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Abstract

Momordica charantia, commonly known as bitter gourd or bitter lemon, belongs to the Cucurbitaceae family and is a
versatile herb cultivated in various tropical and subtropical regions. Despite its distinctive appearance and bitter taste,
it stands out as one of the most nutritious gourds. Numerous studies have highlighted its antimicrobial properties against
soilborne pathogens and inhibitory effects on human pathogens. Additionally, the plant contains compounds known to
repel insect pests. In Romania, M. charantia has been successfully acclimatized at the Vegetable Research and
Development Station in Buzau, leading to the development of two cultivars: Rodeo and Brancugi. Over a span of fifteen
years, this plant has demonstrated resilience, remaining free from diseases and pests that could compromise its yield.
However, during the vegetation period of 2023, a notable exception occurred as researchers identified an infestation of
Helicoverpa armigera in the fruit crop. Intriguingly, this pest has not been previously reported in association with bitter
gourd worldwide. The existing literature does contain studies on the inhibitory effects of M. charantia compounds against

H. armigera, but this case study demands further investigation.
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INTRODUCTION

Bitter melon, known by various names such as
bitter cucumber, bitter gourd, and karela, is a
unique member of the Cucurbitaceae family,
closely related to squash and cucumbers.
Despite its less-than-appealing appearance and
bitter taste, it stands out as one of the most
nutritious and versatile vegetables, widely
consumed in Southeast Asia, Indo-China
(Poolperm and Jiraungkoorskul, 2017), and
even in Brazil (Magalhaes et al., 2019) for both
culinary and traditional medicinal purposes.
However, in the Western world (Basch et al.,
2003), especially in countries like Romania,
bitter melon dishes are not as renowned due to
its distinctive taste.

The scientific name of bitter melon is
Momordica charantia L. Delving into the
etymology of the term "momordica", we
discover its Latin origin, "mordicus", meaning
"biting" (Afsar et al., 2022; Newton, 2023). This
nomenclature intriguingly aligns with the
grooved edges of its seeds, creating an
appearance reminiscent of having been chewed.
Despite its unpalatable taste, bitter melon has
gained attention for its rich diversity of primary
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and secondary metabolites, showcasing
therapeutic potential across various domains
(Supe and Daniel, 2015; Bukhari et al., 2019).
This unassuming vegetable proves to be a
powerhouse with antiulcer properties (Gupta et
al., 2011; Jia et al, 2015), antioxidant
capabilities (Mala et al., 2017; Svobodova et al.,
2017, Wang et al., 2017; Shafie et al., 2018),
antimicrobial properties (Jia et al., 2017; Shafie
et al., 2018; Zubair et al., 2018; Bukhari et al.,
2019), anthelmintic prowess (Swarna and
Ravindhran, 2012; Wang et al., 2016),
antidiabetic potential (Jia et al., 2017; Wang et
al., 2017; Peter et al., 2018; Lucas et al., 2010),
anti-inflammatory attributes (Lucas et al., 2010;
Peter et al., 2018), antihyperglycemic effects
(Palamthodi and Lele, 2014; Jia et al., 2017,
Peter et al., 2018), anticancer properties (Jietal.,
2010; Lucas et al., 2010; Wang et al., 2016;
Poolperm and Jiraungkoorskul, 2017), and
nutritional perks as an antilipolytic agent
(Nerurkar et al., 2010; Wang et al., 2017).

The increasing global concern over bacterial
resistance, predicted to be a leading cause of
death by 2050 (de Kraker et al., 2016; Boklage
and Lehmkuhl, 2018; Sanchez and Gustot,
2019), has thrust the spotlight on bitter melon.



In the face of bacteria becoming resistant to
almost all existing antibacterials (McCarthy,
2017), the quest for novel antibacterial entities
is now a global research focus (Tacconelli et al.,
2018), and M. charantia emerges as a species
holding tremendous potential. Multiple studies
have highlighted its antifungal and antibacterial
activity (Adeyemi et al., 2015; Supe and Daniel,
2015; Yaldiz et al., 2015), not only in the leaves
(Makhija et al., 2011; Supraja and Usha, 2013;
Brandao et al., 2016; Bukhari et al., 2019) but
also in the fruit (Mwambete, 2009).

