lester, 2011). Moreo-
ver, Kim et al (2015) showed that potassium sili-
cate application led to increasing fresh and dry
weight, stem diameter, nutrient concentrations
such as P and K in leaves, chlorophyll content, fruit
weight, merchantable watermelon fruits and sugar
content. Taking into consideration, silicon increas-
es the control of viral, fungal and bacterial diseas-
es in plants (Sakr, 2016). Also, Abd-Alkarim et al
(2017) on cucumber plants found that silicon led to
improving fruit quality characteristics such as in-
creased values of ascorbic acid and total soluble
solids.

Calcium plays an important role in increasing
quality, reducing physiological disorders in vegeta-
bles and fruits during storage, retarding senes-
cence and extending fruit life of during trading after
harvest (Poovaiah, 1986). Calcium is very effec-
tive in reducing tissue degradation, stabilizing cell
membranes, increasing fruit firmness and rind
thickness, delaying senescence and prolonging
fruit life after harvest and during storage (John-
stone et al 2008). In the same trend, Scott et al
(1993) reported that calcium affected positively
yield, rind tissue the elemental concentration of
watermelon leaves and reduced the incidence of-
blossom-end rot, while calcium treatment did not
affect soluble solids content and flesh redness in
watermelon fruits. Calcium deficiency during ripen-
ing of muskmelon fruits leads to lower quality
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through degradation texture, glassiness, fruit and
flesh firmness (Serrano et al 2002). On another
study, on cantaloupe plants, Madrid et al (2004)
reported that calcium improves peel and pulp col-
or, rind thickness and calcium concentration in the
fruit. Calcium foliar application improved fruit quali-
ty of melon and its components such as marketa-
ble yield, flesh firmness, total soluble solids and
calcium content in rind and pulp (Bouzo and Cor-
tez, 2012).

Therefore, the purpose of the present study was to
study the influence of grafting and the foliar spray
of potassium silicate and calcium on the growth
and productivity of watermelon.

MATERIALS AND METHODS

The experiment was conducted in Baloza Re-
search Station, Desert Research Center, at North
Sinai Governorate, Egypt, during the two succes-
sive growing seasons of 2016 and 2017, to study
the effect of grafting and some foliar spray treat-
ments on vegetative growth, yield and fruit quality
of watermelon cv. Aswan F1. The grafting process
was carried out on watermelon plants in a private
nursery for vegetables in Bergash area, Giza gov-
ernorate by using tongue approach grafting meth-
od. This method was characterized by a uniform
growth and higher success of grafted transplants
(El-Kersh et al 2016). Plants were transplanted on
June 10™ and April 14™ in the first and second
season, respectively. The area of the experimental
plot was 60 m? contained one row of 30.0 m length
and 2.0 m width and the distance between plants
was 1.0 m apart. All agricultural practices including
soil preparation for agriculture, irrigation, fertiliza-
tion and plant protection against weeds, diseases
and pests were performed as recommended by the
Ministry of Agriculture in Egypt for watermelon pro-
duction. The chemical analyses of the experi-
mental soil were carried out according to Burt
(2004) is presented in Table (1).

Table 1. Chemical analysis of the experimental soil:

Soluble cations Soluble anions

(meq / 100g) (meq /100g) oH (dg/(,;z) SAR | ESP
ca® | Mg? | Na" | K* |CcOs¥ |HCOs| CI' |SOs”
217 | 138 | 139 | 1.1 - 5 184 | 27 | 789 | 5.04 |3.30| 3.48

AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019



Studies on grafting and some foliar spray treatments on watermelon

2255

productivity under north sinai conditions

The drip irrigation method was used in the ex-
periment. The analysis of irrigation water is shown
in Table (2).

Table 2. Chemical analysis of the AS-Salam conduit water

Soluble cations Soluble anions

(meq /100g) (meq /100g) oH (d;(r?nz) SAR | ESP
ca® | Mg? | Na* | K" | COs® | HCOs | CI' | SO
8.2 35 | 139 .43 - 6 152 | 4.8 | 7.23 2.6 5.75 | 6.73

The experiment was arranged in a split plot
design with three replicates, every replicate includ-
ed fifteen treatments which were the combinations
of three grafting and five foliar spray treatments.
The main plots were devoted to the foliar spray
treatments, while the sub-plots were occupied with
the grafting treatments.

