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Abstract Merlin and Melindo are two melon genotypes that have not gotten the legal but
inhibiting for 2 weeks after treatment at a concentration of 6000 ppm. The Merlin genotype was
able to suppress up to 6000 ppm. The leaf greenness of Melindo persisted until the fourth week
at a concentration of 10000 ppm. The concentration of 6000 ppm showed the Merlin and
Melindo genotype sensitivity index. The results showed that two genotypes are still classified
as sensitive.
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Introduction

Melon is a type of horticultural fruit that is favored among people. Melon
is consumed in fresh or processed forms, such as salads, soups, curries, stir-
fries, jams, and syrups (Milind and Kulwant, 2011). The preference for melons
is based on taste, freshness, and sweetness (Lester, 2006; Saputra et al., 2022).
People who like melons accounted for up to 22% and tripled their consumption
of melons in one month (Rolimet al., 2020). It has the potential to be
developed that melons produce fruit rapidly, have high economic and relatively
stable prices, and increase market demand. Based on BPS (2021), melon
production in 2019 was 122,105 tons, an increase of 11.63% in 2020 (BPS,
2021). Increasing national production data is inseparable from the contribution
of each province. Bengkulu province contributed 256 tons of melons in 2019,
rising to 696 tons in 2020. Compared to the national number, this is still far
away. This case is a great opportunity to increase melons' quantity and quality.
Various efforts have been made to develop melon plants to meet consumer
needs, such as using marginal land through plant breeding programs.

Sand land is included in marginal land that has low quality because of the
limiting factor to be used in agricultural cultivation (Yuwono, 2009). Bengkulu
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Province has a coastal area with a coastline of 17.22 km (Zamdial et al., 2018).
From this opportunity, Bengkulu has the potential to take advantage of coastal
land. Some advantages of sandy land for agricultural area development are
slope (2-8%), free of flooding, abundant sunlight, shallow groundwater, and
easy processing. However, coastal land has drawbacks, namely the presence of
high salt content, which causes plant growth inhibition such as osmotic stress,
nutrient imbalance, certain ion toxicity, and oxidative stress (Kristiono et al.,
2013; Karolinoerita and Annisa, 2020).

There are many ways to deal with saline land, namely periodic fertilizer
application as a soil enhancer, construction of drainage channels to separate
water containing saline levels, and assembling varieties in saline land (Pranata
and Kurniasih, 2019; Nasyirah et al., 2015; Wang et al., 2018). Under saline
conditions, plants would continue metabolizing even though cells and tissues
are stressed. This mechanism is known as tolerance, characterized by capable
plants so that plant growth and development are not disturbed much. Intolerant
conditions, plants also try to prevent Na/Cl ion poisoning (Marschner, 1986).
Superior varieties of melons will be formed if the plants adapt to saline stress.
Saline-tolerant varieties will produce high proline content (Sobir et al., 2018),
high free amino acids, and low decrease in chlorophyll (Salwa et al., 2010), and
can excrete Na (Smitharani et al., 2014). The purpose was to obtain information
about the right salt concentration for selection and to obtain information on
different salt concentrations based on the melon type.

Materials and methods

The research was conducted from May to June 2021 at the Agronomy
Laboratory Greenhouse, Faculty of Agriculture, at an altitude of =10 m above
sea level. The study used a factorial Randomized Complete Block Design
(RCBD). The first factor was the type of melon, namely melon net/Merlin (M1)
and melon without net/Melindo (M2). The second factor was the salt
concentration, namely 0 ppm (K1), 2000 ppm (K2), 4000 ppm (K3), 6000 ppm
(K4), 8000 ppm (K5), 10000 ppm (K6), 12000 ppm (K7). These two factors
formed 14 treatment combinations. Each treatment combination was repeated
thrice; the total experimental units were 52. Planting was carried out on
planting media using Bengkulu beach sand soil which was filled into polybags
with dimensions of 25 x 25 cm, then put into a container with dimensions of 40
X 32 x 12 cm, which contained AB mix solution as nutrients and salt solution
according to the treatment concentration.

