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Abstract

The demand for watermelon for consumption in a fresh form as a source of minerals and vitamins is on the increase. Consequently, any
agronomic approach to promoting the productivity and quality of watermelon is a technique that needs to be studied. Thus, an
experiment was conducted at Universiti Malaysia Terengganu’s research farm to compare the impact of various types of organic
fertilizer’s (cow manure, sheep manure, poultry manure, goat manure, fish waste, vermicompost, and dolomite) on the growth and
yield of two watermelon varieties. A total of sixty-four (64) experimental pots were arranged in a CRD layout and in factorial design of
which eight organic fertilizers were used as main factors, and two varieties (V) of watermelon as sub-factors, which was replicated four
times. Results of this study showed that the New Dragon variety treated with poultry fertilizer produced significantly higher results in
vine length at 4 WAP (79.84 cm), the number of leaves (26.0), LAl (0.77), chlorophyll content at 6 and 8 WAP (60.1 and 66.6 SPAD
respectively), days to 50% flowering (20.0 days) and weight of fruits (15.2 t/Ha). Moreso, the seaweed-extract treated New Dragon
watermelon variety produced a significantly higher number of female flowers (3.75). Summarily, the New Dragon variety (red-fleshed)
recorded higher results for both growth and yield characteristics than the Golden Delight (yellow-fleshed) variety of watermelon.
Correlation analysis between morphological and yield parameters showed that yield parameters positively correlated with growth and
development. It is recommended that the New Dragon variety of watermelon treated with poultry manure gives the best results.

Keywords: New Dragon, Golden Delight, watermelon, growth, yield, organic fertilizers.

Abbreviations: CRD_Completely randomized design; LAI_Leaf area index; SPAD_Soil plant analysis development; t Hal_Tonnes per
hectare; FAO_Food and agriculture organization; WAP_Weeks after planting; CaCOs_Calcium carbonate; HNOs;_Hydrogen nitrate;
HCIO,4_Perchloric acid; AFW_Average fruit weight; NS_Not significant