In various studies, Momordica charantia has
demonstrated its potential in insecticidal
prowess against a range of pests. Notably, it has
exhibited effectiveness against mustard sawfly
(Kumar et al., 1979), mosquitoes (Singh et al.,
2006; Maurya et al., 2009; Mituiassu et al.,
2021; Subramaniam et al., 2021), and common
weevils, including the mung bean weevil and
cowpea weevil (Callosobruchus chinensis; C.
maculatus) (Ajayi, 2005; Wahyutami and
Aisyah, 2022). Moreover, Momordica charantia
has displayed insecticidal properties against
aphids such as sugar cane aphids (Melanaphis
sacchari) and mustard aphids (Lipaphis erysimi)
(Mishra et al., 2006; Salinas-Sanchez et al.,
2021).

While it's generally believed that bitter gourd's
toxic compounds make it resistant to foliage
pests and diseases (Robinson and Decker-
Walters, 1997), our observations reveal a novel
challenge - an infestation with Helicoverpa
armigera (Hiibner), commonly known as the
cotton bollworm. This unexpected occurrence
prompts a reassessment of bitter melon's pest
resilience and introduces a new dimension to its
cultivation considerations.

MATERIALS AND METHODS

The Vegetable Research Development Station
in Buzau, Romania, stands as a prominent
research center dedicated to the acclimatization
of new plant species. Notably, since the early
2000, the research center has undertaken an
acclimatization program focused on Momordica
charantia, commonly known as bitter melon. As
a result, the VRDS portfolio proudly boasts two
commercially available varieties of bitter melon
named Rodeo and Brancusi (Figures 1, 2).
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Figure 2. Momordica charantia cultivar: Rodeo

Momordica charantia is an annual, monoecious
climbing plant with a cardinal taproot. The
stems extend from the top of the taproot,
spreading to climb any available support,
necessitating the use of a trellising system. The
plant features modest leaves, measuring 4-6 cm
in width, with 3-7 deeply separated lobes. The
pendulous fruits, characterized by 2-9 cm long
stalks, typically exhibit a spindle or ellipsoid
shape, appearing warty or ridged. They dehisce
unevenly, resembling a 3-valved fleshy capsule.
In terms of colour, the Brancusi variety displays
a white-green hue when immature, while the
Rodeo cultivar takes on a dark green colour
during this stage. Additionally, the Brancusi
fruit can attain lengths of up to 40 cm, whereas
the Rodeo variety produces smaller fruit ranging
from 10-15 cm. Notably, the Rodeo variant
features more prominent ribs compared to the
Brancusi cultivar.

For the cultivation process, the cultivars were
sown in the first decade of March and
transplanted in the last decade of April in
polytunnels. The selected planting scheme
maintained a spacing of 70 cm between plants
and 150 cm between rows. The obtained yield
was 1.2 tons per 400 square meters. Throughout
the vegetation period of 2023, diligent
monitoring efforts were employed to assess and



combat potential pathogen attacks. Pathogen
attacks were quantified using key indicators,
including the frequency of attack (F%), intensity
of attack (I%), and the degree of attack (DA%).

RESULTS AND DISCUSSIONS

Bitter gourd faces several challenges from insect
pests and diseases, although none of them have
been deemed significantly impactful (Robinson
and Decker-Walters, 1997). In the relevant
literature, the primary pests of bitter melon are
typically recognized as the ladybird beetle
(Epilachna septima), fruit borer (Diaphania
indica), fruit fly (Bactrocera cucurbitiae), and
red pumpkin beetle (Aulacophora foveicollis)
(Bharathi and John, 2013). However, these pests
are predominantly prevalent in Asia and Africa,
not in Europe. In the European context, bitter
melon cultivation may be prone to interference
from the leaf miner (Liriomyza trifolii) and the
root-knot nematode (Meloidogyne incognita).
In Romania, bitter gourd has exhibited tolerance
to specific pathogenic attacks (Lagunovschi-
Luchian et al., 2017; Bute et al., 2020). Our
study aligns with this trend, as we observed
minimal interference from the leaf miner, with
the primary interaction being with Meloidogyne
incognita. Although the frequency of attack
occurred over 33.7% of the crop surface, and the
intensity of the attack ranged from mild to
medium, it did not result in significant yield
losses (Figure 3).

Figure 3. Nematode infestation on M. charantia roots

Disease resistance is a crucial trait in bitter
gourd cultivation due to its potential to
significantly reduce both yield and quality. The
escalating use of chemicals for pest and disease
management raises apprehensions among
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growers about both economic viability and
human health (Kole et al., 2020).