Variables observed were plant height (cm), leaf length (cm), leaf width
(cm), number of leaves, leaf greenness (unit), root wet weight (g), root dry
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weight (g), and canopy wet weight. (g), canopy dry weight (g). Data were
analyzed using variance. If the 5% variance had a significant effect, it was
continued with the Tukey test. The measurement of the sensitivity index (S) of
NaCl salt stress calculated according to Fischer and Maurer (1978) is by using
the formula:

Y = The average value of certain variables in one genotype experiencing NaCl salt stress

Yp= The mean value of certain variables in one genotype in the optimum environment (control)
X = The average value of a certain variable in all genotypes that experience NaCl salt stress

XP = The mean value of certain variables on all genotypes in the optimum environment.

The genotype is said to be tolerant if it has an S value < 0.5, moderately
tolerant if 0.5 S 1, and sensitive if S > 1.

Results

Growth two melon genotypes and salt concentration treatment

The results showed that genotype and salt concentration had significantly
affected almost all observed melon plant growth variables. The result of
genotype interaction with salt concentration significantly affected the variables
of leaf greenness, root wet weight, root dry weight, leaf length, and leaf width
(Table 1).

Effect of different salt concentrations in two melon varieties

The salt content affected the growth of melon plants. The higher
concentration inhibited plant growth (Table 2). Concentrations without
treatment showed no effect on the growth factors of the two types of melons.
Furthermore, 2000 ppm (K1) and 4000 ppm (K2) did not affect two melon
genotypes. Concentrations of 6000 ppm, 8000 ppm, and 10000 ppm
significantly affected melon growth (Table 2). The best performance of plant
height, leaf greenness, and number of leaves are Melindo, whereas leaf length,
width leaf, and root wet weight are Merlin (Figure 1).
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Table 1. Growth two melon genotypes and salt concentration treatment

Variable Treatment_ - Ccv
Genotype Salt concentration Interaction
KH1 19415  ** 1487 ns 1723 ns 10.43
KH2 9.76 ns 42.63 ** 16.90 * 8.70
KH3 18.80 ns 192.43 ** 110.84 ** 8.07
KH4 15410 ** 393.94 ** 9455 ** 9.36
KH5 42.84 * 901.55 ** 28.83 * 17.26
KH6 1.74 ns 1316.35 ** 30.07 ns 8.52
BBT 132 ns 16082.02  ** 379.11 ns 3134
BKT 057 ns 101.65 ** 026 ns 3297
BBA 31.91 ** 199.41 ** 61.15 **  50.79
BKA 0.01 ns 359 ** 032 ** 4955
PA 145 ns 4561 ** 15,61 ns 13.67
TT1 23857 ** 0.97 ns 065 ns 23.76
TT2 118.68 ** 725 ns 508 ns 2151
TT3 59.76  ns 67545  ** 3828 ns  36.72
TT4 21.29 ns 5259.04 ** 4505 ns 2564
TT5 403.62 ns 12805.42  ** 137.20 ns 19.20
TT6 43136 ns 19928.19  ** 26891 ns 18.78
JD1 193 ** 0.10 ns 0.10 ns  30.52
JD2 0.00 ns 0.65 * 0.56 ns 17.77
JD3 288 ** 1041  ** 0.38 ns 12.97
JD4 30.86 ** 4487  ** 041 ns 12.08
JD5 69.43 ** 119.13 ** 271 ns 13.76
JD6 69.43 ** 22149 ** 287 ns 12.52
PD1 3.90 * 035 ns 0.89 ns 15.80
PD2 13.26  ** 371 ** 0.75 * 9.67
PD3 197 ns 7.75 ** 1.09 ns 12.59
PD4 3.15 * 1452  ** 253 ** 0.67
PD5 30.86 ** 26.48 ** 796 **  16.56
PD6 4200 ** 163 ** 510 ** 14.00
LD1 3.84 * 0.12 ns 1.13 ns 18.02
LD2 5.50 * 434 ** 133 ns 14.78
LD3 0.12 ns 23.77  ** 182 ns 15.25
LD4 0.36 ns 20.76  ** 5.66 ** 14.06
LD5 23.48 ** 30.68 ** 16.56 ** 16.18
LD6 70.98 ** 3.84 ** 740 ** 17.35

