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This study aimed to evaluate the effects of various biostimulants, both alone and in combination with
organic fertilizers, on biomass accumulation and yield components of Cucumis melo L. Galia C8 and
Kirkagag 637 under the ecological conditions of Adiyaman, Turkey. Plants were grown in 8-liter pots
and uprooted on the 30™ and 60™ days after planting to assess various morphological and physiological
parameters in 2011. For yield parameter, experiments were carried out in open field conditions in the
spring growing years of 2011 and 2013.Treatments consisted of different biostimulants Bacillus
subtilis (OSU 142), Bacillus megaterium (M3), Azospirillum spp. (SP245), Bioplin, Phosfert, EM1,
Bio-one, Endoroots, Sim-derma, and Spirulina sp. applied either alone or in combination with organic
fertilizers (OF) (Camlibesi Bioactive Compost, Liquid Organic Fertilizer, and K-Humate), along with
conventional fertilization (DAP + urea) and an untreated control as reference treatments. The results
demonstrated significant improvements in morphological parameters, vegetative growth, and biomass
production with combined applications of biostimulants and organic fertilizers. Among all treatments,
Spirulina + OG and Sim-derma + OG led to the most pronounced improvements in stem diameter (up
to 46%), stem length (25%), internode number (42%), root length (up to 44%), and total biomass (up
to 188%) relative to the control. Biomass accumulation was assessed through two destructive harvests,
revealing statistically significant differences among treatments in root, stem, leaf, and total fresh and
dry weights. While no substantial difference was observed between the cultivars for some traits,
interactions between cultivar and treatment were found to be statistically significant for several
biomass-related traits. Total yield was calculated as 2359.16 kg/da for Galia C8 and 2283.97 kg/da for
Kirkagag 637. The average yield increased from 1441 kg/da in the first year to 3201 kg/da in the second
year. Compared to the control treatments, the total yield showed an increase of 91.94% for Galia C8
and 26.75% for Kirkaga¢ 637. These findings suggest that integrating biostimulants with organic
fertilizers can enhance melon growth, yield components, and biomass partitioning, providing a
sustainable alternative to conventional fertilization practices, particularly under semi-arid conditions.
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Introduction

Melon (Cucumis melo L.) is an important summer fruit
widely cultivated worldwide. Turkey is located within the
center of origin of melon, with Anatolia, Iran, and
Afghanistan representing its natural distribution areas. The
Eastern Anatolia Region is considered one of the micro-
centers of diversity for this species (Sar1 et al., 2000). In
Turkey, melon cultivation is mostly carried out in open
fields, and large-fruited varieties belonging to C. melo var.
inodorus are generally preferred (Sar1 et al., 1992).

In recent years, sustainable agricultural systems that
support plant growth, minimize environmental impacts,
and preserve soil health have gained importance.
Particularly, the use of organic and microbial fertilizers

This work is licensed under Creative Commons Attribution 4.0 International License

offers an environmentally friendly alternative to chemical
fertilizers. Organic fertilizers, obtained through natural
processes, improve soil structure and increase the content
of plant nutrients, thereby enhancing product quality and
maintaining soil fertility sustainably (Akgiin, 2011;
Anonymous, 2013El-Sayed, 2006). Numerous studies
have demonstrated the positive effects of organic fertilizers
on plant growth (Bitew and Alemayehu, 2017,
Chatzistathis et al., 2025), stress tolerance (Geng et al.,
2025; Rahim et al., 2025), yield (Nkolisa et al., 2025; Yu
et al., 2025) and quality parameters (Qi et al., 2025) in crop
production.
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Microbial fertilizers or biofertilizers contain bacterial
and fungal microorganisms that directly or indirectly
stimulate plant growth. These microorganisms support plant
development through mechanisms such as atmospheric
nitrogen  fixation, phosphate  solubilization, and
phytohormone production (Arcak and Giiven, 2004; Glick,
2012). Particularly, Plant Growth-Promoting Rhizobacteria
(PGPR) also exhibit biological control effects against soil-
borne pathogens, thereby protecting both yield and soil
health (Benaissa; Mena & Olalde, 2007).

Recent studies have revealed that microbial fertilizers
positively affect biomass increase, fruit quality, nutrient
uptake, and stress tolerance in various vegetable and fruit
crops (Unlii & Padem, 2013; Gholami et al., 2009; Pirlak
& Kose, 2009, Sabir et al., 2021). The terms biostimulant
and biofertilizer are often used interchangeably,
particularly in the context of microbial agents such as
Bacillus spp. and Azospirillum spp. However, these two
terms refer to distinct functional categories. Biofertilizers
are defined as living microorganisms that primarily
enhance the availability or fixation of nutrients (e.g.,
nitrogen fixation, phosphate solubilization), whereas
biostimulants encompass a broader group of substances
and microorganisms that stimulate plant growth through
non-nutritional mechanisms, such as enhancing plant
metabolism or improving stress tolerance (Chiaiese et al.,
2018; Renuka et al., 2018). Moreover, in the context of
microalgae, they are increasingly recognized as potential
dual-function agents, acting both as biofertilizers—
through organic matter and nutrient contributions—and as
biostimulants—owing to bioactive compounds such as
proteins, pigments, vitamins, and phytohormones
(Rouphael & Colla, 2020; Kapoore et al., 2021).
Additionally, microalgae, as novel biofertilizer sources,
have attracted attention due to their high content of
proteins, vitamins, and pigments, and their potential effects
on plant growth are being investigated (Chiaiese et al.,
2018).

Adryaman, with its favorable climatic conditions and
unpolluted soils, is suitable for organic and microbial
agricultural practices. In recent years, regional agricultural
statistics indicate a decline in tobacco cultivation,
coinciding with a diversification toward alternative and
sustainable production systems (TUIK, 2023; Adiyaman
Provincial Directorate of Agriculture and Forestry, 2023).
This trend may contribute to an increased interest in the use
of these fertilizers.

The aim of this study is to determine the effects of
different organic and microbial fertilizer applications on
plant growth and yield of melon (Cucumis melo L.).
Evaluations conducted in this study aim to reveal the
applicability of alternative fertilization methods for
sustainable melon cultivation.

Materials and Methods

This study was conducted in 2011 and 2013 under open
field conditions at the experimental field of Adiyaman
University Agricultural and Field Management Research
Centre, located in Hasancik, Adiyaman, Tirkiye (37° 46'
39.11" N, 38° 25'39.69" E). The soil at the experimental site
had a loamy texture, and no pesticides were applied during the
trial period. Two different melon cultivars were used as plant

material: ‘Galia C8 (Cucumis melo var. cantalupensis)
representing summer melon, and ‘Kirkaga¢ 637 (Cucumis
melo var. inodorus) representing winter melon.

Experimental Design and Plant Cultivation

Seedlings were transplanted into the field on May 5 in
both 2011 and 2013. The experimental layout followed a
randomized complete block design (RCBD) with four
replications. Each replicate consisted of 10 melon plants
planted in rows with a spacing of 1.8 m between rows and
0.5 m within rows. In addition to the field plots, four
seedlings from each subplot were simultaneously planted
into 8-liter pots filled with field soil to evaluate plant
biomass. Accordingly, a total of 14 plants per treatment (10
in field + 4 in pots) were assessed. With 23 treatments, 4
replications, and 2 cultivars, a total of 2576 plants were
evaluated over the two experimental years. While the field
experiment was irrigated using a drip irrigation system, the
potted plants were watered manually.

Biostimulants and Application Methods

Biostimulant treatments were applied following either
manufacturer instructions or research-based protocols.
Isolates of Bacillus subtilis (OSU 142), Bacillus
megaterium (M3), and Azospirillum spp. (SP 245) were
cultured in solid media and transferred to liquid media to
reach a concentration of 10° cells/mL. Seedling roots were
immersed in these preparations for 20 minutes before
transplanting into field and pot conditions.

Bioplin (commercial product containing Azotobacter
vinelandii x A. chroococcum) and Phosfert (containing A.
vinelandii % A. chroococcum % B. polymyxa) were also
applied once by immersing the roots in a 100 mL/7 L
solution for 20 minutes before transplanting. EM1
(containing Saccharomyces cerevisiae, lactic acid, and
local bacteria) was diluted to a 1/1000 ratio, mixed with 45
L of water, and applied biweekly at 200 cc per plant to the
soil surface.

Bio-one (comprising A. vinelandii x Clostridium
pasteurianum) was prepared by mixing 21.6 cc of the
product with 1.3 L of water and combined with a sugar
solution (154 g sugar in 7.2 L of water). The final mixture
was applied once at 21.6 cc per plant. Endoroots Soluble, a
cocktail of arbuscular mycorrhizal fungi (Glomus spp.),
was applied once at 2.25 g per 9 m? of planting area. Sim-
Derma (commercial Trichoderma harzianum KUEN1585)
was prepared by dissolving 5 g of the product in 5 L of
water. Seedling roots were soaked in this mixture for 30
minutes before planting. Additionally, Spirulina algae was
applied by preparing a solution of 45 g/L and delivering
200 cc directly to the root zone of each plant.

