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ABSTRACT

In cucumber (Cucumis sativus L.) male and female flowers’ production rate is not the same in every variety, which
is the main cause to create variation in fruit set. Though natural pollinators (honeybees and flies) are significant
catalysts in fruit settings, but if genetically the female flower production rate is lower then we cannot expect
more fruits from that plant. Knowing the female flower-bearing characteristics of selected cucumber plants is
important otherwise cannot expect the desired yield from the plant. Considering the overall issues, a study was
conducted for the evaluation of performance of five cucumber varieties namely, Timun Putih Besar (TPB),
Timun Hijau Manis (THM), Timun Hijau Tanga (THT), Timun Susu Besar (TSB), and Timun Putih (TP). The
study was carried out in Nethouse 7 at the Faculty of Sustainable Agriculture (FSA), Universiti Malaysia Sabah
(UMS), Sandakan. Data on plant height (cm), numbers of leaves, days to first male and female flowering, total
numbers of male and female flowers, fruit length (cm), fruit diameter (cm), fruit weight (g), total numbers of
fruits per plant, total yield (kg), and leaf chlorophyll content were collected and analysed. The result showed
that there were significant differences (p<<0.05) among the varieties for days to first male and female flowering,
total numbers of female flowers, fruit length (cm), fruit diameter (cm), fruit weight (g), total number of fruits
per plant, total yield (kg) and chlorophyll content, respectively. Overall, Timun Hijau Manis (THM) significantly
(p<0.05) exhibited the best performance for days to first female flowering (25.50 days), total numbers of female
flowers (21.50), total number of fruits per plant (5.75), and total yield (1.99 kg) compared to other 4 varieties.
Therefore, THM variety is highly recommended to farmers for the overall performances and yield followed by
TBP, THT, TSB and TP cucumber varieties, respectively.
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INTRODUCTION

Cucumber (Cucumis sativus 1.) is a freshly consumed fruit vegetables belongs to the Cucurbitaceae family. Other
commonly consumed vegetables which belong to this family includes melon, squash, watermelon, and pumpkins
(Abdulhammed and Owoeye, 2014). It comprises 70 genera and 750 species and is cultivated in warmer patts
of the world (Nagamani ¢f al., 2019). Cucumis sativus was first found at the Himalayan foothills of Nepal.
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Cucumber cultivation goes back at least 3000 years in India and 2000 years in China (Robinson and Walters,
20006). The cucumber plant is extremely vatiable both vegetative and in fruit characters. The plant has large,
prickly, hairy triangular leaves that form a canopy over the fruit and yellow flowers which are mostly either male
or female. The female flowers are recognized by the swollen ovary at the base, which will become the edible
fruit (Haifa-group.com, 2021).

Cucumis sativus has several varieties, but the edible cucumber is classified under two groups: slicing and
pickling cucumber. The slicing cucumbers are longer and thinner when compared to the pickling cucumber
(Eifediyi and Ramison, 2010). Planting cucumber is usually done on a hill, rows or raised. Harvesting of the
cucumber usually takes 50 to 70 days from planting and 3 to 4 months after seeding (Abbey ¢z a/., 2017). During
the past few years, hybrid cucumber was intensively grown in different areas of the country, but the critical
problem is low yield due to unfavourable soil properties, soil-borne diseases, and successive cropping methods
(Mihaljlovic ez al., 2017). In addition, vegetable farming adversely affects cucumber production, especially in a
greenhouse (Lee, 1994). Therefore, to overcome these problems, crop rotation is the most effective way to
remediate such issues by avoiding cucumber cultivation in the same field for at least five years. Some factors
that cause low cucumber yield in the zone are lack of appropriate cultural practices and non-accessibility of
varieties well suited for its agro-climatic condition (Ekwu ez a/., 2007). In addition, because of the differences in
yield potential of different ecological zones, testing of new crop varieties across the country becomes an
established practice in plant breeding (Iken and Anusa, 2004). Varietal differences affect or determine the
growth and yield of crops. The growth characters of crops such as plant height, vine length, leaf area, number
of leaves or branches, and fruit production were influenced by genetic factors of the different varieties (Sajjan
et al., 2002).