Note: KH= greenish leaf, BBT=wet weight of crown, BKT=dry weight of crown, BBA=wet
weight of root, BKA=dry weight of root, PA=length of root, TT=plant height, JD=number
of leaves, LD=width of leaf ; 1-6=Sunday; *=significantly significant, **=very significant
effect, ns=not significant
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Table 2. Different salt concentrations to the growth of melon genotype

Variable KO K1 K2 K3 K4 K5 K6
Greenness of the leaves 2 29.63bc  31.01bc 33.48abc  35.35abc  35.6ab 36.43ab  31.15bc
Greenness of the leaves 3~ 29.58 b 33.45b 34.46b 47.75a 40.78 a 43.73a 30.75b
Greenness of the leaves 4 32.58Db 38.53 ab 4298 a 42.75a 40.95a 38.36ab  20.06¢c
Greenness of the leaves5  36.48 b 4530a 4555a 43.69 a 34.93b 28.73¢ 11.18d
Greenness of the leaves 6 41.66 a 4258 a 41.35a 31.85b 19.90c 1475¢cd 6.01d
Header wet weight (g) 146.32a 67.21b 42.86 ¢ 21.00 cd 8.86 ¢ 4.83d 1.46d
Header dry weight (g) 12.05a 6.48 b 4.06 bc 3.00 cd 1.67 cd 0.81de 0.81de
Root wet weight (g) 16.66 a 7.28b 5.69 bc 251cd 1.33 cd 0.86d 0.42d
root dry weight (g) 227a 0.99b 0.74 be 0.36 bc 0.22cd 0.14 cd 0.09d
Root length (cm) 2483 a 22.21ab 19.78 bc 19.31 bc 19.25bc 1851bc 16.25c
Plant height 3 (cm) 32.95ab 3441la 20.25 be 19.76 bc 13.96 ¢ 10.38 ¢ 6.91c
Plant height 4 (cm) 83.23a 71.15a 4195b 31.46 bc 17.40cd 12.40d 7.51d
Plant height 5 (cm) 128.23a 100.47 a 58.30 ¢ 38.73d 21.20e 13.43e 7.33e
Plant height 6 (cm) 159.32a 11950 b 69.30 ¢ 45.85d 23.36¢e 13.43e 7.33e
Number of leaves 2 3.16a 3.00 ab 2.83ab 2.66 ab 2.50 ab 2.66 ab 2.16b
Number of leaves 3 6.16 a 5.83a 5.16 ab 5.16 ab 4.16 bc 35cd 25d
Number of leaves 4 10.00a 8.83 ab 78b 6.16c 4.66 d 4.00d 25e
Number of leaves 5 155a 1250b 9.66 ¢ 8.00 cd 6.00 de 5.00e 2.66 f
Number of leaves 6 19.83a 15.50b 10.83 ¢ 9.33¢c 6.16d 5.00e 2.66 f
Leaf length 2 (cm) 6.66 a 6.48 a 5.85ab 5.76 ab 5.71ab 4.9bc 4.46¢
Leaf length 3 (cm) 8.13a 7.56 ab 7.25ab 6.62 abc 6.51bcd 5.3cd 5.06 ¢
Leaf length 4 (cm) 9.13a 7.89 ab 750b 7.05b 6.6 bc 5.15 cd 461d
Leaf length 5 (cm) 9.75a 7.86b 6.7 bc 3.96d 4.75d 4.46d 53cd
Leaf length 6 (cm) 493a 473 ab 4.61ab 3.61b 4.80 ab 4.46 ab 530a
Leaf width 2 (cm) 7.33a 7.10a 6.68a 6.68a 703a 5.96 ab 486b
Leaf width 3 (cm) 10.65 a 10.05 ab 9.71ab 9.00 ab 8.00 bc 6.31cd 5.33d
Leaf width 4 (cm) 10.60 a 9.43 ab 8.90 ab 8.33b 7.67 cd 591 cd 543d
Leaf width 5 (cm) 10.78 a 9.15ab 8.10b 5.43c 5.40c 5.36¢ 5.30c
Leaf width 6 (cm) 8.80a 590b 5.53ab 543 ab 5.40 ab 5.36ab 3.93b