Introduction

Watermelon is a valuable crop because it has many nutritional organic fertilizers has shown some positive results and also
and economic benefits (Schaffer and Paris, 2016). The crop has prevents any attack from soil micro-organisms that may be
been cultivated for decades in the tropics and is well-known in harmful to plants (Massri and Labban, 2014). It is also affirmed
many parts of the world. Watermelon is a good source of that organic matters amendment significantly affects crop
water, and it is a thirst quencher that may also reduce the growth and development as it is a source of minerals and
inflammation that contributes to conditions like asthma, important nutrients which are capable of releasing and aids in
atherosclerosis, diabetes, colon cancer, arthritis, and an binding the nutrient in soils together (Azeez and Van Averbeke,
excellent diuretic (Nthiga et al., 2014). Watermelons play a 2010). The trend of organic fertilizer utilisation nowadays is
very important role in Africa as they are used to quench thirst dramatically increased, especially in improving soil fertility and
when there is a water shortage (Sodeke 2005). Watermelon crop production. The manuring in the tropics is more
seeds are of cosmetic and nutritional importance that contains important than the temperate region due to excessive
B2 vitamins, minerals, riboflavin, fat, carbohydrate, and weathering and leaching. The tropical soil becomes seriously
protein (Naz et al., 2014). Their antibacterial effects are known impoverished in plant nutrients, and proper manuring can only
against several common pathogens. The use of animal source play a vital role in crop improvement. Soil amendments using
manures significantly enhances the yields of the Auldrey organic and inorganic nitrogen (N) sources have been reported
watermelon cultivar (Massri and Labban, 2014). Organic to improve soil conditions and enhance plant growth through
fertilizer amendment is part of a new soil fertility management replenishment of soil N (Audi et al., 2013). Increased usage of
strategy (Eifediyi et al., 2018). The use of inorganic fertilizers in crop production poses health risks as
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well as environmental issues such as contamination of the air,
water, and soil. Chemical fertilizers use has a negative impact
on soil texture and structure, as well as lowering soil organic
matter and inhibiting soil microbial activity owing to toxicity.
Organic manure, on the other hand, increases the texture,
structure, hummus, color, aeration, water holding capacity,
and microbiological activity of the soil. The use of synthetic
fertilizers on farms lands can result in serious nutrient
imbalance, soil degradation, increased soil acidity, and finally
bringing about low vyield. However, the use of organic
fertilizers can aid in protecting the soil from these hazards and
adverse effects. Despite of the application of organic fertilizers
by many vegetable farmers, 1,087.59 million tonnes of
vegetables were produced in the world in 2015 (Gennari et al.,
2015). This is not sufficient to solve the problem of the
insufficient nutritional gap to meet the needs of the
population. The use of organic fertilizer is preferred because of
its soil conservation property and its eco-friendliness over
inorganic fertilizer. This source of fertilizer is mostly favored by
vegetable farmers to provide nutrients for their vegetables to
improve growth and yield (Seufert et al., 2012). Watermelon
crop yields in tropical rainforest regions are typically low. This
is due to several variables, the most important of which is
widespread soil nutrient deficiency, particularly N, phosphorus
(P), and potassium (K). Plant micronutrient inefficiency also
occurs on a micro level. Watermelon productivity and
profitability are both harmed by a deficiency of soil N. N is a
highly mobile element that is readily lost in the soil due to
leaching, erosion, and rapid mineralization. As a result,
combining efficient organic manure usage with other improved
cultural practices can be one of the most effective ways of
improving production and output (Emeghara et al., 2020). To
achieve a high yield of watermelon, the soil's nutrient status
must be improved to suit the crop's needs while also
maintaining the soil’s fertility. Boosting the soil nutrient
content with organic material such as poultry dung is one
strategy to improve soil nutrient status (Dauda et al., 2005).
Watermelon is a heavy feeder of N and therefore required a
liberal application of slow-releasing organic source nitrogenous
fertilizer up until the flowering stage (Emeghara et al., 2020). It
is also essential to determine the efficacy of organic fertilizer
as it directly impacts the yield of watermelon crops and helps
in the conservation of the soil. Because of the foregoing, there
is a need to determine which organic manure is the best for
watermelon production. Hence, the purpose of this study was
to examine the effect of different organic fertilizers on the
growth, development, and yield of two watermelon varieties.

Results and discussion

The results and discussions were focused on results that
showed significant interactions between watermelon varieties
and organic fertilizers. There was an interaction effect
between varieties and organic fertilizers on vine length,
number of branches, number of leaves, leaf area index,
chlorophyll content, days to 50% flowering, number of flowers,
and fruit weight.

Effects of interaction between varieties and organic fertilizers
on vine length

Figure 1A reports the interaction between variety and organic
fertilizers on vine length measurement at 4 WAP. New Dragon

692

variety treated with Poultry Manure produced the highest
significant vine length with a mean value at 79.84 cm, which
does not vary significantly from the Golden Delight variety in
the Control plot at 71.31 cm. However, the New Dragon
variety treated with Poultry Manure does not differ statistically
from most of the treatments. The control in both varieties
produces the least significant vine length at P<0.05. The height
of a plant is a vital growth character that is directly linked with
the productive potential of the plant in terms of yield (Adeyeye
et al.,, 2016). In this study, the vine length of watermelon
varieties increased as the growing period was increased. The
New dragon variety at (P<0.05) had the highest vine length
compared with the other variety throughout the sampling
period. This is in accordance with a study conducted by
Nwokwu (2015) that red varieties of watermelon give longer
vine length as compared to other varieties. The Vine length
was significantly higher in Poultry manure, and poultry
fertilizer is rich in N (Efthimiadou et al., 2010).