Several types of research have been conducted on varietal performance and genetic diversity of
cucumber varieties and majorities are from outside of Malaysia (Lee et al, 2020; Chakraborty et al., 2019;
Panyanitikoon e7 al., 2018; Kathayat ¢z a/., 2018). But no research on the observation of fruit set capabilities
among different varieties of cucumber. As cucumber is a monoecious crop, male and female flowers are
different but in the same plant at different positions. Naturally, they are cross-pollinated, and the pollination
depends on honey bees or other flies or someone has to do it manually. Normally numbers of male flowers are
higher compared to females but genetically some varieties produce huge numbers of female flowers or
sometimes produce 100% (or nearly 100%) female flowers which are known as gynoesious varieties. This
gynoecious variety is very expected to have 100% fruit set from every female flower. None of the cucumber
varieties in this study is known as gynoecious variety but from the findings at the end we were able to categorize
all those 5 cucumber varieties based on morpho-physiological and yield performances regarding the variety
which produced the highest numbers of female flowers and the highest numbers of fruits as well, through which
the growers will be highly benefitted to select that variety for profitable commercial production.

MATERIALS AND METHODS
Study location and period

This study was conducted from the month of June to December 2021 at the Faculty of Sustainable Agriculture
(FSA), Sandakan Campus, University Malaysia Sabah with a latitude of 5.93° N, and a longitude of 118.01 °E.
The experiment was carried out into the Net house no. 7.

Media Preparation and planting

Peat moss was used for sowing seeds because it is good for seed germination. It also holds nutrients that the
plant needs and can hold moisture longer (Azmi and Barakat, 2007). Soil mixture used for transplanting which
is topsoil, organic matter, and sand with a ratio of 3:2:1. These media were mixed well and filled up in polybags
of 16 x 16 cm? Five (5) different varieties of cucumber seeds were bought from locally well-known sellers Hien
Huat Seeds (Sabah) Sdn. Bhd. (Fig. 1). These varieties are commonly used by farmers for commercialization.
The seeds were soaked into water for six hours before sowing seeds to break the storage dormancy which allows
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them to germinate faster (Sabongari and Aliero, 2004). After that, the peat moss was filled into the seed tray
and moistened with water. Then one to two seeds were sown into each hole for 1 cm depth. After three to five
days, the new leaves emerged. True leaves came out after three to four weeks. Then, the seedlings were
transplanted into the polybags of 16 x 16 cm? with the depth of 6 cm into the prepared media described in
media preparation above and arranged in completely randomized design (CRD) with four replications.
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Fig. 1. Cucumber varieties and seeds that were used in this study
Crop Management Practices

At the germination stage, watering was done manually two times a day by using a sprayer. Then, watering plants
that have been transferred to polybags was done manually two times a day. The volume of water given per day
was 500 millilitres until the plant reached day fourteenth. Starting on day fifteenth, the volume of water was
increased to 1 liter. Fertilizers were applied every two weeks using NPK blue (12:12:17) with 30mg into each
polybag and mixed uniformly with the media. Cucumber is a heavy feeder so the additional application should
be made every two weeks with the onset of harvest. All types of weeds were removed manually as and when
noticed.

Pest and Disease Management in Cucumber
In this study, checking the undersides of leaves was done manually. Among insect pests’ aphids attack was

recognized. Only disease infection that noticed was powdery mildew. The organic pesticide namely “organic
wood vinegar” @ 2 millilitres of organic wood vinegar mixed with 1 litre of water was applied at 7 days intervals
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to prevent the disease attack from getting worse. Huang (2009) opined that cucumber crops are highly
susceptible to drought and pathogens, including powdery mildew and several mosaic viruses.

Data collection

Plant height (cm), numbers of leaves, days to first flowering, days to first male flowering, days to first female
flowering, total numbers of male flowers, total numbers of female flowers, fruit length (cm), fruit diameter (cm),
fruit weight (kg), total number of fruits per plant, total yield (kg) and chlorophyll contents were measured.
Measuring tape was used to measure the height of main stem from root collar until its top shoot, while fruit
length was measured from the upper point (stalk) to the lower point (flower bud part) and fruit diameter was
measured at the centre of the cucumber fruit. Fruit weight (g) was measured by using digital scales and total
number of fruits per plant was counted according to the fruits that have been harvested per polybag. The total
yield (kg) was the total weight of the fruits that have been harvested for each variety. Days to the first male and
female flowers were counted as soon as the blooming observed and determined by counting the days from the
day of transplanting. Female flowers were identified from the visible ovary and stigma. Total numbers of male
and female flowers were recorded daily once plants began flowering because cucumber flowers opened in the
morning and wither the following morning, daily counts were strongly indicative of male and female flowers
production.