Globally, Fusarium wilt (Fusarium oxysporum
f. niveum) is the most prevalent disease in bitter
gourd crops. Fusarium wilt, caused by Fusarium
oxysporum, is a common and destructive soil-
borne disease affecting cucurbit crops worldwide.
Additionally, anthracnose (Colletotrichum
lagenarium), powdery mildew (Sphaerotheca
fuliginea), downy mildew (Pseudoperonospora
cubensis), and fruit rot (Pythium
aphanidermatum) contribute to significant foliar
and yield losses in bitter melon crops (Bharathi
and John, 2013). In Romania, sporadic
anthracnose attacks were observed, with a
frequency of 35.7%, intensity at 10%, and a
degree of attack at 3.6% (Bute et al., 2020). At
VRDS Buzau, no diseases affecting yield or fruit
quality have been recorded.

The atypical weather patterns of 2023, amidst
the broader context of climate change, witnessed
heatwaves during the summer leading to an
increase in pest activity, notably Helicoverpa
armigera, commonly known as the cotton
bollworm. Towards the end of August 2023,
sporadic attacks on bitter melon fruits by
Helicoverpa armigera were noted after a period
of pest-free conditions (Figures 4 and 5).

Figure 4: Helicoverpa armigera infestation on
bitter melon fruit

The sporadic infestations noted towards the end
of August 2023 were attributed to the third to
sixth instar of the second-generation larvae of
Helicoverpa ~ armigera.  Regarding  the
established indicators frequency of attack (F%),
intensity of attack (1%), and the degree of attack
(DA%) these metrics were determined based on
the activities of the aforementioned third to sixth
instar larvae of Helicoverpa armigera.
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Figure 5. Bitter melon fruit and cross-section under
Helicoverpa armigera attack

The frequency of attack was recorded at 12.3%,
with variations in intensity observed among
different cultivars. Notably, Brancusi exhibited
higher susceptibility (7.1%) compared to Rodeo
(5.48%). The degree of attack ranged from 6.4%
(Rodeo) to 8.6% (Brancusi).

It is crucial to emphasize that these indicators
provide insights into the behavior and impact of
the specific generation of Helicoverpa armigera
larvae under investigation. Importantly, the
cotton bollworm demonstrated a distinctive trait
by exclusively targeting the fruits, leaving the
leaves unaffected.

Despite the unexpected nature of these
occurrences, the persistence, virulence, and
ongoing impact of the attacks warrant further
study in subsequent years. This exploration aims
to discern whether the observed trend in 2023
was a singular event influenced by the
heatwaves or indicative of a continuing pattern.
Worldwide, M. charantia is extensively studied
for its undeniable benefits. In Romania, while
this plant is not as common, recent studies are
increasingly recommending its cultivation for
both crops and medicinal purposes.

Notably, in Romania, pests and diseases do not
pose a significant threat, emphasizing the
importance of maintaining the crop's current
status.

To address potential pest and disease issues in
Momordica cultivation in Romania, it is crucial
to implement thorough crop monitoring and
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utilize cultivars with high tolerance. Moreover,
imposing restrictions on the import of fruits
susceptible to various plant pathogens and
diseases becomes essential. It is worth noting
that the European Union has established specific
import requirements for bitter melon fruits from
Sri Lanka, Thailand, Honduras, and Mexico.
These requirements emphasize the necessity for
produce originating from pest-free areas or those
with comprehensive physical protection. The
stipulations also highlight the importance of
implementing multiple measures throughout the
production, handling, and inspection processes
(Official Journal of the European Union, 2022).
In Romania, we have Momordica cultivars,
including Brancusi and Rodeo, renowned for
their robust yield potential and excellent
adaptation to the local pedoclimatic conditions.
The cultivation of these varieties not only proves
to be viable but also offers substantial
advantages for farmers.

CONCLUSIONS

Momordica charantia, though less common in
Romania, has been gaining attention for both
agricultural and medicinal purposes. Pest and
disease management, particularly in the face of
an emerging threat from Helicoverpa armigera,
underscores the need for vigilant crop
monitoring and the adoption of tolerant
cultivars. Notably, local cultivars like Brancusi
and Rodeo showcase high yield potential and
adaptability to the local pedoclimatic conditions,
making them not only viable, but also
advantageous choices for Romanian farmers.
The impact of climate change, exemplified by
heatwaves in 2023, further emphasizes the
importance of ongoing research to understand
and address evolving challenges in Momordica
cultivation.
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