Effects of interaction between varieties and organic fertilizers
on number of leaves

Results for interactions between varieties and organic
fertilizers of number of leaves at 6 WAP reveal that the new
dragon variety treated with poultry manure (26.0) produced
the highest number of leaves, but it does not differ
significantly with the Golden Delight x poultry manure and so
also with the other treatments. Moreso, Golden Delight variety
in the control plot (12.25) had the lowest significant number of
leaves among the treatments at 6 WAP. Data for 10 WAP also
follows a similar trend, by which the New Dragon x poultry
manure had the highest significant number of leaves (68.25).
The control in both varieties produces the least significant
number of leaves at mean values of 44.5 and 43.75.
Furthermore, the Golden Delight variety in all organic
fertilizers tested do not vary significantly (p<0.05) with each
other at 10 WAP (Figure 1C). Due to more nodes and longer
vines, the number of leaves increased as the nitrogen content
of the organic fertilizer increased. This corroborated with
(zhang et al., 2019), who reported that nitrogen enhances cell
division and elongation, which results in better vegetative
growth. Organic fertilisers have the potential of improving the
number of leaves of vegetables (Naim et al., 2015). The results
obtained from the experiment on the number of leaves plant!
were in conformity with the studies of Lim and Vimala (2012).
Interaction effect of variety and different types manure and
fertilizer affected the number of leaves plant™? significantly
under the present study (Figure 1C). Results from this study
confirm the findings of (Hasan and Solaiman, 2012). Organic-
fertilizer-treated plots showed a higher number of leaves
compared to the control with both varieties. There was a
significant increase in the number of leaves from New dragon
variety treated with Poultry manure. This result is in
accordance with the study of (Awodun, 2007) where they
tested goat manure with Abelmoschus esculentus.

Effects of interaction between varieties and organic fertilizers
on the number of lateral branches.

Figure 1B shows the significant results of interactions between
variety and organic fertilizers at 6 WAP for the number of
lateral branches. Results for the New Dragon variety in all
organic fertilizers tested remain unchanged statistically.



Moreso, all organic fertilizers tested with the Golden Delight
variety gave a low significant number of lateral branches.
There was an increase in the number of branches in French
Dwarf Bean when organic fertilizers were applied (Olfati et al.,
2012). Moreso, an increase in the number of lateral branches
was reported for tomato crops by Chandra et al. (2014) when
treated with vermicompost. It is sufficient to suggest that
organic fertilizers can improve the number of leaves in
watermelon varieties.

Effects of interactions between varieties and organic
fertilisers on leaf area index

Interaction in LAl between the varieties and organic fertilizers
at 6 WAP is demonstrated in Figure 1D. All the organic
fertilizers show some promises with both the varieties tested.
The leaf area index of the New Dragon variety treated with
Fish waste Extract, Dolomite, and Vermicompost are
significantly different as compared with Golden Delight with a
mean value of 0.74, 0.70 and 0.71, respectively. The LAl
increased was significantly high from 2 WAP with the
application of poultry manure on the New Dragon variety. This
indicates that poultry manure was able to increase vegetative
growth. Aliyu (2000) previously revealed that poultry manure
has a significant impact on the vegetative development of
garden eggs and ensures the crop’s healthy and vigorous
growth. The leaf area index from the application of poultry
manure interacted significantly with the New Dragon variety,
which was superior to the other combinations. This
observation may be due to the release of more nutrients from
the highest poultry manure application and improvement in
soil physical properties (Dauda et al., 2009)

Effects of interactions between varieties and organic
fertilizers on chlorophyll content