Organic and Conventional Fertilizer Applications

Among organic fertilizers, Camli Bioactive Organic
Fertilizer was applied as a solid form at 1,600 g per 9 m? in
field plots and 160 g per pot. Biofarm Liquid Organic
Fertilizer and K-Humat were prepared at a concentration of
100 ¢/100 L and applied foliar three times per week
throughout the experiment in both field and pot-grown
plants. For conventional fertilization, DAP (di-ammonium
phosphate) was applied at 160 g/9 m? and urea at 40 g/9 m?
directly to the soil. No biostimulants or fertilizers were
applied in the control plots.
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Plant Protection Practices

Plant protection measures were implemented as needed
during both years of the study. In 2011, pest management
involved the application of 1 L Neemazal. Weeds were
removed manually from the plots, and infected plants or
fruits were discarded. Cultural practices such as hilling,
hoeing, and fruit covering were performed in a timely and
careful manner. Damage from melon fruit fly
(Myopardalis pardalina) was observed particularly in the
'Kirkagac 637' and 'Galia C8' cultivars.

In 2013, two foliar applications of elemental sulfur
were made. To control melon fruit fly, two yellow sticky
traps were placed per plot, and Neemix was applied in three
doses at 10-day intervals. Weeds were again manually
removed, and hoeing was conducted twice by hand and
once by tractor.

Biomass Measurements and Observations

For all treatments, four plants grown in pots were sampled
on the 30" and 60" days after planting to evaluate
morphological and physiological characteristics. The main
stem diameter of each plant was measured just below the first
branching point using a caliper, and the average diameter was
calculated. The length of the main stem was measured from
the collar region to the apex using a tape measure. The humber
of nodes on the main stem was counted, starting from the
cotyledons. Root length was determined by measuring the
cleaned roots with a tape after carefully removing the plants
from the soil and washing them with tap water. Following this,
the fresh weight of the roots was measured using a precision
scale immediately after washing, while dry weight was
obtained after placing the roots in paper bags and drying them
at 65°C in an oven until a constant weight was reached. The
stems, after being separated from the leaves and roots, were
washed, surface-dried, and weighed for their fresh weights,
followed by oven-drying at 65°C for dry weight
measurements. Similarly, the fresh weights of the leaves were
recorded after washing and drying the surface water, and then
the dry weights were determined by drying them at 65°C. The
total dry weight of each plant was calculated as the sum of the
dry weights of the roots, stems, and leaves, and the averages
were used for further analysis. All values obtained at each
harvest date were summed to determine the total biomass
yield.

Yield
Total yield was determined by summing the yields from
each harvest period.

Statistical Analyzes

Statistical analyses were performed in the JMP 5.1
program and the LSD test was used to compare the means
and group them. Applications in the same group are
indicated with the same letter. The D value is calculated by
multiplying the t-value by the square root of the result
obtained from dividing twice the mean square error (MSE)
by the number of observations (n). This formula is typically
used in Least Significant Difference (LSD) tests for
comparing treatment means. The formula used to calculate
the D value is shown below.

2 X MSE
D=tx ’—
n

Results and Discussion

The effects of various biostimulant and fertilization
treatments on the vegetative growth and yield of two melon
cultivars, Galia C8 and Kirkagac 637, were evaluated at 30
and 60 days after transplanting, with results summarized in
Tables 1 through 4, and yield data over two years in Table
5.

As shown in Table 1, stem diameter significantly
increased from 30 to 60 days in both cultivars, following
typical vegetative growth patterns. Spirulina combined
with organic fertilizer (Spirulina + OF) consistently
resulted in the largest stem diameters at both measurement
points (mean 8.11 mm at 30 days; 8.90 mm at 60 days),
significantly outperforming other treatments. DAP + Urea
also yielded the greatest diameter for Galia C8 at 60 days
(11.52 mm). These results suggest that Spirulina-based
biostimulants, rich in nutrients and growth-promoting
substances, enhance stem thickening synergistically with
organic fertilizer by improving nutrient availability and
stimulating physiological growth processes (Calvo et al.,
2014; Hayat et al., 2010). These results suggest that
Spirulina-based biostimulants, rich in nutrients and
growth-promoting substances, may enhance stem
thickening synergistically with organic fertilizer by
improving nutrient  availability and  stimulating
physiological growth processes. Similar effects have also
been reported in previous studies (Calvo et al., 2014; Hayat
et al., 2010). Galia C8 generally exhibited larger stem
diameters than Kirkaga¢ 637, indicating genetic
differences influencing stem development. Stem length
data (Table 1a, b) reflected similar trends, with Spirulina +
OF and DAP + Urea treatments producing the longest
stems early on, and M3 + OF promoting the longest stem
length in Kirkagag 637 by 60 days, highlighting cultivar-
specific growth dynamics and treatment interactions.

Node counts, indicative of branching potential,
increased significantly over time (Table 1). Fertilization
influenced early development, while cultivar effects were
more pronounced later (p < 0.05). At 30 days, treatments
such as Sim-derma + OF, SP 245 + OF, and OSU 142 +
OF led to higher node numbers, while at 60 days, the
organic fertilizer (OF) treatment alone produced the
highest node count, especially in Kirkagag 637. Kirkagag
637 also generally exhibited more nodes than Galia C8.
Statistical analysis confirmed significant treatment effects
at 30 days and significant cultivar effects at 60 days,
implying that fertilization mostly affects early node
formation, whereas genetic factors dominate later
development.

Significant cultivar-treatment interactions (p < 0.05)
were observed early. Root length and fresh weight (Table
2a, b) were positively influenced by certain biostimulant
and organic fertilizer combinations. Phosphert + OF and
Endoroots + OF treatments produced the longest roots (>34
cm at 30 days; ~47 cm at 60 days) and higher root biomass.
The early sensitivity of root growth to treatment-cultivar
interactions was statistically significant at 30 days. These
findings align with Mena-Violente and Olalde (2007), who
demonstrated that Bacillus subtilis inoculation enhanced
tomato root length and biomass, underscoring the role of
biostimulants in promoting root system development
essential for water and nutrient uptake.
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Table 1a. Main Stem Diameter (mm), Main Stem Length (cm) and Number of Nodes of Galia C8 and Kirkaga¢ 637
Cultivars Measured on the 30" and 60" Days After Transplanting in Pot-Grown Plants