Note: Numbers followed by the same letter in the same column are not significantly different based on Tukey at level
=5%. 0 ppm (K0), 2000 ppm (K1), 4000 ppm (K2), 6000 ppm (K3), 8000 ppm (K4), 10000 ppm (K5), 12000

ppm (K6)
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Figure 1. Growth diagram of two melon genotypes (Melindo and Merlin)
under saline stress; a) plant height, b) leaf greenness, c¢) leaf length, d) leaf
width, e) number of leaves, and f) root wet weight; the same letter shows no
significant difference based on Tukey's test at level =5%. 0 ppm (KO0), 2000
ppm (K1), 4000 ppm (K2), 6000 ppm (K3), 8000 ppm (K4), 10000 ppm
(K5), 12000 ppm (K6)

The appearance of interaction between salt concentration and genotype of
melon

Salt concentration and genotype have interaction on appearance two
genotypes melon.
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Table 3. The appearance of greenish leaves, root wet weight, and root dry
weight of two melon genotypes on the interaction between salt concentration
and genotype on coastal land

G Greenness of the leaves | Greenmess of the lesves 3 Greessess of the leaves 3 Greenness of the beaves 4 Raat wet weight oot dry weight {g) |
Lotipe Gl G2 Gl G2 Gl G2 Gl G2 Gl G2 Gl G2

K0 252Th 2683zb 2800b 3127 ab 2643de 273de X33cd 5B abod 24672 BESD 0 276a 172 ab

Kl 2810 b 2683 zb 3100 ab 3103 ab 220de MT0ecde Bl3ncd 45585 2 §6Tbed T80 be 0B4bed 114be

K2 3187 ab 2357Tb 3437 ab 3260 ab HB30de 35463cd  418T7ab 4= 467 bed 673 bod 050 ed 089 bed

K3 3087 zb 2720 zb 3487 zb 3585 ab 45502 3800 abed 45172 4235 sbod 167 bed335bed 034ed 03%pd

E4 3483 a2 263Tzb 3623 ab 3457 zb #8Tab 3670bed 4260a2b 3830 sbe 133 bed 133 bed 021ed 024 cd

K3 3360 ab 2640ab 37362 3550 zb 4507ab £240abe 4053 ab 35 sbod 133bed039d 017ed 0134

K& 203 ab 2577h  274Th 3483 ab BA4Tef 303abed 11702 2B45 4 054ed 0314 0114 0074

Note: 0 ppm(K0), 2000 ppm (K1), 4000 ppm (K2), 6000 ppm (K3), 8000 ppm (K4), 10000 ppm (K5), 12000 ppm
(K6); Merlin/net (G1), Melindo/without net (G2)

Table 4. The appearance of leaf length and width of 2 melon genotypes on the
interaction between salt concentration and genotypes on coastal land

V‘ Leaf Jgaght 2 (cm) Leaf langht, 5 () Leaflgnghi 6 (cm) Leaf width 4 (ca) Leafwidih 5 (em) Leaf width 6 (cm) |
Gerotipe Gl G2 Gl G2 Gl G2 Gl G2 Gl G2 Gl G2

K0 T40a 3593 abeds 933 ab 10162 383abc 403 cdef 943akc 11.77a 933ab 122a 793 ab 327 bede
Kl 6.90 ab 6.03abed 823 abc T30 bed 330 abe 397 cdef 8.33 abed 927 abc 890 ab 94 ab 690 abcd 4.90 cdef
K2 6.80 abec 463 de 830 abc 310 def 607 abe 3.17 def 940 abc 947abc 910 ab Tlbed 707 abc  3.90efg
K3 660abc  310cde 360cde 235f 4£73bed 23501 203 ab  6.73bedk 790 be 27ef 373 zbede 213 g

