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Fruit Yield and Quality of Watermelon as Affected by Hybrids
and Humic Acid Application
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Abstract: Three hybrids of watermelon crop namely, sugar belle, Aswan and Giza1 were cultivated in the
growing seasons 2003 and 2004 in new reclaimed lands. Humic acid treatments were applied through drip
irrigation system in rates of 0 (control), 2, 4 and 6 L/feddan to study their effects on the fruit yield and quality.
Obtained data showed that Aswan hybrid was the highest in the early yield. On the other hand, the highest
total yield was obtained by Sugar belle hybrid and the lowest by Aswan hybrid, but their marketable yields were
not significantly different. Humic acid application up to 6 L/feddan increased total yield of all hybrids. N content
in the leaves was significantly different among hybrids. The results of the regression analysis of N content in
leaves to humic acid application were not significantly different. Contents and rates of P and K were
significantly different in hybrids and to humic acid treatments. Fruit quality parameters were discussed in
relation to total and marketable yields of the three hybrids. 
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INTRODUCTION increases the water holding capacity of soil; therefore, it

Watermelon production has taken a very important germination. Humic acid reduces other fertilizer
place in world agriculture. The production capacity is requirements, increases yield in crops, improved drainage,
about 29.7 million tones from 1.8 million ha . According increases aeration of the soil, increase the protein and[1]

to FAO  Egypt is ranked the fifth country in watermelon mineral contents of most crops and establish a desirable[2]
,

production with about 1.6 million tons. Watermelon not environment for microorganism development. 
only a nutritional valuable food but also is considered a Large yield increases in potatoes, soybeans and
rich source of the phytochemical lycopene which is algae cultures due to using of humic acid have been
considered as anti-cancer  in particular prostate cancer shown . The latter reported also a significant yield[3-6]

in men . increases in barley with or without applied mineral [7]

Watermelon crop is widely cultivated in the new fertilizer. The application of humic acid has been reported
reclaimed lands in Egypt. However, new reclaimed lands also to improve plant growth, increase fruit yield and
have many problems such as poor fertility and structures, qality in squash plants . Earlier, Syabryai et al. 
and the application of humic acid to this type of soil may showed 100% yield increases from fertilizers containing
overcome these problems. NPK and humic acids in potatoes and cabbage. He added

Humic acid is a commercial product contains many that barley crops increased considerably and growth was
elements which improve the soil fertility and increasing more rapid with humic acids.
the availability of nutrient elements and consequently This study was planned to determine the yield and
affected plant growth and yield. Humic acid particularly is fruit quality of some watermelon hybrids under new
used to remove or decrease the negative effects of reclaimed land conditions as affected by humic acid
chemical fertilizers and some chemicals from the soil. The application.
major effect of humic acid on plant growth has long been
reported . There is basic agreement on the benefits of MATERIALS AND METHODS[8-12]

humus, but there is quite a controversy on the benefit of
application of applied humate (the deposits containing the The present study was carried out during two
humic acids) . Humic substance supply growing plants successive  seasons  of  2003 and 2004 in Taba farm,[13]

with food, makes soil more fertile and productive, Sadat  City,  Menoufia  governorate, Egypt. Seedlings of

helps plants resist droughts and stimulates seed

[14]

[15]      [16]
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Table 1a: Soil analysis of exprimental soil in Taba Farm.
Mechanical Analysis Texture H EC dS/m CaCo % O.M%P  3

-------------------------------------------------------------
Sand % Silt % Clay %
90 5 5 Sandy 8.20 1.50 5.50 0.82

Cations (meq/L) Anions( meq/L)
--------------------------------------------------------------------------------------------------------     -----------------------------------------------------------------------------------
N P Ca+ Mg++ Na++ K+ CO3 - HCO3+ CL- SO4-
Traces 0.443 2.65 2.40 4.35 18.50 Zero 3.85 53.00 55.65

Table 1b: Humic anaylsis
Density g/cm N (%) P (%) K (%) Humic acid (g/L) Fulfic acid (g/L)3

Potassium Humate acid 1.4 5.0 0.5 15.0 23 0.5

watermelon plants (citrullus lantus L.) in stage of 3-4 true C Fruit quality: A random sample of 3 fruits from each
leaves were transplanted in the first week of Febrauary in experimental plot was taken at one time (2nd picking)
both seasons in ditch rows. The distances between the and quality parameters i.e. fruit length (cm), fruit
plants were 50cm and 250cm between rows. Cultural diameter (cm), fruit weight (Kg/fruit), cortex thickness
operations other than the experimental treatments were (cm), firmness using pressure tester (10LB fruit
carried out according to the recommendations of Ministry tester), Soluble Solids Content (SSC) percentage
of Agriculture, Egypt. Drip irrigation system was used. using hand refractometer , and dry matter content
The physical and chemical analysis of the soil is of fruit flash were recorded. 
presented in Table (1a). C Chemical constituents: samples of 5 fully expanded