Stem diameter h h
(mm) 30 Mean 60 Mean
Applications G K G K
1 6.58 D-J 5.37 Q-U 5.97 e-h 7.81 E-K 7.61 F-K 7.71d-g
2 6.38 F-L 5.46 P-T 5.92 e-j 7.50 H-K 7.76 E-K 7.63 efg
3 6.12 H-P 543 P-T 5.77 f-k 9.70 BCD 6.43 K 8.06 c-g
4 5.78 K-R 5.06 STU 5.42 jk 7.65 F-K 8.29 C-J 7.80 c-g
5 6.36 F-M 4,96 T-U 5.65 k 8.10 D-K 8.33C-J 8.22 b-g
6 5.931-R 470U 5.31 g-k 7.47 1IK 7.34 1JK 7.40 fg
7 5.50 O-T 5.40 Q-U 5.44 ijk 7.56 G-K 6.69 JK 7139
8 6.67 C-H 5.62 N-T 6.14 c-g 8.39 C-J 8.14 D-K 8.27 b-g
9 6.19 G-O 529 R-U 5.74 f-k 7.84 E-K 7.56 G-K 7.70d-g
10 8.54 A 6.30 F-N 7.42b 10.0 ABC 8.76 B-1 9.38 ab
11 6.60 C-1 5.61 N-T 6.11 c-g 9.09 B-i 8.14 D-K 8.17 a-f
12 6.85 C-G 5.78 K-R 6.32 cde 8.34 C-J 8.32 C-J 8.33 b-g
13 7.29BC 5.48 P-T 6.38 cde 8.12 D-K 8.90 B-1 8.51 a-f
14 7.71B 549 O-T 6.60 cd 10.21 AB 7.411IK 8.81 a-e
15 6.54 E-J 5.80 K-R 6.17 c-f 8.08 D-K 8.29 C-J 8.19 b-g
16 7.01 B-F 5.68 L-S 6.34 cde 8.96 B-1 7.92 E-K 8.44 a-f
17 7.19B-E 6.02 H-Q 6.61c 8.87 B-1 9.47 B-E 9.17 abc
18 6.34 F-M 5,53 0-T 5.93 e-i 9.28 B-G 8.22 D-J 8.75 a-e
19 5.88 J-R 6.44 F-K 6.16 c-g 7.73 E-K 8.92 B-1 8.33 b-g
20 7.18 B-E 5.65 M-T 6.41 cde 9.36 B-F 8.05 D-K 8.70 a-e
21 8.96 A 7.27 BCD 8.11a 9.26 B-H 8.55 B-1 8.90 a-d
22 5.33Q-U 6.87 C-G 6.10d-g 1152 A 7.76 E-K 9.64 a
23 5.75 K-S 5.40 Q-U 5.57 h-k 8.65 B-1 8.08 D-K 8.36 b-g
Mean 6.63 a 5.67hb 8.67 a 8.04 b
30th [D % 1 (Application)=0.50 D % 1 (Cultivar)= 0.15 D % 1 (Application x Cultivar)= 0.71]
60th [D % 1 (Application)=1.25 D % 1 (Cultivar)= 0.37 D % 1 (Application x Cultivar)= 1.77]
Main Stem length 30t Mean 60t
(cm) Mean
Applications G K G K
1 15.6 E-L 154 F-L 15.5 e 52.8 F-M 98.1 BC 75.4 a-c
2 12.7 MN 155 F-L 14.1 jk 48.2 F-M 79.5C-G 63.8 a-e
3 16.7 C-I 202 A 18.4 ab 54.5 E-M 89.3 BCD 71.9 a-d
4 154 F-L 159 D-L 15.6 C+j 33.1LM 42.61-M 37.8f
5 13.8 K-M 14.71-M 14.2 i-k 34.1 LM 66.3 C-L 50.2 def
6 14.3J-M 14.71-M 14.5 h-k 41.51-M 54.1 F-M 47.7 ef
7 11.8N 15.1 G-L 13.5k 50.0 F-M 47.8 G-M 49.2 def
8 16.1 D-K 14.1 K-N 15.1 g+ 45.0 H-M 74.4 C-1 59.7 b-f
9 16.8 C-i 13.7 LMN 15.2 g-j 39.1J-M 76.4 C-H 57.8 b-f
10 18.0 A-D 16.5 C-J 17.2 be 48.3 F-M 72.0C-J 60.1 b-f
11 15.0 H-L 17.9 A-E 16.4 c-g 34.2 LM 63.9 D-L 49.1 def
12 15.6 E-L 17.4 B-G 16.5c-g 43.3 H-M 87.6 B-E 65.4 a-e
13 14.6 1-M 14.8 H-M 14.7 h-k 34.0 LM 1336 A 83.8a
14 179 A-E 15.9 D-L 16.9 b-f 57.0 D-M 49.9 F-M 53.5¢c-f
15 16.5C-J 17.4 B-G 17.0 b-e 63.6 D-L 62.3 D-M 63.0 a-e
16 14.9 H-M 16.8 C-I 15.8 c-i 54.4 F-M 299 M 42.1 ef
17 17.0 C-H 15.0 H-L 16.0 c-h 38.1 KLM 117.3 AB 77.8 ab
18 14.1 KLM 16.5 D-J 15.3 f+j 57.3 D-M 44.3 H-M 50.8 def
19 17.4B-G 154 F-L 16.4 c-g 49.3 F-M 72.8 C-1 61.0 a-f
20 15.9 D-L 17.5B-F 16.7 c-g 67.6 C-K 76.4 C-H 72.0 a-d
21 19.6 AB 19.4 AB 195a 81.0 C-F 42.11-M 62.0 a-e
22 18.8 ABC 155 F-L 17.1 bed 81.2 C-F 43.01-M 62.1 a-
23 154 F-L 15.8 D-L 15.6 d-j 74.4 C- 46.9 G-M 60.6 a-f
Mean 15.8 16.1 51.4 68.3

30" [D % 1 (Application)= 1.6 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 2.3]
60" [D % 1 (Application)= 0.7 D % 1 (Cultivar)= 6.93 D % 1 (Application x Cultivar)= 1.05]
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Table 1b. Main Stem Diameter (mm), Main Stem Length (cm) and Number of Nodes of Galia C8 and Kirkaga¢ 637
Cultivars Measured on the 30" and 60" Days After Transplanting in Pot-Grown Plants

Number of nodes 30 M 6ot M

Applications G K ean G K ean
1 2.3G-M 2.01-N 2.1e-k 14.30 27.10 20.70
2 2.1 H-M 2.01-N 2.1 f-k 13.00 20.60 16.80
3 2.3G-M 1.6 LMN 1.9 h-k 22.10 22.00 22.10
4 1.0M 1.9J-N 14k 16.50 18.90 17.70
5 1.8 K-N 1.9J-N 1.8 ijk 17.30 13.60 15.40
6 1.6 LMN 4.0 AB 2.8 b-f 12.30 21.40 16.80
7 2.3G-M 25E-L 2.4 d-j 19.30 10.90 15.10
8 2.1 H-M 3.0B-i 2.6 d-i 20.80 20.30 20.60
9 1.4 MN 2.8 D-K 2.1f-k 14.60 22.10 18.40
10 35A-E 3.3AG 3.4 abc 18.30 19.90 19.10
11 2.6 D-L 2.9C-J 2.8c-g 21.10 34.50 27.80
12 3.4 A-F 3.7A-D 3.5ab 20.50 21.30 20.90
13 2.6 D-L 2.6 D-L 2.6 d-h 17.90 27.10 22.50
14 3.9ABC 2.3G-M 3.1a-d 16.70 21.30 19.00
15 2.3G-M 1.8 K-N 2.0g-k 13.60 17.10 15.40
16 1.6 LMN 2.3G-M 1.9 h-k 19.80 19.10 19.40
17 3.0B-1 3.9 ABC 3.4 abc 12.60 24.30 18.40
18 1.8 K-N 1.6 LMN 1.7 jk 16.10 18.80 17.40
19 2.6 D-L 35A-E 3.1ad 17.60 23.10 20.40
20 41A 3.3AG 3.7a 22.10 22.90 22.50
21 35A-E 3.4 A-F 3.4 abc 16.00 22.80 19.40
22 2.6 D-L 3.1A-H 2.9 b-e 23.20 17.10 20.20
23 2.4 F-M 2.8 D-K 2.6 d-i 19.90 21.00 20.50
Mean 25b 2.7a 176b 21.2a

30" [D % 1 (Application)=0.76 D % 5 (cultivar)= 0.2 D % 1 (Applcation x Cultivar)= 1.1]
60" [D % 1 (Application)= NS D % 5 (cultivar)=2.14 D % 1 (Applcation x Cultivar)=NS]

1:0SU 142 2:M3 3:SP 245 4:Bioplin 5:Phosphert 6: EM1 7:Bio-one 8:Endoroots 9:Sim-derma 10:Spirulina 11:0rganic Fertilizer 12:0SU 142+OF
13:M3+0OF 14:SP 245+0F 15:Bioplin+OF 16:Phosphert+OF 17:EM1+OF 18:Bio-one+OF 19:Endoroots+OF 20:Sim-derma+OF 21:Spirulina+OF
22:DAP+Urea 23:Control G:Galia C8 K: Kirkagag 637 “They were applied separately and in combination with the organic fertilizer formulation.”

Table 2a. Root length (cm), Total Fresh Weight (g) and Total Dry Weight (g) of Galia C8 and Kirkagag 637 Cultivars

Measured on the 30" and 60" Days After Transplanting in Pot-Grown Plants

Root Length (cm)

30th

60th

Applications G K Mean G K Mean
1 33.0A-G 28.4 F-L 30.7 a-f 36.50 44.00 40.2 abc
2 32.9B-G 32.8 B-G 32.8 ab 30.60 34.60 32.6 cg
3 30.7 C-I 34.9 ABC 32.8ab 46.00 48.70 47.3 a
4 32.9B-G 30.2 C-i 31.5abc 34.10 31.30 32.7¢cg
5 31.8C-H 29.6 D-J 30.7 a-f 35.20 39.60 37.4 b-f
6 334 A-F 30.0C-J 31.7 abc 29.00 35.90 32.5d-g
7 34.8 A-D 29.7 C-J 32.0 abc 33.50 34.20 33.9b-g
8 29.6 D-J 30.1C-J 29.8 b-f 29.30 33.30 31.3 efg
9 29.7 D-K 29.6 D-J 29.6 b-f 29.50 38.80 34.2b-g
10 27.2 H-M 29.6 D-K 28.4 c-g 31.40 28.40 29.8 fg
11 32.7B-G 30.6 C-I 31.7 abc 29.40 40.80 35.1b-g
12 33.7 A-E 21.8N 27.8 d-g 27.00 31.10 29.1g
13 28.1 G-L 26.21-N 27.2 fgh 33.90 34.70 34.3b-g
14 26.51-N 33.4 A-F 29.9 b-f 29.40 32.30 30.8 fg
15 24.9 J-N 26.41-N 25.7 gh 34.50 45.40 39.9 a-d
16 382 A 30.6 C-1 34.4a 41.10 37.10 39.1 bed
17 32.3C-H 29.5 D-K 30.9 a-e 25.40 39.30 32.3d-g
18 339 A-E 2591-N 29.9 b-f 32.50 39.00 35.8 b-g
19 37.8 AB 30.2 C-i 340a 28.80 31.30 30.0 fg
20 30.8 C-I 31.9C-H 31.3a-d 39.70 37.90 38.8 b-e
21 30.4 C-I 28.7 E-K 29.5 b-f 28.00 32.20 30.1fg
22 325C-G 22.2 MN 27.4 e-h 29.40 33.00 31.2 efg
23 23.3 LMN 24.4 K-N 23.8h 48.60 32.50 40.6 ab
Mean 31.3a 289b 33.2b 36.3 a