K4 600 abed 353bede TO0bed 230f T00a 260 & 347 abed 687 bede 840 b 247 € 8340 a 2471

j & 55Tbede 423e 583cde 310 ef 583abc 300 def 635 bede 5530de 650 bed 43 def 650 sbede 430 defg
K6 430 de 443 de 4350 def 6.10 cde 450 bede 6.103h 463 e 623 cde 463 cdef 61 bede 463 cdefz 6.10 abede

Note : 0 ppm(K0), 2000 ppm (K1), 4000 ppm (K2), 6000 ppm (K3), 8000 ppm (K4), 10000 ppm (K5), 12000 ppm
(K6); Merlin/net (G1), Melindo/without net (G2)

Salinity index of two genotypes melon in growth phase under salt treatment

Salinity index analysis showed that all characters in growth phase are
sensitive groups except leaf length and leaf width.

Table 5. Sensitivity index of Merlin and Melindo at 4000 ppm concentration

Melon group

Variable Merlin  group Melindo group
Greenness of the leaves 3.669 sensitive 1.809 sensitive
Plant height (cm) 1.899 sensitive 2.292 sensitive
Number of leaves 1.451 sensitive 1.603 sensitive
Leaf length(cm) -2.658 tolerant -5.359 tolerant
Leaf width -7.844 tolerant 0 tolerant
Head wet weight (g) 2.331 sensitive 2.064 sensitive
canopy dry weight (g) 2.047 sensitive 1.954 sensitive
Root wet weight (g) 4.445 sensitive 2.921 sensitive
Root dry weight (g) 2.747 sensitive 2.448 sensitive
Root length(cm) 2.559 sensitive 1.049 sensitive
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Discussion

Salinity affects almost all physiological and biochemical aspects of
plants, thereby reducing growth and vyield (Kristionoet al.,
2013). Oliveira et al., 2022 reported that a high concentration of salicylic acid
(4.5 mM) intensified the harmful effects of the salinity of the nutrient solution
on gas exchange and fresh weight of hydroponic melon. Melon plants grow
normally until the second week. However, in the third and fourth weeks, the
plants showed symptoms of saline stress. It is suspected that the high salt
content causes the pH to decrease, thus affecting the ability of the roots to
absorb nutrients. The increasing salt content in the soil causes an increase in the
solubility of Na, Ca, Mg and Mn, while the solubility of K, metabolism of N
content, and soil pH tend to decrease (Suriadikarta, 2005; Khan et al., 2010).

Plants that were given a concentration of 2000 ppm to 4000 ppm
remained showed normal growth in the greenness of the leaves, the number of
leaves and leaf length until week 3, and leaf width. Plant growth began to be
abnormal at concentrations of 6000 ppm, 8000 ppm, and 10000 ppm, except for
greenish leaves in the fourth week. Normal plant height is 159.32 cm, while at a
concentration of 6000 ppm, the plant height is 45 cm, the concentration of 8000
ppm is 23 cm, and the concentration of 10000 ppm is 13.43 cm. The higher the
salt concentration, the shorter the plant height. A concentration of 6000 ppm
NaCl also can inhibit plant height on Cucurbita moschata (Sari et al., 2022).

The greenness of the melon leaves still looks the same as without
treatment until the fourth week. The highest concentration, 12000 ppm, has
inhibited all variables of melon plant growth. Related Rasmia (2014) reported
that concentration salts 14000 ppm NaCl significantly can decrease chlorophyll
a and b. The greenness of the leaves is closely related to the chlorophyll
content. The formation of chlorophyll requires nutrients Mg, N, and Fe. Plants
that experience NaCl stress cause Mg and Fe elements to be bound, so they are
not available to plants (Yiu et al., 2012).

Genotype ability is important in overcoming environmental stresses
(Ganefianti et al., 2019). From these two genotypes, the differences between
the two genotypes were significantly different. The best variable for plant
height, leaf greenness, and the number of leaves was Melindo, while the
variables for leaf length, leaf width, and root wet weight were the Merlin
genotype. Each genotype can maintain its metabolic processes under saline
stress.

