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he pointed gourd (Trichosanthes dioica

Roxb.), commonly known as parwal, is an
economically significant and nutritious perennial,
dioecious vegetable crop native to the Indian
subcontinent. It belongs to the family
Cucurbitaceae and is highly valued for its
immature fruits and medicinal properties. This
review meticulously synthesizes the current state-
of-the-art in its production technology, focusing on
optimized cultivation practices necessary for high- ; TP
yield commercial farming. Key technological aspects, including the critical nature of
vegetative propagation via stem cuttings for sex management, the optimal 1:9 male-to-female
plant ratio, advanced nutrient management (including the role of potassium and
micronutrients), and high-density planting utilizing the trellis/bower system, are discussed.
Furthermore, modern approaches to integrated pest management (IPM), particularly against
the devastating fruit fly, and strategies for maximizing the perennial productivity of the vine
are explored. The findings underscore the importance of integrating traditional knowledge
with scientific advancements to ensure sustained productivity, enhance fruit quality, and
improve the economic returns for pointed gourd growers.

Keywords: Pointed gourd cultivation, Vegetative propagation, Male-to-female ratio,
Trellis/bower system, Integrated pest management (IPM)

Introduction

The pointed gourd, Trichosanthes dioica, occupies a unique and significant position within
the tropical vegetable economy, particularly across South Asia. Its perennial nature and high
demand throughout the year make it a staple crop in many regions, providing consistent
income to farmers. Botanically classified under the Cucurbitaceae family, the crop is
distinguished by its dioecious characteristic, meaning male and female flowers are borne on
separate plants, a feature that profoundly dictates its propagation and field management
strategies.

Traditionally cultivated using localized techniques, the push for commercial and
exportoriented production has necessitated the standardization and improvement of its entire
production technology chain. The successful cultivation of parwal is not merely reliant on
favorable environmental factors, but on the precise execution of a series of management
practices that address its specific physiological and reproductive requirements. This article
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aims to provide a comprehensive, academically grounded review of the production
technology of pointed gourd, detailing the best practices from land preparation through to
post-harvest handling. The focus will be on the scientifically validated techniques that
contribute to maximizing yield and maintaining fruit quality.

This review specifically addresses the challenges inherent in pointed gourd
cultivation, such as managing the dioecious nature, protecting the crop during its long
growing season from various pests and diseases, and optimizing nutrient delivery in diverse
soil types, including the unique riverbed (Diara) cultivation systems prevalent in the Lower
Ganges Plain. Understanding these integrated practices is crucial for developing sustainable
and profitable pointed gourd farming models.

Botany, Climate, and Soil Requirements

Botanical Description and Importance

T. dioica is a sprawling, perennial vine with thick, pencil-sized stems and simple, darkgreen,

cordate (heart-shaped) leaves. The flowers are tubular and white, opening typically in the

evening, a factor that influences the timing and efficacy of manual pollination. The fruit, a

pepo, varies in shape (long, roundish, or tapering) and color (dark green with or without

white stripes).

Economically, the immature fruit is the primary product, used extensively in curries, fried

dishes, and pickles. Nutritionally, the fruit is light and easy to digest, containing

approximately 2.0% protein, (3% fat, and notable amounts of vitamins and minerals. The

young leaves are also consumed as nutritious leafy vegetables. Its medicinal value is

recognized in traditional systems for treating high fever, bronchitis, and for its diuretic and

cardiotonic properties.

Climatic Considerations

Pointed gourd is a sun-loving, warm-season crop. Its perennial rootstock allows it to survive

the winter, but the vine typically enters a dormant phase or ceases active growth when

temperatures drop below 15°C.

e Optimal Temperature: The ideal range for vegetative growth and flowering is 30— 35°C.

e Humidity: Hot and humid conditions favor rapid growth.

Sensitivity: The crop is highly sensitive to severe cold and frost, which can cause significant

damage to the vegetative parts and reproductive structures.