30" [D % 1 (Application)= 3.7 D % 1 (Cultivar)= 1.1D % 1 (Application x Cultivar)=5.2]
60" [D % 1 (Application)= 7.7 D % 1 (Cultivar)= 2.3 D % 1 (Application x Cultivar)= NS]
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Table 2b. Root length (cm), Total Fresh Weight (g) and Total Dry Weight (g) of Galia C8 and Kirkagag¢ 637 Cultivars
Measured on the 30" and 60™ Days After Transplanting in Pot-Grown Plants

Total Fresh Weight(g) 30t 60™"
Applications G K Mean G K Mean
1 26.3H-M 17.3 M-S 21.8 def 51.2 HIJ 176.8 B-F 114.0bcd
2 22.11-P 19.1 K-R 20.6 def 3421 183.3 B-E 108.8 bcd
3 17.8 P-T 14.20PQ 16.0 f 82.5E-J 151.8 B-I 117.2bcd
4 9.85 ST 2521-0 175 ef 32.20J 100.7 C-J 66.5 cd
5 19.3K-R 18.3L-S 18.8 def 78.3 E-J 216.75B 147.5 abc
6 10.8 RST 597 T 8.36 ¢ 36417 111.6B-J 74.0 cd
7 25.51-N 21.51-P 23.5 cde 62.7 F-J 51.4H1J 57.0d
8 11.9Q-T 274 G-L 19.7def 55.4 HIJ 207.1 BC 131.2 bed
9 24.81-0 16.3 O-S 20.5 def 27411 128.5B-J 78.0 bed
10 49.9AB 44.1 BCD 47.0a 87.3D-J 111.3B-J 99.3 bed
11 16.3 N-S 28.1 F-K 22.36 c-f 33.7J 157.7 B-I 95.7 bed
12 23.81-0 46.5 AB 35.16 b 50.1HiJ 164.3B-H 107.2 bed
13 23.11-P 20.6 J-Q 21.80 def 75.0 E-J 357.7 A 216.3a
14 30.4 E-1 20.0J-Q 25.2 cd 171.6 B-G 93.9C-J 132.7 bed
15 18.7 L-S 29.1E-J 23.9cde 76.1 E-J 137.7 B-J 106.9 bcd
16 2221-P 18.6 L-S 20.4 def 76.5E-J 46.0217 61.3d
17 27.1G-L 30.3E-1 28.7¢c 453 1] 386.67 A 216.0a
18 17.4 M-S 23.81-0 20.6 def 121.7 B-J 46.191J 84.0 bed
19 279 F-K 45.3BC 36.6b 117.9B-J 199.2 BCD 158.6 ab
20 554 A 41.8 BCD 48.7a 199.4 BCD 43.731J 121.6 bed
21 36.6 C-F 37.3CDE 36.9b 132.4 B-J 95.8 C-J 114.1 bed
22 35.2 D-H 35.4 D-G 35.3b 201.BCD 61.9 G-J 131.5 bed
23 20.3J-Q 24.381-0 22.3 c-f 176.1 B-G 29.49) 102.8 bcd
Mean 24.54 24.89 88.03 141.72
30th [D % 1 (Application)=6.47 D % 1 (Cultivar)=NS D % 1 (Application x Cultivar)=9.14]
60th [D % 1 (Application)=81.12 D % 1 (Cultivar)= 16.92 D % 1 (Application x Cultivar)= 115.11]
Total Dry Weight(g) 3ot 6ot
Applications G K Mean G K Mean
1 4.521-N 3.58 LMN 4.05 hij 15.0 KL 66.6 B-1 40.8 c-g
2 4.481-N 3.32 MN 3.90] 49.5D-L 68.7 B-H 59.1 a-d
3 6.20 D-1 4.88 H-N 5.54 e-h 18.26 KL 37.3E-L 27.8d-g
4 3.85 K-N 4.231-N 4.04 ij 16.89 KL 20.1JKL 18.5¢
5 3.35 MN 423 1-N 3.90 24.7 H-L 56.9 B-K 40.8 c-g
6 3.28 MN 287N 3.80j 11.73L 48.4 D-L 30.1d-g
7 3.21 MN 4.98 H-M 4.10 hij 24.3 K-L 26.8 G-L 25.6 efg
8 3.95J-N 4.441-N 4.20 g-j 73.2 B-F 96.9AC 85.0a
9 3.13 MN 5.08 G-M 4.11 g-j 8.34L 459 D-L 27.1d-g
10 8.96 AB 5.78 F-K 7.37 bed 441 D-L 26.2 G-L 35.1¢c-g
11 6.75 C-H 7.27 B-F 7.01 b-e 43.6 D-L 46.6 D-L 45.1 b-g
12 577 F-K 5.98 E-J 5.88 ef 25.2 H-L 66.5 B-1 45.8 b-g
13 577 F-K 6.23 D-1 6.00 def 28.1 F-L 101.8 AB 35.0 abc
14 7.90 B-E 5.00 H-M 6.45 c-f 51.6C-L 405 E-L 46.0 b-g
15 6.21 D-I 5.84 E-K 6.03 def 43.0 D-L 71.5B-G 57.2 a-f
16 4.94 H-N 5.96 E-J 5.45 f-i 318 F-L 17.8 KL 24.8 fg
17 7.19 B-G 8.42 ABC 7.80 abc 33.3F-L 122.3A 77.8 ab
18 3.82 K-N 8.14 A-D 5.98 def 64.6 B-J 32.2 F-L 48.4 b-g
19 8.18 A-D 6.87 B-H 7.52 be 50.2 D-L 65.1 B-J 57.7 a-e
20 8.84 ABC 7.55 B-F 8.19ab 1256 A 22.121-L 73.8ab
21 8.40 ABC 10.13 A 9.27a 448 D-L 279 F-L 36.4 c-g
22 5.61 F-L 5.58 F-L 5.59 efg 80.1 A-E 27.8 F-L 54.0 a-f
23 3.40 MN 3.05 MN 3.22j 87.2 A-D 14.3 KL 50.7 b-g
Mean 5.55 5.63 68.97 79.76

30th [D % 1 (Application)=1.49 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 2.11]
60th [ D % 1 (Application)= 32.74 D % 1 (Cultivar)=10.92 D % 1 (Application x Cultivar)= 46.31]

1:0SU 142 2:M3 3:SP 245 4:Bioplin 5:Phosphert 6: EM1 7:Bio-one 8:Endoroots 9:Sim-derma 10:Spirulina 11:0rganic Fertilizer 12:0SU 142+OF
13:M3+OF 14:SP 245+0OF 15:Bioplin+OF 16:Phosphert+OF 17:EM1+OF 18:Bio-one+OF 19:Endoroots+OF 20:Sim-derma+OF 21:Spirulina+OF
22:DAP+Urea 23:Control G:Galia C8 K: Kirkagag¢ 637; “They were applied separately and in combination with the organic fertilizer formulation.”
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Fernando et al. (2018) demonstrated that Trichoderma
saturnisporum isolates significantly enhance melon
seedling vigor, root development, and overall crop
productivity without compromising fruit quality. Their
findings align with our results, highlighting the potential of
specific microbial biostimulants to improve both early
growth stages and yield parameters in melon cultivation.
This reinforces the role of Trichoderma species as effective
biostimulants that can be integrated into sustainable
horticultural practices to boost productivity while
maintaining crop quality.

Fresh weights of roots and stems (Table 3a,b) followed
similar patterns, with Spirulina + OF, Sim-derma + OF, and
EM1 + OF treatments markedly increasing biomass relative
to controls. Enhanced biomass reflects improved nutrient
uptake and hormonal stimulation, consistent with findings
from Ghosh and Mohiuddin (2000) and Arikan et al. (2013).