There was an interaction between varieties and organic
fertilizers at 6 WAP and 8 WAP in testing the chlorophyll
content of tested organic watermelon. At 6 WAP and 8 WAP,
both Golden Delight and New Dragon varieties gave higher
chlorophyll content when treated with poultry manure at
60.10 and 66.60 SPAD values, respectively. However, the result
showed that New Dragon is significantly superior to the
Golden Delight variety irrespective of the organic fertilizers
used (Figure 2A). An essential function of leaves is to produce
assimilation through photosynthesis. One of the major
determinants of photosynthetic rate is the amount of
chlorophyll in the leaves (Ghosh et al., 2004). In the present
study, the New Dragon variety has the highest leaf chlorophyll
content as compared with the Golden Delight. This might be so
because the New Dragon is better suited to the environment
and syntheses light easily, which returns in a higher
concentration of chlorophylls in the leaves. The chlorophyll
content is influenced by nitrogen levels. Therefore, chlorophyll
content is frequently used to estimate plants nitrogen
condition.

Effects of Interaction of varieties and organic fertilizers on
number of female and combined flowers

The New Dragon variety treated with the seaweed extract
produced a significantly higher number of female flowers
(3.75); however, it does not differ statistically with the other
treatments on both varieties with the exception of the control
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on all varieties at mean values of 1.75 and 1.76. Similarly, the
combined number of flowers for the New Dragon variety
showed that Poultry Manure, Fish waste Extract and Seaweed
Extract had the highest number of combined flowers with
means values at 5.87, 5.75 and 6.0 respectively compared with
control (Figure 2C).

Effects of Interaction between varieties and organic fertilizers
on days to 50% flowering

Interaction between varieties x organic fertilizers (Figure 2B)
shows that the New Dragon variety, irrespective of any organic
fertilizers used, gave the least days to reach 50% flowering.
However, both varieties Golden Delight & New Dragon (29.5
and 20.5days respectively), treated with poultry manure had
the least significant number of days to achieve days to 50%
flowering as compared with other organic fertilizers. Results
from this study suggest that the application of Poultry manure
increases female flower production. In general, high-nitrogen
fertilizer and high temperatures encourage the production of
female flowers, or ideal blossoms, which leads to increased
fruit sets (Eifediyi and Remison, 2010). Days to 50% flowering
varies between 29-33 days. It was evident that New Dragon
variety took fewer days to achieve days to 50% flowering
because of its adaptation to agroecological conditions. The
early occurrence of flowering in the New Dragon treated with
poultry manure was probably due to nutrient-rich nitrogen
release by poultry manure which resulted in crop growth in
such plots. Early blooming indicates a brief period of abundant
leaf production, as seen in the poultry fertilized plots.

Effects of interactions of varieties and organic fertilizers on
fruit weight

Figure 2D demonstrate fruit weight interaction between
watermelon varieties and organic fertilizers. Poultry manure
produces the highest weight for fruit in the New Dragon
variety (15.26 t Hal). Moreso, the New Dragon variety
performed significantly different from the Golden Delight
variety when tested with most organic fertilizers. The Federal
Agricultural Marketing Authority of Malaysia (FAMA) reported
that the average weight of watermelon varieties ranges
between 1.8 kg and 6 kg (Yau et al., 2010). The increase in the
marketable yield of fruits results primarily from a significant
increase in the single fruit weight from one plant. The present
study shows that the New Dragon produced fruits with
significantly higher weight than the Golden Delight variety.
This result confirms Massri and Labban (2014) study, where
they reported that red flesh watermelon variety produces the
higher weight of fruits.

Linear correlation between growth and yield parameters

The correlation matrix reveals that vine length has a significant
positive correlation with the number of leaves, leaf area index,
number of fruits, chlorophyll content, and total soluble solids.
However, vine length correlated negatively with the number of
lateral branches (r2 = -0.739). The number of leaves had
significant positive correlations with leaf area index (LAI), the
number of fruits and TSS content; furthermore, it has a
significant negative correlation with lateral branches. The
number of lateral branches has correlated statistically with the
number of fruits (r2 = 0.941) and TSS (r2 = 0.888). There is a
significant positive correlation between LAl and chlorophyll