Treatments: dried at 70 C. Total nitrogen percentage was
Humic acid treatments: Potassium humate acid was mixed determined using microkjeldahl apparatus .
thoroughly with water (0.5L.100  L of water) and injected Phosphourus (ìg/g) was determined-1

into the drip irrigation system. The mixture was applied at choloremeterically  meanwhile potassium (mg/g)
the treatments rate once before planting and was repeated was determined Flame photometricaly . 
one month later. Humic acid application rates were 0
(Control), 2, 4, 6 L/feddan (feddan = 4200 m ). Humic was The experiments were arranged in a split plot design, four2

analyzed for OM, C/N, nutrient and heavy metals before treatments of humic acid (0, 2, 4, and 6 L/fedd.) as main
application to the soil and the results of analysis are plots and three sub treatments (Giza, Aswan and Sugar
shown in Table (1b). belle hybrids) with three replicates. Data of the experiment

Cultivated hybrids:

C Three hybrids were used in this study namely Giza1,
Aswan and Sugar belle Results of the early and total fruit yield are shown by

 for both seasons. Early yield was significantly higher in
Recorded data: Aswan hybrid compared to Giza1 and S. belle hybrids (fig.

C Fruit yield and its components: the total fruit yield of compared to each other. These results were different in
each plot obtained from all pickings allover the total yield where Aswan hybrid was significantly the
season was determined and then calculated as lowest in production (Fig. 1). Meanwhile, sugar belle was
ton/fed. Fruits free of disorders and available for significantly the highest in production followed by Giza1.
local markets were considered as the marketable yield Marketable yield was not signifcantly different between
and calculated as ton/fed. The disordered fruits, Aswan and Sugar belle hybrids meanwhile Giza1 was
wilted, cracked and other injuried fruits were significantly lower than the former two hybrids (fig. 2). On
discarded and weighted for all pickings allover the the other hand, unmarketable yield was significantly
season and then calculated as ton/fed. The first and different among all hybrids with the highest value
second pickings were considered as early yield and recorded in Sugar belle followed by Giza1 and the lowest
calculated in ton/fed. value in Aswan hybrid (fig. 2). 

[17]

green leaves were taken at fruit set stage and oven
0

[18]

[19]

[20]

were subjected to statistical analysis of variance .[21]

RESULTS AND DISCUSSIONS

1). The latter two hybrids were not significantly different



Yield 
(t /fed .)

early 

total

Giza 1 Aswan
sugar 
belle

L.S.D. 
( 5%)1 st season

30.00

25.00

20.00

15.00

10.00  

13.50

25.48

14.55

23.95

13.33
29.09

0.58

0.70   

Yield 
(t/fed .)

early 

total

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)2 nd season

30.00

25.00

20.00

15.00

10.00  

13.65

25.20

14.58

24.23

13.30

28.53

0.46

0.87

Yield 
(t/fed .)

Marketable

unmarketable

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

2  nd season

25.00

20.00

15.00

10.00

5.00

0.00

18.85

05.83

20.38

03.93

20.10

08.18

1.18

1.30

Yield 
(t/fed .)

Marketable

unmarketable

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

1st season

25.00

20.00

15.00

10.00

5.00

0.00

19.18

05.90

20.24

03.94

20.12

08.10

00.60

01.14

Avg . 

individual 

Fruit 

weight 

(kg)

1st season

2nd season

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

5.50

5.00

4.50

4.00

4.68

4.67

5.06

5.04

5.00

5.33

0.98

1.22

Giza 1 Aswan Sugar belle

Y=1.1265x + 22.098

R2 =0.9906

Y=1.093x + 20.671

R2 =0.9925
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Figure 1: Early and total yield production of three hybrids of watermelon crop.

Figure 2: marketable and unmarkketable yields production of three hybrids of watermelon crop.

     Fig (3)          Fig(4)

Figure 3: Relationship between humic acid application rate and yield production of three hybrids of watermelon crop.
Figure 4:Average individual fruit weight of three hybrids of watermelon crop.