Yield data summarized in Table 4a,b showed no
statistically significant differences among treatments or
cultivars, but the second year exhibited a significantly
higher average yield (3.202 tonnes/da) compared to the
first year (1.441 tonnes/da), emphasizing environmental
impacts. No statistically significant differences were
detected among treatments or cultivars (p > 0.05).
Spirulina + OF, EM1, and BIOPLIN treatments achieved
the highest yields (above 2.500 tonnes/da), while control
plots had the lowest (1.704 tonnes/da), highlighting the
productivity benefits of combined biostimulant and
organic fertilizer applications. Galia C8 tended to

outperform Kirkagac 637 in yield, though both cultivars
showed similar trends. These outcomes corroborate
previous studies reporting yield increases with
biostimulants and microbial inoculants (Pirlak & Kose,
2009; Vazquez-Hernandez et al., 2011, Bayu et al. 2025).
The study by De Queirogo et al. (2020) demonstrated that
the dose and timing of biostimulant application
significantly affect melon yield and quality parameters.
Specifically, biostimulant doses between 0.9 and 1.5 L/ha
increased fruit number, fruit weight, and total production,
while applications 15 days before harvest positively
influenced soluble solids content. These findings align
with our results, highlighting the critical role of optimizing
biostimulant dosage and timing for improving yield and
quality.

Across all parameters measured stem diameter and
length (Table 1), node number (Table 1), root length and
fresh weight (Table 3), stem fresh weight (Table 3), and
yield (Table 5)—the integration of Spirulina, microbial
inoculants, and organic fertilizers consistently enhanced
vegetative growth and biomass accumulation in both
melon cultivars compared to controls. Genetic differences
between Galia C8 and Kirkaga¢ 637 influenced growth
dynamics and response to treatments, underlining the
importance of cultivar-specific nutrient management
strategies to optimize melon production. These findings
support and extend prior literature on the synergistic
benefits of combining organic fertilization  with
biostimulants for sustainable crop improvement.

Table 3a. Root Fresh Weight (g), Stem Fresh Weight (g) and Leaf Fresh Weight (g) of Galia C8 and Kirkagag 637
Cultivars Measured on the 30" and 60" Days After Transplanting in Pot-Grown Plants

Root Fresh Weight (g) 30t 60"

Applications G K Mean G K Mean
1 9.13F-0 5.18 J-P 7.16 fgh 10.7 D-M 841G-O 9.55d-h
2 7.16 F-P 7.04 F-P 7.10 f-i 6.05 L-P 13.8 A-H 9.94cg
3 5.91 H-P 4.63 K-P 5.27 hi 11.9D-L 9.04G-O 10.35c-g
4 2.79 M-P 13.1C-H 7.93 e-h 2.35P 153A-E 8.82e-h
5 5.271-P 8.98 F-O 7.14 fgh 6.45 J-P 18.7 AB 12,57 a-f
6 2.13 NOP 1.28P 1.70i 594 L-P 497 M-P  5.45hi
7 14.1 CF 10.1 E-M 12.1d-g 4.39 NOP 151 A-F 9.76d-g
8 2.08 OP 11.5D-K 6.80 ghi 6.5J-P 7.571-P 7.0 ghi
9 8.59 F-P 7.17 F-P 7.88 e-h 2.38P 6.43K-P 44
10 18.6 CD 18.7 CD 18.69 bc 9.45 E-N 4,61 NOP  7.02 ghi
11 5.331-P 9.73E-N 7.53 fgh 3.100P 18.5 AB 10.8 b-g
12 5.95 G-P 19.9 BC 12.94 de 7.80 i-P 13.3 B-i 10.54 c-g
13 6.30 G-P 6.75 F-P 6.53 hi 7.94 H-P 6.95 J-P 7.44 ghi
14 6.48 F-P 6.31 G-P 6.40 hi 11.4D-L 8.96 G-O 10.19c-g
15 5.50 H-P 12.90 C-1 9.20 e-h 10.0 E-N 18.2 ABC 14.1abc
16 4.96 K-P 6.47 F-P 5.71 hi 13.1 B-i 139A-H 135ad
17 6.20 G-P 10.2 E-M 8.21 e-h 4.80 M-P 5.88 L-P 5.34 hi
18 3.83L-P 12.3D-K 8.05e-h 13.6 B-i 125C-J 13.0a-e
19 12.8 C-J 17.2CDE 15.01 cd 4.63 NOP 434 NOP 4.48i
20 27.0B 19.0CD 22.97 ab 14.2 A-G 16.4A-D 15.25a
21 453 A 7.8F-P 26.53 a 10.1 E-N 19.64 A 14.84 ab
22 13.6 C-G 11.4 D-L 12.47 def 12.1 D-K 6.00L-P  9.03e-h
23 6.21 G-P 7.68 F-P 6.95 ghi 9.15F-N 8.10H-P  8.62f-i
Mean 9,79 10,22 8.16 b 11.15a

30" [D % 1 (Application)=5.4 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 7.4]
60" [D % 1 (Application)= 4.26 D % 1 (Cultivar)= 1.26 D % 1 (Application x Cultivar)= 6.03
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Table 3a. Root Fresh Weight (g), Stem Fresh Weight (g) and Leaf Fresh Weight (g) of Galia C8 and Kirkagag 637
Cultivars Measured on the 30" and 60" Days After Transplanting in Pot-Grown Plants

Stem Fresh Weight (g) 30t 60"

Applications G K Mean G K Mean
1 6.38 F-K 5.44 G-M 5.91 fgh 14.26 HI 59.23 C-1 36.7 b-e
2 6.15G-L 4.79 H-M 5.47 fgh 11.90 Hi 68.10 C-1 40.0b-e
3 4.181-M 4.25 H-M 4.21 ghi 22.64 E-i 57.14 C-i 39.8 b-e
4 2.61LM 4.61 H-M 3.61 hi 12.93 Hi 21.74 F-1 17.3 de
5 5.12 H-M 3.40 KLM 4.26 ghi 26.06 E-i 73.6 C-G 49.8 b-e
6 3.44 KLM 1.69 M 2.56 i 12.30 Hi 45.22 C-i 28.7 cde
7 4.121-M 4.27 H-M 4.20 ghi 10321 17.9 GHI 14.1e
8 3.52J)-M 5.84 G-L 4.68 ghi 20.5 GHI 81.2 CDE 50.9 b-e
9 6.38 F-K 11.5 ABC 8.91 bcd 11.12 Hi 58.63 C-I 34.9 b-e
10 12.76 AB 9.04 B-G 10.90 ab 27.10 E-i 51.3 C-i 39.2 b-e
11 5.00 H-M 7.73 C-i 6.36 d-g 14.06 Hi 102.5BC 58.3 bed
12 5.40 A-F 10.0 G-M 7.71 c-f 11.17 Hi 55.84 C-i 33.5¢c-e
13 6.82 E-K 5.80 G-L 6.61d-g 11.67 HI 140.0 AB 75.8 ab
14 12.42 AB 4.89 H-M 8.66 b-e 15.3 GHI 41.99 D-1 28.7 cde
15 4.35 H-M 6.64 E-K 5.49 fgh 12.31 Hi 69.7 C-H 41.0 b-e
16 5.04 H-M 4.93 H-M 4.99 ghi 14.24 Hi 13.60 H-i 139e
17 7.64 D-1 7.97C-H 7.80 c-f 19.7 GHI 187.6 A 103.7 a
18 5.03 H-M 3.60J-M 4.32 ghi 11.77 Hi 14.0 H-i 129e
19 7.02 E-K 10.3A-E 8.64 b-e 11.24 Hi 62.9 C-i 37.0b-e
20 11.3A-D 9.08 B-G 10.2 abc 79.7 C-F 13.2 H-I 46.4 b-e
21 133 A 11.2 A-D 12.26 a 55.80 C-1 30.8 D-i 43.3 b-e
22 7.25E-J 9.93 A-F 8.59 b-e 92.2 BCD 28.4 E-i 60.3 bc
23 5.35 G-M 6.68 E-K 6.01 e-h 64.38 C-1 10.7 1 37.5Db-e
Mean 6.54 6.68 25.33b 56.76 a

30" [D % 1 (Application)=2.62 D % 1 (Cultivar)=NS D % 1 (Application x Cultivar)= 3.61]
60" [D % 1 (Application)= 41.44 D % 1 (Cultivar)= 12.22 D % 1 (Application x Cultivar)= 58.61]