The experimental treatments

A. Grafting treatments: Two rootstocks were
used, namely 6001 and Star, in addition to check
nongrafted transplant. Watermelon cv. Aswan F1
used as scion.

B. Foliar spray treatments: Watermelon plants in
each plot were sprayed after thirty days of trans-
planting and repeated every ten days with:

1- Potassium silicate at two concentrations (4and
5 ml/L). The used potassium silicate (FTE Sili-
ka) contained 25% SIO3; and 15% K-O.

2- Calcium at two concentrations (1 and 2 ml/L .
The used calcium (Agronom Calcium) con-
tained 10.4% Ca, 8% N, 1% B and 1% Ligno-
sulfonic acid.

3- Spray with water (check).

Data Recorded
Vegetative growth measurements

Transplant stand (success) percentage was
measured after 15 days from transplanting. The
other growth parameters such as plant length,
fresh and dry weight were recorded before fruit
harvesting in samples of three plants randomly
chosen from each experimental plot.

Fruit yield characteristics

Three fruits from each experimental plot were
randomly taken to estimate fruit weight, size and
diameter, flesh and rind thickness, total yield per
plant and per feddan.

Chemical analyzes

The vegetative growth was dried in an oven at
70°C until constant weight then calcium and potas-
sium contents were measured by flame photome-
ter according to Hemingway (1956) and Irri
(1976). In fruits, the values of total soluble solids
were measured by using hand refractometer ac-
cording to the methods of A.O.A.C. (1975) and the
total sugar content was determined according to
Shaffer and Somogyi method which described by
Ranganna (1977).

RESULTS AND DISCUSSION
Vegetative growth

Data recorded in Table (3) indicated that spray-
ing watermelon plants with potassium silicate at
rate of 5 ml/L produced the highest significant val-
ues of plant length, fresh and dry weight compared
with check treatment which recorded the lowest
values in both tested season. These results agree
with Jifon and Lester (2011); Olaniyi and Tella
(2011) and Kim et al (2015) who showed that po-
tassium silicate spray was very effective in increas-
ing growth characteristics of watermelon plants.

As regard to grafting, plants grafted onto Star
rootstock gave the highest transplant stand (suc-
cess) percentage compared to plants grafted onto
6001 rootstock which recorded the lowest value. It
was 90.83, 88.33 and 81.25, 74.16 for plants graft-
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ed onto Star and 6001 rootstocks respectively in
both seasons. Plant length, fresh and dry weight
gave the highest values when Star rootstock was
used compared with the other grafting treatments
in the two growing seasons. These results may be
due to vigorous root system which is able to ab-
sorb water and nutrients more efficiently, especially
in the soil which suffer from stress such as salinity
and drought (Poor, 2015; Kroggel and Kubota,
2017). These results are in line with those of
Khankahdani et al (2012); Abd El-Wanis et al
(2013); Qin et al (2014); Poor (2015) and El-
Gazzar et al (2016) who stated that grafting signif-
icantly gave better performance than nongrafted
plants in plant growth.

As for the interaction between foliar spray and
grafting treatments, the highest significant values
were obtained from plants grafted onto Star root-
stock combined with potassium silicate spray at a
concentration of 5 ml/L in both seasons.

Mineral composition of plants

Data in Table (3) showed that the watermelon
plants were received calcium spray at a rate of 2
ml/L recorded the highest significant value of calci-
um percent in both seasons compared to check
treatment which recorded the lowest value. Also,
the highest value of potassium percent was ob-
tained from potassium silicate spray at a rate of 5
ml/L compared to check treatment which recorded
the lowest value in both seasons. Our findings are
in agreement with Okur and Yagmur (2004); Ab-
del-All and Ali (2013) and Abd-Alkarim et al
(2017) who reported similar results for mineral con-
tents.

As for the effect of grafting, there were insignif-
icant differences among all grafting treatments in
both seasons. Mohsen et al (2012) and El-Kersh
et al (2016) indicated that grafting had negative
effects on plant percent of mineral.

As for the interaction between foliar spray and
grafting treatments, the highest values of calcium
were noticed for check nongrafted plants sprayed
with calcium at rate of 2 ml/L whereas the highest
values of potassium were recorded for check
nongrafted plants sprayed with potassium silicate
at a rate of 5 ml/L.