Numbers of leaves were calculated manually starting from lower part of the plant and branches to the
upper part of plant. Laboratory digital balance was used to measure the weight of the fruit. Data collections
were repeated four times from every plant of four replications and the final data was produced from the average.
As physiological parameter total chlorophyll content was recorded at full maturity of the cucumber plants.
SPAD meter was used to measure the total chlorophyll content and the data were record with unit of SPAD
meter index (nmol/cm?). Data collection was repeated four times from every plant of four replications and the
tinal data was produced from the average.

Statistical Analysis

Recorded data were subjected to analysis by using the one-way analysis of variance (ANOVA) using Statistical
Package for the Social Sciences (SPSS-22) software. The Least Significant Difference (LSD) test at 0.05 level of
probability was used to compare between means of different varieties.

RESULTS

Plant Height

The one-way ANOVA exhibited non-significant (p=0.409>0.05) differences for plant height among cucumber
varieties (Table 1a). However, the cucumber vatiety TP showed the highest plant height (214.5 cm), followed
by TPB (197 cm), and TSB (189 cm), while the lowest was recorded in THT (187.25 cm), respectively (Table
1a).

Numbers of Leaves

Analysis results revealed that cucumber variety TP produced the maximum numbers of leaves (44.50), followed
by TSB (43.5), TPB (38.50), and THT (34.5), while the minimum numbers of leaves (32.25), was produced by
the variety THM, respectively (Table 1a). But those data were statistically non-significant (p=0.053>0.05).

Days to first male flowering and total numbers of male flowers

Based on results presented in Table 1a, the variety THM was the earliest (4.25 days) to produce male flowers
over others followed by THT (10.75 days), TP (14 days), TPB (14.50 days), and TSB (15.25 days) respectively.
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Data analysed using one-way ANOVA showed significant differences (p=0.004<0.05) for the days to first male
flowering among different cucumber varieties. On the other hand, for the total numbers of male flower
production a non-significant variation (n=0.504>0.05) was observed among different cucumber varieties (Table
1a). However, the variety TP produced the highest numbers of male flowers (55.89% higher over the lowest),
followed by TSB (20.36% higher over the lowest), TPB (18.93% higher over the lowest), and THM (12.50%
higher over the lowest) respectively, while THT produced the minimum numbers of male flowers (140.00).

Table 1(a). Growth and morphological attributes of different cucumber varieties
Days to first male ~ Numbers of male

Variety Plant height Numbers of leaves a
owers flowers
TPB 197.0£1.08 38.5t4.13 14.5%1.66= 166.5+26.5P
THM 173.2514.8 32.25£1.88 4.25%1.25¢ 157.5144.57b¢
THT 187.25+13.8 34.5%£4.17 10.75%2.84b 140£24.04¢
TSB 189.0£20.18 43.5£2.53 15.25%1.892 168.5+19.08P
TP 214.5+21.3 44.512.02 1440.914b 218.251+35.28¢

Note, here mean values with standard error (£SE) differ significantly according to Least Significant
Difference (LSD) test at 0.05 level of probability.

Days to first female flowering and total numbers of female flowers

Highly significant (p=0.001<0.05) differences were observed for days to first female flower production among
varied cucumber varieties (Table 1b). The variety THM was the eatliest (14 days) to produce female flowers
followed by THT (25.50 days), TP (30.25 days) and TPB (38.75 days), respectively, while TSB was the most late
(39.50 days) variety to produce female flower (Table 1b). Furthermore, the variety THM significantly
(p=0.001<0.05) produced the highest numbers of female flowers (290.91% higher over the lowest), followed
by THT (127.27% higher over the lowest) and TP (63.64% higher over the lowest), while non-significant
variations was observed in between TPB (9.09% higher over the lowest) and TSB (5.50), respectively for the
total female flower production (Table 1b).

Fruit Length (cm) and diameter (cm)

Analysis results revealed that the variety THM significantly (p=0.001<0.05) produced the longest (35.60 cm)
fruit compared to other varieties and followed by TPB (26.93 cm), TP (24.13 cm), THT (22.43 cm), and TSB
(22.25 cm), respectively (Table 1b; Fig. 2). On the other hand, based on statistical analysis significantly
(p=0.001<0.05) the maximum (3.29 cm) fruit diameter was recorded in variety TPB, followed by TSB (3.20
cm), TP (3.13 cm) and THT (2.83 cm), while the minimum diameter (2.38 cm) was seen in the variety THM,
respectively (Table 1b, Fig. 2).