Leaf Fresh Weight (g) 30t 60"
Applications G K Mean G K Mean

1 10.8 F-L 6.66 L-Q 8.71fg 9.66 HiJ 97.6 B-F 58.6 bc
2 8.81J-0 7.29 L-P 8.05 fg 16.3 HiJ 101.4 B-E 58.8 bc
3 7.69 K-P 5.27 OPQ 6.48 fgh 43.7F-J 85.7 B-G 64.7 bc
4 4.46 PQ 7.53 K-P 5.99 gh 16.9 HiJ 38.6 G-J 27.7 cde
5 8.931-0 6.77 L-Q 7.85fg 45.7 F-J 1186 B 82.14 ab
6 5.40 N-Q 2.97Q 4.19h 18.1 HiJ 60.8 C-J 39.4 cde
7 7.40 K-P 7.15L-Q 7.28 fg 12.051J 18.3 HiJ 152
8 6.33 M-Q 10.0 H-M 8.17 fg 11.601J 1171 B 64.3 bc
9 9.86 H-M 4.89 OPQ 7.38 fg 13.9 HIJ 63.7 B-J 38.78 cde
10 18.45 A 16.5A-D 175 ab 27.6 HiJ 55.31 C-J 41.45 cde
11 6.00 M-Q 10.8 F-L 8.39 fg 16.6 HiJ 46.9 E-J 31.7 cde
12 11.6 E-K 16.6 ABC 12.1cd 20.7 HiJ 95.2 B-F 57.7 bed
13 9.97 H-M 7.97 J-P 8.97 efg 15.8 HiJ 210.6 A 113.2a
14 15.0 A-F 8.82J-0 11.9de 23.1 HiJ 42.9F-J 33.0 cde
15 8.10 J-P 9.56 H-N 8.83 fg 15.6 HiJ 49.8 D-J 32.73cde
16 10.6 G-L 7.19L-Q 8.91 efg 19.7 HiJ 18.5 HiJ 19.10 de
17 13.2 C-1 12.2 D-J 12.68 cd 20.8 HiJ 193.2 A 107.0a
18 8.50 J-P 7.96 J-P 8.23 fg 39.3G-J 19.7 HiJ 29.5 cde
19 8.05 J-P 17.77 AB 12.9 cd 61.4 C-J 68.2 B-H 64.8 bc
20 17.2ABC 13.8 B-H 15.5 abc 108.1 BC 14.2H1J 61.7 bc
21 17.6 AB 183 A 179a 66.5B-1 45.4 F-J 55.9bcd
22 14.4 A-G 15.1 A-E 14.8 bed 97.0B-F 36.3 G-J 66.6 bc
23 8.74 J-P 10.0 H-M 9.38 ef 102.6 BCD 10.70J 56.6bcd
Mean 10.31 10.04 36.17 b 69.94 a

30" [D % 1 (Application)= 3.03 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 4.30]
60" [ D % 1 (Application)= 39.28 D % 1 (Cultivar)= 11.58 D % 1 (Application x Cultivar)= 55.55]
1:0SU 142 2:M3 3:SP 245 4:Bioplin 5:Phosphert 6: EM1 7:Bio-one 8:Endoroots 9:Sim-derma 10:Spirulina 11:Organic Fertilizer 12:0SU 142+OF
13:M3+OF 14:SP 245+0F 15:Bioplin+OF 16:Phosphert+OF 17:EM1+OF 18:Bio-one+OF 19:Endoroots+OF 20:Sim-derma+OF 21:Spirulina+OF
22:DAP+Urea 23:Control G:Galia C8 K: Kirkagag¢ 637; “They were applied separately and in combination with the organic fertilizer formulation.”
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Table 4a. Root Dry Weight (g), Stem Dry Weight (g) and Leaf Dry Weight (g) of Galia C8 and Kirkagag¢ 637 Cultivars
Measured on the 30th and 60th Days After Transplanting in Pot-Grown Plants

Root Dry Weight (g) 30t 60"
Applications G K Mean G K Mean
1 1.35J-0 1.15K-0 1.24 ghi 3.051-L 4.60 F-K 3.82 g-k
2 0.880 1.13L-O 1.01i 15.8B 8.74 CDE 12.24 Db
3 293 E-J 2.27 G-0 2.60 c-f 4.28 F-L 2.50 KL 3.39 h-k
4 1.671-0 2.36 F-O 2.01 f-i 1.85 KL 437 F-L 3.11 h-k
5 253 F-M 255 F-M 2.54 c-f 1.83 KL 6.54 E-H 4.18 f-k
6 0.89 NO 1.05 MNO 0.97i 2.681-L 1.85 KL 2.26 jk
7 142 J-0 2.88 E-J 2.15e-h 2.621-L 8.04 CDE 5.33 e-h
8 0820 1.711-0 1.26 ghi 4.66 F-K 8.19 CDE 6.42 def
9 0.800 3.66 B-G 2.23d-g 1.07L 2.921-L 2.00 k
10 4.65 A-D 2.66 F-L 3.65 abc 4.52 F-K 2.02 KL 3.27 h-k
11 3.24 D-I 3.93 A-F 3.58 abc 1.50 KL 6.92 D-F 4.21 f-k
12 2.11 G-0 2.02 H-O 2.07 f-i 6.83 EH 8.40 CDE 7.61 cde
13 2.04 H-O 251 F-N 2.27d-g 4.46 F-K 2.11 KL 3.28 h-k
14 2.66 F-L 2.13G-0 2.39d-f 4.68 F-K 4,39 F-L 4.53 f-j
15 2.87E-J 2.88 E-J 2.87 b-f 10.2CD 8.75 CDE 9.49¢c
16 1.13L-O 3.05 E-I 2.09 f-i 8.76 CDE 7.62 C-F 8.19 cd
17 272 F-K 4,90 ABC 3.81lab 2.55 JKL 2971-L 2.76 1k
18 1.08 L-O 543 A 3.25b-e 3.53 H-L 8.83 CDE 6.18 d-g
19 4.35 A-E 3.45 C-H 3.90 ab 4.60 F-K 2.01 KL 3.30 h-k
20 5.06 AB 4.31 A-E 4.68 a 21.15A 10.43C 15.79a
21 2.67 F-L 3.94 A-F 3.30 bcd 5.94 E-1 10.85C 8.40 cd
22 2.33G-0 1.38 J-0 1.85 f-i 6.58 EH 2.20 KL 4.39 f-j
23 0.94 N-O 1.23K-0 1.08 hi 5.87 E-J 3.80 G-L 4.84 f-i
Mean 2.22b 2.72 a 5.61 5.61
30" [D % 1 (Application)= 1.12 D % 1 (Cultivar)= 0.33 D % 1 (Application x Cultivar)= 1.58]
60" [D % 1 (Application)= 2.37 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 3.36
Stem Dry Weight (g) 30t 60"
Applications G K Mean G K Mean
1 1.16 C-I 0.90 D-I 1.03 cde 3.33 Hi 16.38 B-I 9.86 c-g
2 1.00 D-1 0.67 GHI 0.84 de 15.52 B-I 18.13 B-I 16.83 a-f
3 1.12 C-i 0.89 D-i 1.01 cde 4.28 GHI 11.78 D-1 8.03 efg
4 0.63 Hi 0.63 Hi 0.63e 4.46 F-1 3.27 Hi 3.86¢
5 2.21 GHI 2.11 ABC 1.40 bcd 7.83 F-i 15.56 B-I 11.7 b-g
6 0.78 F-i 0511 0.64e 2.68 Hi 8.42 E-1 5.55 fg
7 1.28 C-i 0.68 GHI 0.98 cde 6.39 F-i 7.68 F-1 7.03 efg
8 0.93 D-I 0.82 E-I 0.88 cde 24.4 A-E 30.1 ABC 27.3a
9 0.75 F-1 0.76 F-I 0.76 de 2.441 18.16 B-1 10.3 b-g
10 1.72 B-F 0.96 D-1 1.34 b-e 13.32 D-I 15.42 B-1 14.4bg
11 1.47 C-1 1.67 B-G 1.57 bc 14.8 B-1 20.9 B-F 17.8 a-e
12 0.97 D-1 1.31C-1 1.14 b-e 7.09 F-1 14.09 C-1 10.6 c-g
13 1.16 C-i 1.34 C-I 1.25b-e 6.41 F-I 38.82 A 22.6 ab
14 1.83 A-D 0.93 D-i 1.38 bcd 8.77 E-I 10.95 D-1 9.86 c-g
15 1.04 D-1 1.34 C-I 1.19b-e 11.7 D-1 30.76 AB 21.2 abc
16 1.68 B-G 1.01 D-1 1.34 b-e 6.920 F-I 4.24 GHI 5.58 fg
17 2.59 AB 1.07 D-1 1.83b 4.08 GHI 40.87 A 22.4 ab
18 0.78 F-I 0.76 F-1 0.77 de 13.95 C-I 9.81 E-I 11.9 bg
19 153 C-H 1.05 D-1 1.29 b-e 15.53 B-I 20.0B-G 17.8 a-e
20 1.50 C-1 1.03 D-I 1.26 b-e 37.68 A 439 A 21.0 a-d
21 2.80 A 275 A 2.78a 13.15 D-I 5.49 F-1 9.32d-g
22 0.82 E- 1.82 A-E 1.32 b-e 19.3 B-H 452 F- 11.9 bg
23 2.09 ABC 0.81 F-I 1.45 bed 26.7 A-D 3.80 GHi 15.2 b-g
Mean 1.32 1.12 11.77b 15.27 a