Fruit yield and its components
Data presented in Tables (4 and 5) showed

that application of potassium silicate at a rate of 5
ml/L on watermelon plants gave the highest signifi-
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cant values of fruit yield parameters expressed as
fruit weight, size and diameter, flesh thickness and
total yield per plant and feddan followed in de-
creasing order by calcium spray at a rate of 2 ml/L
compared with check treatment which recorded the
lowest significant values in both seasons. These
results may be due to role of potassium silicate
and calcium in improving plant growth and absorp-
tion of more nutrients (Table 3). As for the effect on
rind thickness, there were insignificant differences
among foliar spray treatment, grafting treatment
and the interaction between them in both seasons.

Concerning the rootstock treatments, water-
melon plants grafted onto Star rootstock gave the
highest significant values when compared with
check nongrafted plants which recorded the lowest
values; the differences between Star and 6001
rootstocks were insignificant in most cases. Our
results are in conformity with that obtained by Abd
El-Wanis et al (2013); Mahdy et al (2014); Simp-
son et al (2015); El-Kersh et al (2016) and More-
no et al (2016) who showed that fruit yield pa-
rameters were increased at a high rate in grafted
plants compared to nongrafted plants. The perfor-
mance of grafting in fruit yield increasing may be
due to the strong vegetative growth (Table 3)
(Yassin and Hussen, 2015), higher female flowers
(El-Gazzar et al 2016) and higher fruit weight (Ta-
ble 4) compared to nongrafted plants. Further-
more, grafted plants are resistant to soil borne dis-
ease (Islam et al 2013) and have strong root sys-
tems capable of absorbing water and mineral such
as nitrogen, phosphorus, potassium and magnesi-
um leading to increased photosynthesis, these
conditions allow plants to produce higher yields
(Kroggel and Kubota, 2017).

Concerning the effect of interaction between
foliar spray and grafting treatments, plants grafted
onto Star rootstock recorded the highest significant
values when sprayed with potassium silicate at
rate of 5 ml/L compared to all tested treatments
which recorded the different values in both sea-
sons.

Fruit quality parameters

As shown in Table (5) the highest significant
values of fruit quality parameters expressed as
total soluble solids and total sugars were obtained
from plants that received potassium silicate spray
at a rate of 5 ml/L in the two studied seasons com-
pared to check treatment which recorded the
lowest values. These results are similar to those
of Abdel-All and Ali (2013); Kim et al (2015) and
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Table 3. Effect of grafting and some foliar spray treatments on length, fresh and dry weight, Ca and K of
watermelon plants in 2016 and 2017 seasons

Plant length Fresh weight Dry weight Ca K
Treatments
(cm) q) ()] (%) (%)
Foliar spray Grafting 2016 2017 2016 2017 2016 2017 | 2016 | 2017 | 2016 | 2017
6001 193.11 | 258.66 | 320.73 | 536.97 | 109.18 | 279.25 | 0.49 | 0.37 | 0.65 | 0.56
Check Star 210.44 | 267.11 | 324.00 | 563.73 | 103.84 | 301.17 | 0.29 | 0.23 | 0.52 | 0.72

nongrafted | 174.78 | 233.11 | 218.91 | 518.71 | 91.15 | 243.00 | 0.35 | 0.31 | 0.64 | 0.67

Mean 192.78 | 252.96 | 287.88 | 539.80 | 101.39 | 274.47 | 0.38 | 0.30 | 0.60 | 0.65

6001 204.11 | 305.55 | 350.66 | 677.07 | 125.25 | 348.62 | 0.40 | 0.52 | 0.85 | 0.72
Potassium silicate

(4 milL)

Star 222.00 | 306.55 | 358.50 | 947.93 | 125.68 | 376.63 | 0.45 | 0.50 | 0.73 | 0.66
nongrafted | 201.55 | 294.11 | 281.06 | 580.02 | 111.52 | 303.90 | 0.53 | 0.56 | 0.70 | 0.82

Mean 209.22 | 302.07 | 330.07 | 735.01 | 120.82 | 343.05 | 0.46 | 0.53 | 0.76 | 0.73