Codes Treatments Recommended Rates Reference
Watermelon Varieties

V1 Golden Delight - -

V2 New Dragon - -

Organic Fertilizers

T1 Control 0t/ha -

T2 Poultry Manure 20 t/ha (Enujeke, 2013)

T3 Goat dung 30t/ha (Mowa et al., 2017)
T4 Cow dung 30 t/ha (Audi et al., 2013)
T5 Fish waste 100 kg/ha (Ekinci et al., 2019)
T6 Dolomite 4t/ha (Kavitha et al., 2015)
T7 Vermicompost 15 t/ha (Dalorima et al., 2018)
T8 Seaweed extract 10 g/kg of soil (Wafaa et al., 2015)

5 N w
o N 1w un;

Vine lenght (cm)

o
o U

Number of lateral branches

OF1 OF2 OF3 OH OF5 OF6 OF7 OF8
Organic Fertilisers

OF1 OF2 OF3 OF4 OF5 OF6 OF7 OF8

Organic Fertilisers

ovl mv2 A ovi ov2 B

80 1
70
2 60 08
g 50
% 40 506
g o
@ =
€30 04
220 g
10 b= 0.2
1)
2

OF10OF2 OF3 OF4 OF5 OF6 OF7 OF8 OF10F2 OF3 OF4 OF5 OF6 OF7 OF8

OF1 OF2 OF3 OF4 OF5 OF6 OF7 OF8
Organic Fertilisers

6WAP 10WAP

Organic Fertiliser

ovi ov2 C ovi v D

Figure 1. Interaction between varieties and organic fertilisers on (A) vine length at 4WAP, (B) Number of lateral branches, (C) Number of leaves, (D) Leaf area
index. Bars indicate  SE and different letters represent the statistical significance at P<0.05. V1: Golden Delight 363, V2: New Dragon 117, OF1: Control,
OF2: Poultry Manure, OF3: Goat dung, OF4: Cow dung, OF5: Fish Waste, OF6: Dolomite, OF7: Vermicompost, OF8: Seaweed Extract.
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Vine length (cm) Number of leaves
Factors 2 WAP 4 WAP 6 WAP 8 WAP 10 WAP 2WAP 4 WAP 6 WAP 8 WAP 10 WAP
Varieties (V)
Golden Delight 10.73a 53.32b 96.31b 155.35b 161.01b  6.03a 10.34b 19.15a 36.19b 47.06b
New Dragon 11.30a 65.65a 100.16a 180.68a 191.52a 8.12a 13.06a 19.41a 40.25a 58.34a
LSD 0.872 1.597 1.591 4.820 3.082 0.587 0.435 0.844 1.663 0.954
Organic Fertilizers (OF)
Control 11.13c 49.18d 91.26b 151.11c 159.11c  2.50a 7.75¢ 14.37d 32.87d 44.12c
Poultry Manure 15.73a 75.58a 118.71a 184.14a 193.64a 3.50a 11.37a 24.50a 45.00a 60.62a
Goat Dung 12.31bc 56.36¢ 96.80b 170.01b 179.26b  3.25a 9.25b 20.50b 36.62cd 52.37b
Cow Dung 12.95bc 58.57bc 96.63b 168.01b 175.76b  3.25a 9.12bc 19.00bc 37.62bcd 52.87b
Fish Waste Extract 12.57bc 62.80b 94.93b 171.66ab 177.78b 2.625a 8.62bc 19.25bc 40.37abc 52.75b
Dolomite 13.36abc 55.29¢ 94.84b 166.81b 174.94b  3.00a 8.75bc 19.12bc 35.75cd 52.50b
Vermicompost 13.67ab 59.17bc 96.58b 166.44b 173.56b  3.00a 8.75bc 19.25bc 35.62cd 52.12b
Seaweed Extract 12.38bc 58.94bc 96.11b 165.94b 176.07b  3.50a 10.00ab  18.25c 41.87b 54.25b
LSD 2.81 5.15 5.13 15.55 9.94 1.89 1.53 2.72 5.36 3.07
Significance
V NS %k k %k ok %k ok %k k NS * %k k NS * %k %k * %k k
OF * %k %k k %k k %k k %k k NS * %k %k * %k k * %k k * %k %k
VXOF NS * NS NS NS NS NS * NS Fkx