Individual fruit weight (g)

Based on the results presented in Table 1b, the variety TPB produced the maximum individual fruit weight
(63.23% higher over the lowest), followed by TP (43.33% higher over the lowest), TSB (34.35% higher over the
lowest), and THM (12.41% higher over the lowest), while the minimum weight was measured in THT (320.25g).
Data analysed using one-way ANOVA showed a significant difference (p=0.005<0.05) for the fruit weight of
Cucnmis sativus. (Table 1b).
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Table 1(b). Growth and morphological attributes of different cucumber vatieties
Days to first

Variety female Numbers of Fruit length Fruit diameter Fruit Wt. (o)
a female flowers (cm) (cm)
owers

TPB 38.7513.962 6£2.434 26.9310.42: 3.29%0.152 522.75%19.69+
THM 14+0.584 21.5+2.90- 35.6+0.482 2.38+0.11> 360£22.39be
THT 25.514.99¢ 12.5£2.18p 22.43%1.52¢ 2.83%0.19> 320.25162.48¢
TSB 39.5+2.594 5.5+1.264 22.2510.85¢ 3.20%0.132 430.25+19.78b

TP 30.25%+2.64° 9£1.47¢ 24.13%0.55> 3.13%0.09- 459£20.32>

Note, here mean with Standard error values (SE) differ significantly according to Least Significant
Difference (LSD) test at 0.05 level of probability. The same alphabet indicates no significant mean difference

Fig. 2. (A) Timun Putih Besar; (B) Timun Hijau Manis; (C) Timun Hijau Tanga; (D) Timun Susu Besar; (E)
Timun Putih.

Total numbers of fruits per plant

Statistically significant variations (p=0.001<0.05) was observed for the total numbers of fruits among different
cucumber varieties (Fig. 3). The variety THM produced the highest numbers of fruits per plant (5.75) as
compared to other varieties followed by THT (1.75), TP (1.5), TPB (1.5), and TSB vatriety (1.0), respectively
(Fig. 3).
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Fig. 3. Mean total numbers (with standard error bars) of fruits per plant of five different varieties of
cucumber. The same alphabet indicates no significant mean difference

Fruit Yield (Kg)
Based on the Fig. 4, significantly (p=0.001<0.05) the highest total fruit yield was measured in THM (1.99 kg),

compared to other varieties followed by TP (0.82 kg), TPB (0.80 kg), and THT (0.62 kg), while the variety TSB
produced the lowest fruit yield (0.43 kg), respectively (Fig. 4).

SN

Fig. 4. Mean total yield (kg, with standard error bars) of five different varieties of cucumber. The same
alphabet indicates no significant mean difference.

Total chlorophyll content

The data were recorded at three different stages which are 15 days after transplanting, at flowering, and at
fruiting. The one-way ANOVA showed a significant difference (p=0.006<0.05) for total chlorophyll content
only at day 15 after transplanting (Fig. 5). Meanwhile, at flowering and fruiting stages showed nonsignificant
differences among cucumber varieties. However, at 15 days after transplanting the highest chlorophyll content
was obsetved in the vatiety TPB (54.48 nmol/cm?) compated to other varieties followed by THM (49.38
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nmol/cm?), THT (43.7 nmol/cm?), TSB (47.23 nmol/cm?) and the lowest total chlorophyll content was
measured in TP (48.8 nmol/cm?), respectively (Fig. 5).

At the flowering stage, the highest chlorophyll content was recorded in the variety TPB (57.43
nmol/cm?), followed by TSB (52.68 nmol/cm?), THM (52.65 nmol/cm?), TP variety (51.68 nmol/cm?) and
lowest was found in THT (48.76 nmol/cm?), respectively. Furthermore, at the fruiting stage the highest total
chlorophyll content was determined in the variety TPB (55.65 nmol/cm?), followed by THM (50.85 nmol/cm?),
THT (47.3 nmol/cm?), TSB (51.7 nmol/cm?), and the lowest was recorded in the variety TP (50.73 nmol/cm?),
respectively (Fig. 5).
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Fig. 5. Mean chlorophyll content (with standard error bars) for five different varieties of cucumber. The same
alphabet indicates no significant mean difference.

DISCUSSION
Plant Height

The vine length in cucumber crops is generally a major growth trait and different cultivars can grow variably
and their growth can be affected by environmental factors and the ability in nutrient absorption as well. From
the results presented in Table 1(a), the maximum plant height was recorded in the variety TP which is about
55.89% increased plant height over the minimum plant height found in THM but this variation was statistically
non-significant (Table 1a.). Thereby Majambu ez a/. (1996), reported that the growth characters of crops such as
plant height, numbers of leaves, and fruit yields are controlled by genetic factors of different varieties. The
results were also similar to the finding of Ibrahim ez a/ (2000), who reported that the differences in growth
indices of the crops were normally influenced by their genetic constitution. The genetic nature of a cultivar
enables it to adapt to the given climatic condition.