30" [D % 1 (Application)=0.71 D % 1 (Cultivar)=NS D % 1 (Application x Cultivar)= 1.01]
60" [D % 1 (Application)= 11.74 D % 1 (Cultivar)= 3.46 D % 1 (Application x Cultivar)= 16.64]
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Table 4b. Root Dry Weight (g), Stem Dry Weight (g) and Leaf Dry Weight (g) of Galia C8 and Kirkagag¢ 637 Cultivars
Measured on the 30th and 60th Days After Transplanting in Pot-Grown Plants

Leaf Dry Weight (g) 30M [
Applications G K Mean G K Mean

1 2.01 1.53 1.77 6.81L 45.7 A-H 26.2 b-e
2 1.97 1.53 1.78 18.3G-L 419 B-J 30.0a-e
3 2.15 1.88 2.01 9.70 JKL 52.8 A-F 31.2 a-e
4 1.56 1.24 1.40 10.59 1-L 9.74 JKL 10.17 e
5 1.55 1.04 1.29 15.0 H-L 34.4 B-L 24.71 b-e
6 1.62 1.33 1.48 6.37L 23.3E-L 14.9 cde
7 1.45 1.42 1.43 15.3 H-L 11.11-L 13.20 de
8 1.87 191 1.89 44.06 B-1 58.6A-D 51.3a
9 1.58 1.43 1.50 482L 248 E-L 14.8 cde
10 2.59 2.16 2.38 28.7 C-L 9.62 JKL 19.18 b-e
11 2.05 1.67 1.86 8.45 JKL 18.8 G-L 13.6 cde
12 2.71 2.65 2.68 11.21-L 41.1 B-K 26.21 b-e
13 2.68 2.39 2.53 17.2 H-L 60.9 ABC 39.06 ab
14 2.44 1.95 2.19 38.1B-L 25.2 D-L 31.64 a-e
15 2.30 1.63 1.96 21.0F-L 32.0C-L 26.51 b-e
16 2.14 1.90 2.02 16.1 H-L 8.08 KL 12.10e
17 1.88 2.45 2.16 26.6 D-L 78.48 A 52.56 a
18 1.95 1.95 1.95 24.7 E-L 13.6 H-L 19.13 b-e
19 2.30 241 2.35 30.1C-L 32.1C-L 31l.11 a-e
20 2.31 2.19 2.25 66.72 AB 7.30L 37.0 abc
21 2.94 3.44 3.19 25.7 D-L 11.61-L 18.6 b-e
22 2.46 2.39 2.43 51.8 A-G 21.1F-L 36.4 a-d
23 1.36 6.20 3.78 54.7 A-E 6.64 30.7 a-e
Mean 2.08 2.12 24,01 29.08

30" [D % 1 (Application)= NS D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= NS]
60" [ D % 1 (Application)= 23.74 D % 1 (Cultivar)= NS D % 1 (Application x Cultivar)= 33.58]

1:0SU 142 2:M3 3:SP 245 4:Bioplin 5:Phosphert 6: EM1 7:Bio-one 8:Endoroots 9:Sim-derma 10:Spirulina 11:Organic Fertilizer 12:0SU 142+OF
13:M3+0F 14:SP 245+0F 15:Bioplin+OF 16:Phosphert+OF 17:EM1+OF 18:Bio-one+OF 19:Endoroots+OF 20:Sim-derma+OF 21:Spirulina+OF
22:DAP+Urea 23:Control G:Galia C8 K: Kirkagag 637; “They were applied separately and in combination with the organic fertilizer formulation.”

Table 5. Yield(tonnes/da) of Galia C8 and Kirkagag 637

Yield (tonnes/da) 30t 60" Mean
Applications G K G K

1 2230,00 3085,00 2712,00 2322,00
2 1461,00 2868,00 1263,00 3498,00 2318,00
3 1872,00 3104,00 1442,00 3215,00 2312,00
4 1275,00 3695,00 1057,00 3698,00 2525,00
5 2014,00 3528,00 1434,00 3173,00 2479,00
6 1382,00 4009,00 1199,00 3195,00 2562,00
7 1795,00 2996,00 1661,00 2483,00 2177,00
8 1592,00 3312,00 1433,00 3183,00 2398,00
9 1300,00 2964,00 1506,00 3194,00 2296,00
10 1050,00 3765,00 1725,00 3559,00 2317,00
11 1539,00 2856,00 0.892 3277,00 2402,00
12 1272,00 3664,00 1937,00 2944,00 2276,00
13 1540,00 2861,00 1223,00 2946,00 2197,00
14 1170,00 2976,00 1440,00 3526,00 2281,00
15 1379,00 2711,00 1451,00 3408,00 2368,00
16 1370,00 2673,00 1973,00 2971,00 2096,00
17 1512,00 3412,00 1344,00 3594,00 2541,00
18 1317,00 2932,00 1645,00 2924,00 2151,00
19 1822,00 3638,00 1430,00 3059,00 2389,00
20 1607,00 3347,00 1038,00 2676,00 2232,00
21 1373,00 4219,00 1298,00 3437,00 2572,00
22 1449,00 3526,00 1259,00 3828,00 24,84
23 1229,00 1802,00 1131,00 2841,00 1704,00
Mean 2359,00 2284,00 1.441b 3.201a

D % 5 (Application)= NS; D % 5 (Year)= 19.70D % 5 (CultivarxYear)= NS; D % 5 (App. X Cult. x Year)= NS D % 1 (Cultivar)= NS; D %
5(Application x Year)= NS; D % 5 (Application x Cultivar)= NS

1:0SU 142 2:M3 3:SP 245 4:Bioplin 5:Phosphert 6: EM1 7:Bio-one 8:Endoroots 9:Sim-derma 10:Spirulina 11:0rganic Fertilizer 12:0SU 142+0OF
13:M3+OF 14:SP 245+0OF 15:Bioplin+OF 16:Phosphert+OF 17:EM1+0OF 18:Bio-one+OF 19:Endoroots+OF 20:Sim-derma+OF 21:Spirulina+OF
22:DAP+Urea 23:Control G:Galia C8 K: Kirkagag¢ 637; “They were applied separately and in combination with the organic fertilizer formulation.”
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This supports similar mechanisms of action reported by
Gabriel-Ortega et al. (2024) and highlights the importance
of selectively using specific types of biostimulants to
optimize plant growth. The lack of significant differences
observed in other parameters indicates that the effects of
biostimulants may be variable and dependent on
application conditions.

Conclusion

The integration of biostimulants, especially Spirulina
and microbial inoculants, with organic fertilizers offers a
promising strategy to enhance melon growth and biomass
accumulation sustainably. This combined approach not
only supports healthier and more vigorous plants but also
aligns with environmentally friendly agricultural practices
by reducing reliance on conventional chemical fertilizers.

Cultivar-specific responses emphasize the importance
of tailoring fertilization programs to maximize crop
potential, especially under the semi-arid conditions
prevalent in regions like Adiyaman. Although yield
differences were not statistically significant within the
study period, the positive trends observed suggest that
these biostimulant-organic fertilizer combinations can
contribute to improved productivity and resilience in
melon cultivation.

Overall, this study highlights the potential of
biostimulant-enhanced organic fertilization as a viable
component of sustainable horticultural management,
offering benefits for both crop performance and
environmental sustainability. Further research and field
validation will help optimize these practices for broader
agricultural application.

Declarations

Author Contribution Statement

Ceren Ayse Bayram: Data collection, investigation,
formal analysis, and writing the original draft

Nebahat Sari:  Supervision,  conceptualization,
methodology, review and editing

Fund Statement

This study was funded by the Cukurova University
Scientific Research Projects Unit with the project number
ZF2011D1.

Conflict of Interest
The authors declare no conflict of interest.

Acknowledgments

The isolates of OSU 142, SP 245 and M3 were provided
by Prof. Dr. Fikrettin Sahin. The authors thank also Prof.
Dr. Yesim Aysan for her kindly help and providing
material and laboratory works. Yield parameter was
presented as a poster presentation on XI™ EUCARPIA
Meeting on Genetics and Breeding of Cucurbitaceae July
24-28, 2016, Warsaw, Poland.

References

Adryaman Provincial Directorate of Agriculture and Forestry.
(2023). Adwaman ili tarimsal iiretim raporu. T.C. Tarim ve
Orman Bakanhgi, Adiyaman il Tarim ve Orman Miidiirligii.
https://adiyaman.tarimorman.gov.tr

Akgiin, T. (2011). Organik tarim. Giiney Ege Kalkinma Ajansi.
http://geka.org.tr/'yukleme/dosya/organiktarim.pdf

Anonymous. (2013). Organik giibre
http://www.organikgubre.org/organik-gubre-nedir

Arcak, S., & Giiven, N. (2004). Biyolojik giibrelemenin
stirdiiriilebilir ekosistemdeki 6nemi. Tiirkiye III. Ulusal
Giibre Kongresi, Tarim-Sanayi-Cevre, 837-844. Tokat.