Means followed by the same letter(s) within a treatment group in the same column are not significantly different at P<0.05
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Figure 2. Interaction between varieties and organic fertilizers on (A)Vine length at 4 WAP, (B) Number of lateral branches, (C) Number of leaves, (D) Leaf area index. Bars indicate + SE and different letters
represent the statistical significance at P<0.05. V1: Golden Delight 363, V2: New Dragon 117, OF1: Control, OF2: Poultry Manure, OF3: Goat dung, OF4: Cow dung, OF5: Fish Waste, OF6: Dolomite, OF7:
Vermicompost, OF8: Seaweed Extract.
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Leaf area index Chlorophyll content (SPAD)
Factors 2 WAP 4 WAP 6 WAP 8 WAP 10 WAP 4 WAP 6 WAP 8 WAP 10 WAP
Varieties (V)
Golden Delight 0.012b 0.38b 0.59b 0.84a 0.60b 30.43a 38.10b 48.42b 38.39a
New Dragon 0.013a 0.43a 0.69a 0.86a 0.67a 30.34a 48.38a 58.37a 39.08a
LSD 0.0005 0.0138 0.0244 0.05 0.022 0.79 0.57 0.69 0.77
Organic Fertilizers (OF)
Control 0.011c 0.36¢ 0.54c 0.73b 0.56¢ 29.41a 35.52¢ 47.57c 38.56a
Poultry Manure 0.014a 0.46a 0.74a 0.95a 0.70a 30.40a 57.91a 62.23a 39.12a
Goat Dung 0.013ab 0.39bc 0.66b 0.89a 0.65ab 30.97a 42.45b 52.72b 38.91a
Cow Dung 0.013ab 0.39b 0.68ab 0.85ab 0.63b 29.61a 41.72b 53.31b 39.04a
Fish Waste Extract 0.012ab 0.41b 0.65b 0.84ab 0.61bc 30.69a 42.45b 52.76b 38.59a
Dolomite 0.013ab 0.42b 0.64b 0.88a 0.63b 30.29a 41.93b 52.34b 37.99a
Vermicompost 0.013ab 0.40b 0.64b 0.82ab 0.62b 30.06a 41.98b 52.21b 38.67a
Seaweed Extract 0.012bc 0.41b 0.64b 0.84ab 0.65ab 31.61a 41.98b 54.01b 39.00a
LSD 0.00 0.04 0.08 0.15 0.07 2.56 1.85 2.25 2.49
Significance
V * k% * %k * %k %k NS * %k %k NS * %k %k * %k %k NS
OF * %k k * %k * %k %k * %k * %k %k NS * * %k %k NS
VXOF NS NS * NS NS NS *k* ** NS
Means followed by the same letter(s) within a treatment group in the same column are not significantly different at P<0.05