6001 228.55 | 326.22 | 372.02 | 988.04 | 133.50 | 366.03 | 0.52 | 0.54 | 0.79 | 0.79
Potassium silicate
Star 229.55 | 329.66 | 402.11 | 1278.74 | 144.42 | 461.52 | 0.58 | 0.58 | 0.86 | 0.80

©miL) nongrafted | 201.66 | 303.55 | 308.06 | 649.20 | 116.22 | 351.41 | 0.66 | 0.53 | 0.89 | 0.87
Mean 219.92 | 319.81 | 360.73 | 971.99 | 131.38 | 392.99 | 0.59 | 0.55 | 0.85 | 0.82

) 6001 203.00 | 275.22 | 344.53 | 637.81 | 117.51 | 304.66 | 0.60 | 0.62 | 0.68 | 0.71
Caleium Star 212.00 | 275.66 | 355.99 | 737.44 | 112.36 | 321.85 | 0.51 | 0.65 | 0.62 | 0.61
(L mit) nongrafted | 181.66 | 242.22 | 301.55 | 575.65 | 98.09 | 262.51 | 0.66 | 0.69 | 0.66 | 0.68
Mean 198.89 | 264.37 | 334.02 | 650.30 | 109.32 | 296.34 | 0.59 | 0.65 | 0.65 | 0.67

) 6001 224.77 | 289.22 | 345.97 | 810.66 | 120.51 | 324.33 | 0.68 | 0.75 | 0.76 | 0.73
Caleium Star 218.22 | 310.00 | 366.92 | 864.98 | 134.34 | 336.73 | 0.61 | 0.71 | 0.81 | 0.66
@mit) nongrafted | 202.78 | 248.22 | 306.00 | 620.77 | 105.18 | 287.11 | 0.77 | 0.81 | 0.74 | 0.73
Mean 215.26 | 282.48 | 339.63 | 765.47 | 120.01 | 316.06 | 0.69 | 0.76 | 0.77 | 0.71

6001 210.71 | 290.97 | 346.78 | 730.11 | 121.19 | 324.58 | 0.54 | 0.56 | 0.75 | 0.70

Mean for grafting Star 218.44 | 297.80 | 361.50 | 878.56 | 124.13 | 359.58 | 0.49 | 0.53 | 0.71 | 0.69

nongrafted | 192.49 | 264.24 | 283.12 | 588.87 | 104.43 | 289.59 | 0.59 | 0.58 | 0.73 | 0.75

Grafting 5.63 4.72 4.17 44.86 4.73 596 | 009 | NS [ NS | N.S
LSDo.0s for Spraying 11.48 9.83 7.92 56.83 4.79 935 | 0.14 | 0.17 | 0.09 | 0.15
Interaction | 12.58 | 10.56 9.31 100.30 | 10.58 | 13.33 | 0.19 | 0.24 | 0.20 | 0.21
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Table 4. Effect of grafting and some foliar spray treatments on weight, size, diameter and rind and Flesh
thickness of watermelon fruits in 2016 and 2017 seasons.

. ) o Fruit Rind Flesh
Treatments Fruit weight | Fruit size diameter thickness thickness
o © (cm) (cm) (cm)