Arikan, S., Ipek, M., & Pirlak, L. (2013). Effects of plant growth
promoting rhizobacteria (PGPR) on yield and fruit quality of
quince. In 2013 International Conference on Agriculture and
Biotechnology (IPCBEE) (Vol. 60, pp. 97-100).

Bayu, E. M., Suminarti, N. E., & Setiawan, A. (2025).
Optimization of Growth and Yield of Melon (Cucumis melo
L.) on Rooftop through the Application of PGPR and
Mycorrhizae. International ~ Journal of  Environment,
Agriculture and Biotechnology, 10(1), 593033.

Bitew, Y., & Alemayehu, M. (2017). Impact of crop production
inputs on soil health: a review. Asian Journal Plant
Science, 16(3), 109-131.

Calvo, P., Nelson, L., & Kloepper, J. W. (2014). Agricultural uses
of plant biostimulants. Plant and Soil, 383, 3-41.
https://doi.org/10.1007/s11104-014-2131-8

Chatzistathis, T., Sarropoulou, V., Papaioannou, E., &
Giannakoula, A. (2025). Inorganic and Organic Fertilization
Effects on the Growth, Nutrient Uptake, Chlorophyll
Fluorescence and Fruit Quality in Solanum melongena L.
Plants. Agronomy, 15(4), 872.

Chiaiese, P., Corrado, G., Colla, G., Kyriacou, M. C., &
Rouphael, Y. (2018). Renewable sources of plant
biostimulation: Microalgae as a sustainable means to improve
crop performance. Frontiers in Plant Science, 9, 1782.
https://doi.org/10.3389/fpls.2018.01782

Chiaiese, P., Corrado, G., Colla, G., Kyriacou, M. C., &
Rouphael, Y. (2018). Renewable sources of plant
biostimulation: Microalgae as a sustainable means to improve
crop performance. Frontiers in PInt Science, 9, 1782.
https://doi.org/10.3389/fpls.2018.01782

De Queiroga, R. C. F., da Silva, Z. L., da Nobrega Santos, E.,
Silva, H. L. O., da Costa, F. B., & de Assis, L. E. (2020).
Melon fruit yield and quality as a function of doses and times
of biostimulant application. Research, Society and
Development, 9(7), e130973911-e130973911.

Egamberdiyeva, D., & Hoflich, G. (2004). Effect of plant growth-
promoting bacteria on growth and nutrient uptake of cotton
and pea in a semi-arid region of Uzbekistan. Journal of Arid
Environments, 56, 293-301. https://doi.org/10.1016/S0140-
1963(03)00050-7

El-Sayed, A. F. M. (2006). Semi-intensive culture. In Tilapia
culture (pp. 47-69). Wallingford UK: CABI Publishing.

Fernando, D., Milagrosa, S., Francisco, C., & Francisco, M.
(2018). Biostimulant activity of Trichoderma saturnisporum
in melon (Cucumis melo). HortScience, 53(6), 810-815.

Gabriel-Ortega, J., Chilan-Mata, M., Narvaez-Campana, W.,
Ayon-Villao, F., Merchan-Garcia, W., Flores-Ramirez, H., &
Burgos-Lopez, G. (2024). Effect of biostimulants on growth
and production of cucumber and melon in greenhouse.
Introduction. Agronomia Costarricense, 48(2), 159-168.

Geng, Y., Chen, S., Lv, P, Li, Y., Li, J,, Jiang, F., ... & Zhou, R.
(2025). Positive Role of Trichoderma harzianum in
Increasing Plant Tolerance to Abiotic Stresses: A
Review. Antioxidants, 14(7), 807.

Gholami, A., Shahsavani, S., & Nezarat, S. (2009). The effect of
plant growth promoting rhizobacteria (PGPR) on
germination, seedling growth and yield of maize. World
Academy of Science, Engineering and Technology, 49, 19—
24.

Ghosh, D. C., & Mohiuddin, Md. (2000). Response of summer
sesame (Sesamum indicum) to biofertilizers and growth
regulator. Agricultural Science Digest, 20(2), 90-92.

nedir?

2800



Bayram and Sari / Turkish Journal of Agriculture - Food Science and Technology, 13(09): 2790-2801, 2025

Glick, B. R. (2012). Plant growth-promoting bacteria:
mechanisms and applications. Scientifica, 2012(1), 963401.

Hayat, R., Ali, S., Amara, U., Khalid, R., & Ahmed, I. (2010).
Soil beneficial bacteria and their role in plant growth
promotion: A review. Annals of Microbiology, 60, 579-598.
https://doi.org/10.1007/s13213-010-0117-1

Kapoore, R. V., Wood, E. E., & Llewellyn, C. A. (2021). Algae
biostimulants: A critical look at microalgal biostimulants for
sustainable agricultural practices. Biotechnology Advances, 49,
107754. https://doi.org/10.1016/j.biotechadv.2021.107754

Mena-Violente, H. G., & Olalde, V. (2007). Alteration of tomato
fruit quality by root inoculation with plant growth-promoting
rhizobacteria (PGPR): Bacillus subtilis BEB-13bs. Scientia
Horticulturae, 113, 103-106.

Nkolisa, Z., Mpambani, B., Mtamzeli-Cekiso, N., & Ncama, K.
(2025). Economic Viability of Organic Fertilizers to Improve
Growth, Yield, and Quality of Pineapples in Africa: A
Review. Horticulturae, 11(6), 636.

Pirlak, L., & Kose, M. (2009). Effect of plant growth promoting
rhizobacteria on yield and some fruit properties of strawberry.
Journal of Plant Nutrition, 32, 1173-1184.
https://doi.org/10.1080/01904160903092686

Qi, Y.,Wu, Z.,,Wang, Y., Zhou, R., Liu, L., Wang, Y., ... & Jiang,
F. (2025). Bacillus Bio-Organic Fertilizer Altered Soil
Microorganisms and Improved Yield and Quality of Radish
(Raphanus sativus L.). Plants, 14(9), 1389.

Rahim, H. U., Ali, W., Uddin, M., Ahmad, S., Khan, K., Bibi, H.,
& Alatalo, J. M. (2025). Abiotic stresses in soils, their effects
on plants, and mitigation strategies: a literature
review. Chemistry and Ecology, 41(4), 552-585.

Renuka, N., Guldhe, A., Prasanna, R., Singh, P., & Bux, F.
(2018). Microalgae as multi-functional options in modern
agriculture: Current trends, prospects and challenges.
Biotechnology Advances, 36(4), 1255-1273.
https://doi.org/10.1016/j.biotechadv.2018.04.004

Rouphael, Y., & Colla, G. (2020). Editorial: Biostimulants in
Agriculture.  Frontiers in  Plant Science, 11, 40.
https://doi.org/10.3389/fpls.2020.00040

Sabir, M. S., Shahzadi, F., Ali, F., Shakeela, Q., Niaz, Z., &
Ahmed, S. (2021). Comparative effect of fertilization
practices on soil microbial diversity and activity: an
overview. Current Microbiology, 78(10), 3644-3655.

Sari, N., Abak, K., & Dasgan, H. (2000). Giineydogu Anadolu
Bolgesi’nde kavun yetistiriciligi. Tiirkiye Bilimsel ve Teknik
Arastirma Kurumu, Tiirkiye Tarimsal Arastirma Projesi
Yayinlari.

Sari, N., Abak , K., Pitrat, M., & Dumas de Vaulx, R. (1992).
Kavunlarda (Cucumis melo L. var. inodorus Naud ve C. melo
var. reticulatus Naud) partenogenetik haploid embriyo
uyartimi ve bitki eldesi. Doga Tiirk Tarim ve Ormancilik
Dergisi, 16, 302-314.

TUIK. (2023). Bitkisel iiretim istatistikleri: Adiyaman ili. Tiirkiye
Istatistik Kurumu. https:/data.tuik.gov.tr

Unlii, H., & Padem, H. (2013). Organik domates yetistiriciliginde
ciftlik giibresi, mikrobiyal giibre ve bitki aktivatorii
kullaniminin verim ve kalite Ozellikleri iizerine etkileri.
Ekoloji, 19(73), 1-9.

Vazquez-Hernandez, M., Arevalo-Galarza, L., Jaen-Contreras,
D., Escamilla-Garcia, J. L., Mora-Aguilera, A., Hernandez
Castro, E., & Cibrian-Tovar, J. (2011). Effect of Glomus
mosseae and Entrohospora colombiana on plant growth,
production and fruit quality of ‘Maradol’ papaya (Carica
papaya L.). Scientia Horticulturae, 128, 255-260.

Yu, Z., Guo, B., Sun, T., Li, R,, Zhao, Z., & Yao, L. (2025).
Effects of organic fertilizer substitution for mineral fertilizer
on soil fertility, yield, and quality of
muskmelons. Agronomy, 15(3), 639.

2801