No of Lateral Branches Number of Flowers Days to 50% flowering No of Fruits Weight of Fruits
Factors 6 WAP 8 WAP 10 WAP Male Flowers Female flowers Combine plant? Hat AFW Tn Ha!
Varieties (V)
Golden Delight 1.84b 1.90b 0.56a 7.37b 2.87a 4.81b 33.72a 3.19b 952b 2.72b 8.13b
New Dragon 2.62a 2.47a 0.47a 7.87a 2.25b 5.37a 26.78b 4.81a 143a 3.98a 11.89a
LSD 0.148 0.206 0.25 0.37 0.24 0.24 0.87 0.31 941.08 0.16 0.49
Organic Fertilizers (OF)
Control 1.50c 1.37¢ 0.25a 6.37b 1.75a 4.06b 33.50a 2.37c 7098c 2.93c 8.76¢
Poultry Manure 2.87a 3.00a 0.87a 8.37a 2.75a 5.56a 25.00d 5.12a 15317a 4.23a 12.65a
Goat Dung 2.12bc 2.12b 0.37a 8.25a 2.87a 5.56a 32.75ab 4.12ab  12328ab  3.04bc 9.08bc
Cow Dung 2.25ab 2.12b 0.50a 7.62ab 2.37a 5.00ab 30.25bc 3.75b 11208b 3.37bc 10.06bc
Fish Waste Extract 2.37ab 2.25b 0.62a 7.87a 2.37a 5.12a 29.50c 3.87b 11581b 3.245bc  9.70bc
Dolomite 2.25ab 2.25b 0.37a 7.00ab 2.75a 4.87ab 30.50bc 4.50ab  13449ab  3.19bc 9.54bc
Vermicompost 2.25ab 2.12b 0.50a 7.75ab 2.75a 5.25a 31.25abc 4.25ab  12328ab  3.19bc 9.54bc
Seaweed Extract 2.25ab 2.25b 0.62a 7.75ab 2.87a 5.31a 29.25¢ 4.00b 11955ab  3.58b 10.72b
LSD 0.47 0.67 0.81 1.19 0.78 0.78 2.79 1.02 3035.7 0.53 4.49
Significance
V * k% * k% NS * * k% * k% %k k * k% * k% * k% * k%
OF k% k k% Ns * k% * % * k% %k k * k% k%% * %k k%%
VXOF * NS NS NS ** * * NS NS *x *x

Means followed by the same letter(s) within a treatment group in the same column are not significantly different at P<0.05
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Table 5. Linear correlations matrix between growth and yield parameters.

VL NL NLB LAI CcC
VL 1
NL 0.96" 1
NLB -0.74™ -0.80" 1
LAI 0.89™ 0.74™ -0.72™ 1
CcC 0.36" 0.25 -0.62" 0.56" 1
DTF -0.03 0.04 0.20 -0.04 -0.06
NFL 0.22 0.21 0.24 0.17 0.33
NF 0.81* 0.63" 0.94™ 0.95" 0.37
FW 0.10 0.04 -0.04 0.07 0.22
RT 0.05 0.12 0.23 0.04 0.01
TSS 0.66" 0.70" 0.88™ 0.81* 0.44
JC 0.27 0.19 -0.27 0.28 0.255

DTF

1
-0.66™"
0.53
-0.94™
0.88"
0.52
-0.87*"

NFL NF FW RT TSS J
C
1
-0.13 1
0.69™ -0.58 1
-0.71* 0.47 -0.86™ 1
-0.11 0.87*" -0.52 0.43 1
0.75" -0.55 0.81™ -0.81* -0.55 1

VL: Vine length, NL: Number of leaves, LB: Number of lateral branches, LAI: Leaf area index, CC: Chlorophyll content, DTF: Days to
50% flowering, NFL: Number of flowers, NF: Number of fruits, FW: Fruit weight, RT: Rind thickness, TSS: Total soluble solids, JC:
Juice content.

*Correlation is significant at the P<0.05 level

content (r2=0.561), number of flowers (r2= 0.953) and TSS (r2=
0.816). Days to 50% flowering negatively correlated with
flowers, fruit weight, and juice content. The number of flowers
has significantly correlated with fruit weight and juice content
at P<0.05. Fruit weight correlated negatively with rind
thickness. However, it has a significant positive correlation
with juice content. There is a significant positive correlation
between rind thickness and juice content (Table 5).

Materials and methods

Experimental site and planting materials

A potted experiment was conducted at the research farm of
Universiti Malaysia Terengganu located at Bukit Kor, Marang,
Terengganu. The site has an annual atmospheric temperature
of 21-30°C and relative humidity of 60 - 90%. The
physicochemical properties of the soil used is presented in
Supplementary Table 1.