The application of humic acid up to 6L/feddan hybrids (fig. 3). The highest response was obtained by
linearly increased total yield of the three watermelon sugar belle followed by Giza1 and the lowest by Aswan
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hybrid. Sugar belle kept the same trend in response to Fruit yield is a function of genes expression of the
humic acid application for marketable and unmarketable hybrid in response to the growing environment. Since all
fractions of the yield (table 3). In marketable yield there hybrids in this study were grown under the same
was no significant difference between the rate of response environmental conditions, fruit yield depended on the
between Giza1 and Aswan hybrids. Meanwhile, in the genetics of each hybrid. Watermelons reach maturity
unmarketable yield, Aswan hybrid was sgnificantly lower approximately 45 days after blooming, but this is highly
in its response compared to the other two hybrids which dependent upon hybrid  and this explains the
were not significantly different between each others. significant differences among hybrids in the early yield.

Although differences among hybrids concerning fruit The positive responses of yield of all studied hybrids to
quality in terms of average individual fruit weight were not the application of humic acid have been reported earlier
significantly different, there were tendency for bigger fruit for other crops such as potatoes, soybeans ; cabbage
weight in Aswan and Sugar belle hybrids compared to and barley  and corn . The difference in the rate of
Giza1 hybrid (fig. 4). These latter results were brought response of each hybrid is also dependening on the
about by the bigger diementions of fruits recorded in genetics of each hybrid. The same explanation can be
Aswan and sugar belle hybrids compared to Giza1 hybrid used to explain the marketable yield, which was almost a
(fig. 5). Other fruit quality parameter such as cortex constant percentage of the total yield. The rate of yield
thickness (fig. 6) was significantly higher in Sugar belle response to humic acid had the same trend as nitrogen
hybrid compared to the other two hybrids which were not content in the three hybrids. Increase of uptake of macro
significantly different between themselves. This resulted and microelements influenced by humic substances have
in higher firmeness in sugar belle hybrid compared to the been reported in a large number of publications and in
other two hybrids (fig. 6). Soluble Solides Content (SSC) different plant species . In addition, it was stated that
was significantly the highest in Aswan hybrid followed the coal-humic fertilizers activated the biochemical
by Sugar belle and the lowest in Giza1 hybrid (fig. 7). Only processes in plants (respiration, photosynthesis and
in the first season, dry matter content was not chlorophyll content) and increased the quality and yield
significantly different between Aswan and Giza1 hybrids of potatoes . Furthermore, the growth promoting
while both hybrids were significantly higher than Sugar activity of humic substances was found to be caused by
belle hybrid (fig. 7). plant hormone-like material contained in the humic

Nitrogen content was significantly higher in Sugar substances . Senn and Kingman  found the presence
belle followed by Aswan and the lowest in Giza1 hybrid of auxin type reactions by humic substances that result in
(Table 4). Meanwhile phosphorus content was increased growth. This can explain the increment of yield
significantly lower in Aswan hybrid compared to the other in response to humic acid application. Furthermore, the
two hybrids which were not significantly different from addition of humates to a hydroponic solution stimulated
each other. Giza1 hybrid recorded the highest significant both root and shoot development, resulting in an increase
potassium content compared to the other two vareties of 87% in corn yield . More recently, it was reported that
which were not significantly different from each other humic acid contain cytokinins and their application
(Table 4). The coefficient "a" represents the rate of resulted in increased endogenous cytokinin and auxin
response of mineral content to humic acid application levels which possibly leading to improve growth of
which was significantly not different among all hybrids for bentgrass under draught conditions . 
nitrogent content (Table 5). Meanwhile, Aswan hybrid Marketable yield was a reflection to the trends of fruit
recorded the lowest significant response to humic acid for firmeness and cortex thickness. This is due to the appility
phosphorus content and the other two hybrids were not of these fruits to stand different environmental
significantly different from each others. On the other conditions. Improvement of the quality of marketable yield
hand, Giza1 hybrid had the lowest response for potassium in trems of firmenss and thickness of cortex may be due to
content compared to Aswan and Sugar belle hybrids the high content of potassium in humic acid.
which were not sgnificantly different from each others. All other fruit characteristics did not show any

The interactions of both hybrides and humic acid constant direct relation with humic acid applications
application rates showed a clear trend (Table 6). Humic which can be expressed in a linear relation. However, the
acid application showed a positive effect on the total rate of response of marketable yield to humic acid
production with all hybrids. The response of hybrids was application is similar to the rate of phousphrus and
the same within a humic acid treatment where sugar belle potassium rates to the same treatments. Lee and Bartlett
showed the highest yield followed by Giza1 then Aswan  reported that as the concentration of humic acids
hybrids. increased so did the %P in the plant, proving that humate

[22]

[14]

[16]   [8]