Foliar spray Grafting | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017
6001 229 | 457 | 2.28 | 3.98 | 46.78 | 49.89 | 0.83 | 1.00 | 16.67 | 18.33
Check Star 237 | 497 | 2.69 | 4.18 | 48.33 | 48.00 | 0.83 | 0.83 | 17.33 | 18.67
nongrafted | 1.71 | 3.52 | 1.62 | 3.70 | 46.89 | 47.44 | 0.67 | 0.67 | 16.67 | 17.67
Mean 212 | 435 | 2.20 | 3.95 | 47.33|48.44 | 0.78 | 0.83 | 16.89 | 18.22
Potassium silicate 6001 2.77 | 5.48 | 250 | 4.40 | 51.00 | 51.33 | 1.00 | 0.83 | 19.33 | 20.33
(4 milL) Star 2.87 | 5.47 | 290 | 4.78 | 52.22 | 59.33 | 0.83 | 1.00 | 19.33 | 19.67
nongrafted | 2.00 | 4.08 | 1.97 | 4.15 | 50.89 | 53.55 | 0.83 | 0.83 | 18.67 | 19.33
Mean 255 | 5.01 | 246 | 4.44 | 51.37 | 54.74 | 0.89 | 0.89 | 19.11 | 19.78
Potassium silicate 6001 3.21 | 5.63 | 3.19 | 5.15 | 54.22 | 58.44 | 0.83 | 1.00 | 20.33 | 20.00
(5 milL) Star 3.60 | 5.88 | 3.29 | 5.23 | 54.44 | 64.00 | 1.00 | 1.00 | 21.67 | 21.33
nongrafted | 2.12 | 4.85 | 2.25 | 4.70 | 51.77 | 57.66 | 1.00 | 0.83 | 18.67 | 19.67
Mean 298 | 545 | 291 | 5.03 | 53.48 | 60.03 | 0.94 | 0.94 | 20.22 | 20.33
6001 258 | 5.20 | 2.61 | 4.38 | 48.89 | 48.67 | 1.00 | 0.83 | 19.00 | 18.67
Calcium (1 ml/L) Star 273 | 519 | 2.88 | 4.42 | 50.33 | 50.55 | 1.00 | 0.83 | 18.67 | 19.00
nongrafted | 2.00 | 4.03 | 1.92 | 3.98 | 48.33 | 50.33 | 1.00 | 1.00 | 18.00 | 18.33
Mean 244 | 481 | 247 | 4.26 | 49.18 | 49.85 | 1.00 | 0.89 | 18.56 | 18.67
6001 3.02 | 5.35 | 3.07 | 452 | 52.44 |48.79 | 1.00 | 1.17 | 20.67 | 19.33
Calcium (2 ml/L) Star 3.11 | 557 | 3.14 | 462 | 53.66 | 51.33 | 1.17 | 1.33 | 20.00 | 19.67
nongrafted | 2.24 | 4.16 | 2.29 | 4.23 | 49.67 | 51.44 | 1.00 | 1.17 | 18.33 | 18.67
Mean 2.79 | 5.03 | 2.83 | 4.46 | 51.92 |50.52 | 1.06 | 1.22 | 19.67 | 19.22
6001 2.77 | 5.25 | 2.73 | 4.49 | 50.67 | 51.42 | 0.93 | 0.97 | 19.20 | 19.33
Mean for grafting Star 294 | 542 | 298 | 4.65 | 52.80 | 54.64 | 0.97 | 1.00 | 19.40 | 19.67
nongrafted | 2.01 | 4.13 | 2.01 | 4.15 | 49.51 | 52.08 | 0.90 | 0.90 | 18.07 | 18.73

Grafting 0.26 | 0.18 | 0.28 | 0.22 | 1.80 | 1.28 | NS | N.S | 1.11 | N.S

LSDg.os for Spraying | 0.56 | 0.42 | 0.63 | 0.17 | 1.62 | 257 | N.S | N.S | 1.69 | 1.39
Interaction | 0.57 | 0.40 | 0.62 | 0.49 | 403 | 286 | N.S | N.S | 247 | 1.76
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productivity under

north sinai conditions

Table 5. Effect of grafting and some foliar spray treatments on plant yield, total yield, total soluble solids
and total sugars of watermelon in 2016 and 2017 seasons