Number of Leaves

Similar with plant height non-significant differences were also observed among cucumber varieties for the total
numbers of leaves (Table 1a). However, about 27.53% more leaves were counted in the variety TP (44.522.02)
compared to the lowest numbers of leaf producers (THM; 32.25%1.88). Generally, the more is the vine length
the greater will be the leaf numbers. It might be due to cucumber varieties or because of environmental changes.
A similar difference in the distribution of the numbers of leaves was also stated by Ray and Sinclair (1997) in
vatrious cucumber varieties. This finding is also in harmony with the result of Baker and Reddy (2001) who
reported that the temperature greatly influences the leaf appearance rate.
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Flowering behavior

Based on the results presented in Table 1a and 1b, a highly significant differences were recorded for both the
days to first male and female flowering. The variety THM took the shortest time which was only 4 days and
about 73.13% eatly days over the variety TSB which took the longest days to produce first male flowers.
Furthermore, the variety THM also took the shortest days; only 14 days to produce female flowers, which was
about 64.56% early days compared to the longest days variety (TSB). It can be noted that the THM variety
possesses the eatliest flowering character or trait which is desired for the early maturity and marketing of the
cucumber crop. According to Veena ez a/. (2012), the days to the first male and female flowering were controlled
by the additive gene action. Therefore, the days taken to the first male and female flowering were not the same
among the cucumber varieties.

Data were taken every morning because by that time the flowers are bloomed and only counted the
number of open male and female flowers. The cucumber flowers started to open at 8 a.m. and by 11 a.m. usually,
all of the cucumber flowers had opened. The flowers lasted for between one and three days before withering
(Solange e# al., 2008). Statistically non-significant variation was observed for total numbers of male flowers
production among different cucumber varieties with 35.85% more male flowers in TP compared to the lowest
male flower producers in THT (Table 1a). On the other hand, a highly significant variations were recorded for
total numbers of female flower production with the highest in THM which is 74.42% increased numbers
compared to the minimum numbers of female flower production in the variety TSB (Table 1b).

Theoretically, the five different varieties of cucumbers were produced the highest numbers of male
flowers than the female flowers based on the evidence from Table (1a) and Table (1b) and this will lead to a
decrease in cucumber production. However, a perusal of (Fruit yield) showed that the THM variety had the
potential to produce a high yield. The result was similar to the finding of Ahmed ez a/. (2004), who reported that
the proportion of male and female flowers affects the yield. The higher female flowers will set more fruits
resulting in higher yields. In terms of the higher production of male flowers compared to female flowers
probably due to the ambient temperature which induces the production of male flowers because the daily
average temperature was above 25°C. Therefore, the combination of high temperature and longer photopetiod
might decrease the rate of the female flowers. This is in line with the results of Meng and Li (2003) who stated
that when the environmental temperature exceeds 31°C it will affect the physiological functions of cucumber
plants and affect the inflorescence of male and female flowers that is high temperature will encourage more
male flowers than female flowers. In addition, Sudhakar and Choudhary (2020) who found that the
environmental factor plays a significant influence on sex expression in cucumbers which indicates high
temperatures encourage more male flowers production. Meanwhile, low temperature promotes more female
flowers.

Fruit growth and yield

Significant differences were recorded for cucumber fruit length and fruit diameter among different varieties. In
this study, the THM variety had the longest fruit length (35.6 cm), which is about 60.0% longer than the shortest
fruit produced by the variety TSB (Table 1b; Figure 2). In addition, the maximum fruit diameter was observed
in the variety TPB, which is about 27.66% increased diameter compared to the minimum fruit diameter
produced by the variety THM (Table 1b; Figure 2). Fruit length and fruit diameter were important parameters
which affect the total yield of cucumbers. According to Zhu ¢ a/. (1993), the different fruit sizes are due to their
own genetic characteristics.

Fruit weight was affected by the water contained in the fruit and the fruit size as well. Whereas it is
important for the fruit yield and market value. For this study, the highest fruit weight was obtained in the variety
TPB, which is about 38.74% more compared to the lowest fruit weight produced by the variety TSB (Table 1b).
The reason was that the variety TPB had the largest fruit diameter and the ideal fruit length. The lowest fruit
weight was observed in the THT variety because that variety had the smallest fruit length and diameter which
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was not ideal for the commercial production. It can cause a lower yield. The minimum fruit weight could be
related to the water and nutrient uptake of the variety. This finding is in line with the result of Waseem e# a/.
(2008) who found the contribution of nutrition and water uptake on fruit weight.