[23]

[24]

[25]    [13]

[8]

[26-29]

[8]



Fruit 
dimentions 

(cm)

Length

diameter

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

1st season

26.00

24.00

22.00

20.00

25.57

23.95

22.66

23.16

25.43

25.07

0.90

0.66

Fruit 
dimentions

 (cm )

Length

diameter

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)2nd season

26.00

24.00

22.00

20.00

25.05

23.53 23.30

22.70 25.58

25.45 0.69

1.18

Fruit 
cortex 

thickness 
(cm )

1st season

2nd season

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

1.50

1.40

1.30

1.20

1.10

1.00

1.29

1.23

1.13

1.08

1.58

1.63

0.16

0.19

Fruit 
firmeness

1st season

2nd season

Giza 1 Aswan
sugar 
belle

L.S.D. 
(5%)

16.00

14.00

12.00

10.00

14.57

13.75

15.31

14.53

15.56

15.78

0.18

0.63

Fruit 

Solubale 

Solids 

Contents 

(SSC )

1st season

2nd season

Giza 1 Aswan
sugar 

belle

L .S.D. 

(5%)

12.00

10.00

08.00

06.00

9.21

9.18 10.88

10.78 9.92

9.95 0.22

0.33

Fruit Dry 

matter 

content (%)

1st season

2nd season

Giza 1 Aswan
sugar 

belle

L .S.D. 

(5%)

5.00

4.00

3.00

2.00

4.19

4.20

4.22

4.43

3.96

3.38

0.13

0.37
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Figure 5: Fruit dimentions of three hybrids of watermelon crop.

Figure 6: Average fruit cortex thickness (left) and fruit firmeness (right) of three hybrids of watermelon

Figure 7: Fruit soluable Solides Contents (left) and fruit dry matter content (right) of three hybrids of  watermelon crop.

plays  an   important   role   in  the  phosphate  utilization positive effect on the growth of various groups of
of  p lants. The availability of phosphate and iron microorganisms which may excrete a range of vitamins,
increased due to humic application . The presence of growth substances and antibiotics and these may promot[13]

iron in the humic acids or their colloidal nature have a plant growth . [13, 30]



J. App. Sci. Res. 1(1): 51-58, 2005

56

Table 3: Constants (± Standard Error) of the linear regression analysis of the relationship between humic acid application rates and total, marketable and
unmarketable yields. 

Total Yield Marketable yield Unmarketable yield
-----------------------------------------------      -------------------------------------------------    -------------------------------------------------
A b R a b R a b R2 2 2

Giza 1 1.12±0.08 22.1±0.29 0.99 0.95±0.05 16.33±0.18 0.99 0.40±0.06 4.71±0.22 0.96
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aswan 1.09±0.07 20.7±0.25 0.99 0.94±0.05 17.41±0.20 0.99 0.03±0.07 3.85±0.27 0.07
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sugar belle 1.39±0.16 24.9±0.58 0.98 1.16±0.11 16.63±0.41 0.98 0.54±0.08 6.48±0.31 0.95

Table 4: mineral contents in the leaves of three watermelon hybrids.
First season Second season
----------------------------------------------------------------------------      ----------------------------------------------------------------------------
N % P µ/g K mg/g N % P µ/g K mg/g

Giza1 2.1375 2875.8 50.2 2.0775 2873 50.775
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aswan 2.345 1873.5 46.525 2.4525 1952.5 47.45
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sugar belle 2.655 3231.8 46.6 2.7575 3279.5 47.75
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. 0.02 520.05 0.91 0.30 586.23 0.56

Table 5: constants of the regression analysis of the relationship between mineral contents  in the leaves of three hybrids of watermelon and different rates of
humic acid.

N content P content K content
--------------------------------------------------     --------------------------------------------------     ---------------------------------------------------
a b R a b R a b R2 2 2

Giza 1 0.07±0.01 1.92±0.03 0.98 208±71 2250±267 0.81 1.41±0.05 46±0.19 0.99
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aswan 0.08±0.01 2.12±0.02 0.98 34±9.67 1770±36 0.86 1.71±0.24 41±0.88 0.96
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sugar belle 0.08±0.004 2.42±0.02 0.99 238±82 2516±309 0.81 1.71±0.24 41±0.88 0.96

Table 6: Effect of interaction between humic acid and watermelon varities on the yield, fruity quality and chemical content of leaves.