Plant yield ) TSS Total sugars
Treatments Total yield (ton/fed)
(kg) (%) (%)
Foliar spray Grafting | 2016 | 2017 2016 2017 2016 | 2017 | 2016 | 2017
6001 4.57 | 10.53 5.03 11.59 550 | 6.83 | 6.10 | 6.02
Check Star 4.75 | 11.55 5.22 12.71 533 | 7.33 | 6.11 | 6.15
nongrafted | 3.42 | 7.04 3.76 7.75 6.83 | 867 | 7.06 | 6.94
Mean 4.25 | 9.71 4.67 10.68 580 | 761 | 6.42 | 6.37
] - 6001 5.54 | 12.67 6.09 14.94 6.33 | 8.00 | 8.97 | 8.06
Potassium silicate
(@ mi) Star 6.80 | 14.77 7.48 18.24 6.67 | 833 | 8.45 | 8.48
m
nongrafted | 4.69 | 9.51 5.16 10.46 6.83 | 950 | 9.69 | 8.85
Mean 5.68 | 12.32 6.24 14.55 6.61 | 861 | 9.04 | 8.46
6001 9.53 | 14.91 10.49 16.40 7.17 | 9.17 | 9.62 | 8.81
Potassium silicate
(5 i) Star 9.63 | 17.74 10.59 19.52 6.83 | 9.33 | 9.11 | 9.07
m
nongrafted | 5.11 | 14.65 5.62 16.12 9.50 | 10.17 | 10.52 | 11.27
Mean 8.09 | 15.77 8.90 17.35 7.83 | 956 | 9.75 | 9.72
) 6001 5.90 | 13.90 6.49 15.29 567 | 783 | 755 | 7.44
Calcium
(@ milL) Star 5.45 | 14.06 6.00 15.47 5.67 | 817 | 7.13 | 7.62
m
nongrafted | 4.00 | 9.37 4.40 10.30 8.50 | 950 | 8.43 | 8.50
Mean 5.12 | 12.44 5.63 13.69 6.61 | 850 | 7.70 | 7.85
) 6001 7.99 | 16.04 8.79 17.64 6.00 | 8.00 | 7.79 | 8.09
Calcium
2 mi) Star 8.15 | 14.57 8.97 16.03 5.67 | 817 | 825 | 7.92
m
nongrafted | 5.24 | 9.70 5.77 10.67 8.67 | 9.83 | 9.67 | 9.59
Mean 7.13 | 13.44 7.84 14.78 6.78 | 8.67 | 8,57 | 8.53
6001 6.71 | 13.61 7.38 15.17 6.13 | 797 | 8.01 | 7.68
Mean for
. Star 6.96 | 14.54 7.65 16.39 6.03 | 827 | 7.81 | 7.85
Grafting
nongrafted | 4.49 | 10.05 4.94 11.06 8.07 | 953 | 9.07 | 9.03
Grafting 1.23 | 2.61 1.35 2.87 1.07 | 0.60 | 0.82 | 0.93
LSDo.os for Spraying 1.42 | 3.50 1.56 3.85 1.09 | 1.03 | 1.06 | 2.21
Interaction | 2.75 | 5.83 3.02 6.41 239 | 1.34 | 1.84 | 2.08

Abd-Alkarim et al (2017) who indicated that po-
tassium silicate treatment plays an important role
in increasing fruit quality. This may be due to in-
crease photosynthesis efficiency and good health
for plant (Kim et al 2015) and controlling the inci-
dence of diseases where potassium silicate strong-
ly plays role in modulating the defense responses
of melon against diseases such as powdery mil-
dew (Dallagnol et al 2012).

AUJASCI, Arab Univ. J. Agric

As regard to the effect of grafting on fruit quali-
ty, the greatest significant values were recorded in
fruits of nongrafted watermelon plants compared to
grafted plants which recorded the lowest values.
There are many conflicting researches on changes
in watermelon fruit quality due to grafting. In our
experiment, we observed negative effect on fruit
quality with fruits of grafted plants compared to
those of nongrafted ones. Similar results were
found with other researchers (Petropoulos et al
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2014; Kyriacou et al 2015; Miceli et al 2016; Liu
et al 2017) who stated that quality traits are influ-
enced negatively by the rootstocks. However, oth-
ers reported that grafting induces many positive
effects on fruit quality through increasing total sol-
uble solids and total sugars (Alan et al 2007;
Proietti et al 2008; Mohamed et al 2012). These
differences may be due to the type of rootstock
used, different production environments and har-
vesting dates (Proietti et al 2008). The decrease
in fruit quality parameters does not consider a
general phenomenon but is related to the interac-
tion between rootstocks and scions through the
acquisition of some undesirable qualities of the
rootstocks in particular growing conditions (Crino
et al 2007).

As for the interaction between foliar spray and
grafting treatments, the highest values were ob-
tained from fruits of nongrafted plants combined
with potassium silicate treatment at a rate of 5 ml/L
in both seasons.

CONCLUSION

According to the obtained results under North
Sinai conditions, it could be recommended that
watermelon plants grafted onto Star rootstock
combined with potassium silicate spray at a rate of
5 ml/L was the best treatment for enhancing vege-
tative growth and improving fruit yield as well as
fruit quality, and it's important to conduct more
researches in this concern.
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