The research was laid out as Complete Randomized Design
(CRD) with factorial of eight organic fertilizers were used as
main factors, and two varieties (V) of watermelon as sub-
factors, which were replicated four times. The experiment was.
A total of 64 experiment pots were used. The recommended
rates of organic fertilizer were used for all the treatments at
application. Plant spacing of 2 x 2m between pots was used. In
this research, two varieties of watermelons, Golden Delight
363 (Yellow-fleshed) and New Dragon 117 (Red-fleshed) (F1
hybrid), were used as planting materials and different organic
manures viz., well-decomposed organic fertilizers were used as
the sources of plant nutrients. The choice of materials was
based on their widespread cultivation and economic
importance. Recommended rates of these organic fertilizers
were used in this study (Table 1).

Determination of physicochemical properties of organic
fertilizers

The pH value of the organic fertilizers was determined in water
extracts as described by Smith (2002). Ground samples were
shaken with distilled water in the ratio of 1:10 (w/v) on a
reciprocal shaker for 30 minutes and left standing overnight,
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and pH was then read using a WTW pH 526 meter while EC
was read on a WTW Conductivity meter. Total Nitrogen (N)
content in the organic fertilizers was determined using an
analyzer (CHNS Elementar). After wet-digestion with a mixture
of HNO3:HCIO4 (4:1, v/v), the total K concentrations in the
organic fertilizers were determined using an atomic absorption
spectrometer (Shimadzu 6300). In contrast, P concentration in
the solutions was measured calorimetrically by a
spectrophotometer. Total organic matter (%) using the
modified Walkley-Black method (Adeyemo et al. 2019). CaCO3
content was determined volumetrically using a Calcimeter.
Results for organic fertilizers chemical properties used in this
study are presented in supplementary Table 2.

Data collection

Measurement of vine length and lateral branches

The Vine length was measured from the base of plants/pot to
the growing tip of the main vine using a flexible metric tape.
The main vine was chosen from those beginning close to the
base of the plant and extending farthest from the base. The
Vine length was measured at intervals of 14 days. At the same
time, the number of branches and lateral branches of each
treatment was counted manually and recorded in the logbook.

Measurement of leaf area index (LAI)

The non-destructive method was used. Leaves from branches
are randomly selected from each pot and measured by using
the flexible tape, while LAl was computed according to the
method described by (Nwaoguala & Law-Ogbomo, 2018) using
the equation:

leaf area

LAI =
land area occupied by the plant

Measurement of chlorophyll content

The data for the chlorophyll content index was taken every
two weeks. This data was recorded with Konica Minolta
Chlorophyll Meter (Model: SPAD 502Plus). The data was



shown as SPAD index. The method used was as described by
Khandaker et al. (2017).

Days to 50% flowering and number of flowers

From the initial transplanting of the seedlings to the flowering
of 50% of crops on each treatment, the number of flowers and
buds on crops is recorded and presented as days to 50%
flowering. Male and female flowers were also counted
separately and recorded in the logbook.

Number of fruits produced
The total number of fruits at harvest per treatment was
counted and recorded as the total yield per hectare.

Statistical analysis

Data were statistically analyses using SAS 9.4 and mean
separation was performed for each measured outcome within
treatments and varieties using Duncan’s multivariate at 5%
significant level, significant within treatments based on
multiple range test (Tukey-test).

Conclusion

In the present study, it can be concluded that watermelon vine
length, number of leaves, number of lateral branches, leaves
area index, chlorophyll content, number of flowers, number of
fruits, and weight of fruits are significantly higher when
treated poultry manure and it was followed closely by
seaweed extract. Moreso, the New Dragon variety recorded
the higher results in both growth and vyield characteristics
determined as compared with the Golden Delight variety of
watermelon. Correlation analysis between morphological and
yield parameters showed that yield parameters positively
correlate with growth and development. It is sufficient to
conclude that New dragon of watermelon treated with poultry
manure gives the best results.
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