Yield Fruit quality Leaves chemical
-------------------------------------------------- -------------------------------------------------------------------------------------         -------------------------------------

Un- Ave. F. Ave. F. Ave. F. Cortex Dry
Early Total Marketab Marketable Length Diameter Weight Thick. Firme- matter
(T/Fd.) (T/Fd.) (T/Fd.) (T/Fd.) (cm) (cm) kg/fruit (cm) ness TSS (%) N(%) P (µ/g) K (mg/g)

First season

Giza1 11.2 22.2 16.3 4.5 22.5 22.3 3.16 1.2 14.1 8.4 3.40 1.9 2003 45.9
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 Aswan 13.2 20.8 17.5 4.1 21.3 20.5 3.55 1.3 14.9 10.4 3.20 2.1 1804 40.6
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 11.5 25.3 16.3 6.2 23.5 23.6 4.33 1.5 15.2 9.4 3.10 2.4 2230 40.9

Giza1 13.44 24.4 18.39 5.81 26.5 24.38 5.19 1.29 14.86 9.35 4.35 2.1 3003 49
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2L./F. Aswan 14.41 22.83 19.31 3.62 23 23.9 4.88 1.09 15.48 11 4.45 2.3 1799 46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 13.13 27.5 19.53 7.98 25.9 25.44 5.19 1.64 16.01 9.9 4.23 2.6 3382 46

Giza1 13.91 26.2 19.9 6.29 25.28 23.26 4.92 1.26 13.89 9.2 4.26 2.21 3154 51.4
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4L/F Aswan 14.91 24.71 20.9 3.81 21.94 22.85 6.65 1.06 14.62 10.3 4.37 2.42 1889 48.3
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 13.59 29.77 21.14 8.63 24.78 24.27 4.96 1.51 14.69 9.9 4.03 2.73 3551 48.3

Giza1 15.46 29.11 22.13 6.99 28 25.84 5.45 1.4 15.43 9.9 4.74 2.34 3343 54.5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6L/F Aswan 15.68 27.46 23.23 4.23 24.39 25.39 5.17 1.08 16.25 11.4 4.85 2.56 2002 51.2
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 15.1 33.8 23.49 9.59 27.53 26.97 5.51 1.68 16.33 10.49 4.48 2.89 3764 51.2

L.S.D. (5%) 0.19 0.45 0.18 0.38 0.29 0.13 0.10 0.04 0.13 0.18 0.03 NS 134.4 0.36
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Table 6: Continued  Second season

Giza1 11.5 21.3 15.3 4.2 21.3 21.3 3.2 0.9 11.9 8.5 3.50 1.5 2004 46.6
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0 Aswan 12.8 20.6 17.8 4 20.6 20.5 3.5 1.1 12.6 10.5 3.40 2.4 1950 43.5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 11 24.9 15.6 5.9 22.6 22.6 4.8 1.4 13.7 9.5 3.60 2.6 2220 43.5

Giza1 13.6 24.5 18.6 5.9 25.3 24.6 5.2 1.3 14.8 9.3 4.30 2.1 3005 49.4
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2L./F. Aswan 14.7 22.9 19.1 3.7 23.6 24 4.7 1.1 15.4 10.9 4.60 2.2 1875 46.2
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 13.2 26.5 19.4 8.1 25.8 25.9 5.6 1.7 16.3 9.8 4.30 2.7 3392 46.3

Giza1 13.8 25.2 18.9 6.1 25.8 22.3 4.8 1.3 12.9 9.1 4.20 2.31 3141 51.6
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4L/F Aswan 14.9 24.8 20.8 3.7 21.6 23.1 6.7 1.05 13.6 10.6 4.60 2.51 1981 48.9
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 13.7 29.9 21.6 8.8 25.6 25.3 4.8 1.6 15.9 9.8 4.10 2.83 3661 48.9

Giza1 15.7 29.8 22.6 7.1 27.8 25.9 5.47 1.4 15.4 9.8 4.80 2.4 3342 55.5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6L/F Aswan 15.9 28.6 23.8 4.3 25 25.6 5.26 1.07 16.5 11.5 5.10 2.7 2004 51.2
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S. belle 15.3 32.8 23.8 9.9 28.3 28 6.12 1.8 17.2 10.7 5.50 2.9 3845 52.3

L.S.D. (5%) 0.17 0.39 0.25 0.40 0.29 0.21 0.13 0.05 0.20 0.19 0.04 0.07 133.7 0.35

Conclusion: It can be concluded that humic acid 7. Chen,   L.,   M.   Stacewicz-Sapuntzakis,  C.
application can improve fruit yield production and quality
of watermelon crop. However, the response to the
application rate depends on the hybrid used. Sugar belle
was the highest in its total yield and Aswan was the
highest in the early yield. 
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