The salt concentration and genotype interaction significantly differed
from the observed variables. Leaf greenness levels at week 1 and week 2 still
looked the same in both genotypes. Entering the third week, changes in the
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greenish level of the leaves began to appear at each different salt concentration.
Leaf color was still green until the fourth week at a concentration of 10000
ppm, which was relatively high, especially in the Merlin genotype, which was
stable from the first week. The Melindo genotype maintained its greenish
leaves only at a concentration of 4000 ppm. The chlorophyll content in the
leaves that still survived was in the first week of Merlin, with a concentration of
8000 ppm with a greenish level of 34.93. In the second week, the greenness of
the leaves increased by 37.36 at a concentration of 10000 ppm. Dababat (2015)
reported that the recommendation of salt concentrations for melon range
between 2000 to 3000 ppm.

The concentration of 6000 ppm showed the best greenish level at week 3
(45.50), and week 4 (43.17) was Merlin. However, it was not significantly
different at a concentration of 10000 ppm. The best greenness level of the
Melindo was concentrations of 2000 ppm and 4000 ppm, while the Merlin
genotype maintained the green color of the leaves even under conditions of
high salt stress. Distribution of NaCl, as much as 5000 ppm to 7500 ppm, can
inhibit chlorophyllase activity, thereby reducing leaf chlorophyll content
(Rahmawati et al., 2013). In a similar study, Yarsi et al., 2017 reported that
Salinity stress decreased chlorophyll a, chlorophyll b and carotenoid contents of
both grafted and un-grafted plants.

Nevertheless, Merlin showed a higher weight for these two variables
regarding root wet and dry weight. However, being given salt treatment, both
melon genotypes showed the same low wet and root dry weights. This indicates
that the Cucurbitaceae plant group is moderately sensitive to salinity stress,
especially during germination and early vegetative growth (YYamika et
al., 2015). This happens because the roots cannot actively absorb water. After
all, the osmotic pressure in the root area is lower (Pranasari et al., 2012). Under
salt stress, plant roots decreased significantly (Giancarlaet al.,, 2015).
Krismiratsih et al. (2020) stated that rice plants subjected to 4 dS m-1 salt stress
showed a decrease in desiccating and root dry weight. Sarabi et al. (2017) also
revealed that 30, 60, and 90 mM NaCl caused a distinct adverse effect on
biomass with 16.8%, 28.2% and 41.5% reductions, respectively.

The length and width leaf of the Merlin on the second week without salt
concentration showed the highest value of 7.40 cm, but it was not significantly
different from that given the treatment up to 8000 ppm. Likewise, for the
Melindo genotype but only up to a concentration of 6000 ppm. At week 5, leaf
length and width still had the same pattern, only at high concentrations that the
length and width of the leaves were not the same as the plants without
treatment. Entering week 6, the best length (7 cm) and leaf width (8.40 cm)
were in the Merlin genotype with a concentration of 8000 ppm. At the highest
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concentration, leaf length and width experienced salt stress, but at week 6, the
Melindo genotype showed no significant difference in leaf size without
treatment.

The vegetative phase is the right time to classify tolerance criteria
(Wang et al., 2020). Entering the generative phase, the stress on plants will stop
(Sacita, 2016). A salt concentration of 6000 ppm is classified as high
(Hussein et al., 2014). The concentration of 6000 ppm showed a difference
with the melon genotype without salt concentration. This concentration of 6000
ppm was tested on several UNIB-assembled melon genotypes.

A concentration of 6000 ppm can reduce root dry weight and slow down
harvest time (Mousa et al., 2013; Sadatshojaei et al., 2016). Calculating the
sensitivity index to saline stress was used to obtain the tolerance level of plant
genotypes. Based on the analysis of the saline stress sensitivity index of the
growth phase, the difference in salt concentration for the meshed melon
(Merlin) and the non-netted (Melindo) type showed the same response. The
value of the sensitivity index of the Merlin and Melindo genotypes was
sensitive to 8 growth characters, except for tolerant leaf length and width
characters. Plants that are sensitive to stress will reduce leaf area and enzyme
activity of CAT (Catalase) and APX (Ascorbate Peroxidase) (Islam et al.,
2015).
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