THM variety had the highest fruit set compared to other varieties. This is because the THM variety was
the first variety to produce female flowers which are indicated in Table 1(b). Additionally, the THM variety also
was the largest producer of female flowers compared to other varieties. Therefore, the THM variety had the
potential to produce more fruit sets. Lopez-Sese and Staub (2002) found that the number of fruits was under
the genetic control of both additive and dominant gene actions. Besides, the reason to other varieties produced
fewer fruits than the THM variety is that they took the longest days to produce the female flowers because of
sex expression or environmental factors. The result was similar to the finding of Wang ¢# /. (2011) who reported
that the strengthening of global warming and climate change is often subjected to high-temperature stress levels
and the factor that inhibit the production of cucumber plants.

In terms of yield, it is evident from the Figure 4 that the THM variety produced the highest yield among
the varieties, which was 78.42% higher compared to the lowest yield produced by the variety TSB (Figure 4).
THM variety had the minimum fruit diameter, in spite of that the THM variety had the maximum fruit length
that makes it the highest fruit yield and also the highest fruit producer among varieties. The variety TPB, TP,
and TSB had the potential to gain a higher yield because they had quite a large fruit diameter. Unfortunately,
late and lower production of female flowers leads to lower yield production. TSB variety had the lowest yield
production due to the minimum fruit length and diameter. Therefore, the highest numbers of fruits per plant
will be increasing the fruit yield. Clark ez a/ (1997), attributed that the differences in yield and its components
among crop genotypes due to the variations in genetic structure, mineral concentration, and potential to
transport photosynthetic materials within plants. Also, can be related to the previous finding of Abusaleha and
Dutta (1988) found that the component characters influence the expression of yield.

Total Chlorophyll Content

The results showed a significant difference in chlorophyll content on day 15 after transplant (p<<0.05).
Meanwhile, the flowering and fruiting stages showed non-significant differences. Based on the result presented
in Figure 5, the chlorophyll content was increased from day 15 after transplant until the flowering stage.
Nevertheless, the chlorophyll content was decreased at the fruiting stage. The reason for the lower chlorophyll
content in the leaf is one of the obvious signs which the leaves” senescence. When the senescence begins to
occur in the leaves, the appearance of a yellowish color on the older leaves indicated that the crops are starting
to terminate their growth and enter the next phase. The result was similar to the finding of Yurkovskii ez a/.
(1977), the chlorophyll content in leaf tissue varies with the age and species of the plant. Moreover, the
cucumber’s leaves were infected by the powdery mildew and attacked by aphids. Based on the previous finding
of Pavlovic ¢# al. (2014), stated that the decrease in chlorophyll content is not only due to leaf senescence but
also indicates the health of the plant.

Generally, the different varieties could have different leaf nutrient status even all the varieties got the
same amount of fertilizer. The result was similar to the similar finding of Bojovic and Markovic (2009) who
reported that several varieties were given the same amount of fertilizer, but the varieties showed different
chlorophyll content in the leaf tissue. In addition, the decreasing of chlorophyll content is also related to the
ability of nutrient absorption by the crops. Chikov (2017), reported that photosynthesis is not only related to
the leaf photosynthesis pigments but also related to many other factors such as nutrient absorption and storage
capacity for the nutrient and photosynthetic that are contained in the leaf.

CONCLUSION

From the overall findings it can be concluded that the variety THM has shown the best performance compared
to the variety TBP, THT, TSB, and TP, especially in terms of yield production. It has been proven by the result
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that the variety THM has taken the shortest time to produce female flowers and was the best producer of female
flowers that indicating the production of the highest yield. However, the variety TPB, TP, and TSB also had the
potential in producing a higher yield because it produced better weight and fruit diameter for each fruit as well.
However, the weaknesses noted for those 3 varieties; TPB, TP, and TSB were they had taken the longest days
to produce female flowers than the variety THM, also with lower numbers of female flower production.
Moreover, as the crop yield grows, the return profit will be increased. Therefore, the findings from this study
will be helpful for commercial growers as well as local farmers to make the best choice in the selection of
cucumber variety. Besides, it is known that the market price for the THM variety was higher than the other
varieties. So, it is better if farmers grow this variety for the high yield and also for high profit.
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