Soil Preference and Preparation

%+ Successful cultivation requires a fertile, well-drained soil, primarily sandy loam or loamy
soil, rich in organic matter (OM). The optimal soil reaction is slightly acidic to neutral,
with a pH range of 6.0 — 7.0. The plant has deep root systems, which is beneficial in
riverbed (Diara) cultivation, allowing it to tap into subterranean moisture.

Land Preparation: The field should be deeply ploughed 2 - 3times to achieve a fine tilth and

to eradicate perennial weeds. Incorporating a substantial quantity of welldecomposed Farm

Yard Manure (FYM) or compost during the final ploughing is critical to building the high

organic matter content required. Planting is often done in pits or furrows, which are filled

with a mixture of soil and FYM.

Varieties, Propagation, and Field Establishment

Improved Varieties

Variety selection is crucial, as differences exist in yield potential, fruit quality ( striations,

shape, seed content), and pest resistance. Key high-yielding and popular varieties include:

1. Swarna Alaukik: Known for having fewer seeds, round fruit shape, light green color,
and high yield potential (up to 250 — 300 9/ha).

2. Kashi Alankar: Renowned for high yield (up to 200 — 250 g/ha) and its tender, light green
upper part.

3. Rajendra Parwal-1: Characterized by elongated, large green fruits.

4. Faizabad Parwal-4: A regionally favored cultivar.
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5. Chess Hybrid-1: Noted for its resistance to fruit fly infestation, a significant advantage in
areas where this pest is endemic.

Propagation Techniques

Vegetative propagation is the commercial standard due to the dioecious nature of the crop

and the genetic uniformity it ensures.

Vine Cuttings (Commercial Method)

This method is preferred because it allows for the precise selection of female (fruiting) and

male (pollinizer) plants, thereby controlling the essential 1:9 or 1:10 male:female ratio.

% Cutting Preparation: Stem cuttings, approximately 60 - 90 cm long with 7 — 10 nodes,
are prepared from one-year-old vines, typically harvested in October or November before
the dormancy period.

% Nursery Phase: The cuttings are often placed in a nursery bed or polybags for 2 - 3
months for rooting, preparing them for transplanting in early spring (FebruaryMarch) or
during the autumn season (August-October).

% Planting Methods: Cuttings may be planted straight in furrows or coiled into a ring
shape ("Lachhi’ or ’Lunda’ method) and buried 3 - 5cm deep in prepared pits, ensuring
the ends remain above ground.

Root Suckers

While an easier method, it is less common for large-scale commercial farming due to the

limited availability of planting material and potential difficulty in maintaining the correct sex

ratio unless suckers are carefully sourced.

Field Management and Sex Ratio

The maintenance of the correct sex ratio is arguably the most critical step in pointed gourd

production technology.

% Planting Ratio: For every nine to ten female vines planted, one male vine must be
strategically planted nearby to ensure adequate pollen availability. Male plants should be
distributed uniformly throughout the field to facilitate pollination.

% Spacing: Plant-to-plant distances are typically 1.0 m, with row-to-row spacing of 1.5 —
2.5m, adjusted based on whether a trellis system is used (trellis allows for slightly denser
planting.

Nutrient Management and Intercultural Operations

Fertilization Protocol

The long cropping cycle and high biomass production necessitate a well-structured
fertilization program, with a strong emphasis on organic matter and balanced NPK
application.

Table 1. Suggested NPK and FYM Application Schedule

FYM(T/HA) 20—-25kg Basal application during final land preparation/pit filling.

Phosphorous(P205) 40 —50 kg Full dose as basal application before planting.
Potassium(K20) 40 - 50 kg Full dose as basal application before planting.
Half dose basal; remaining half split into two top
Nitrogen(N) 60 — 80 kg dressings( 30 and 60 days after planthing or at pre-

flowering and post-flowering stages.)

Role of Key Nutrients

Nitrogen: Essential for vigorous vegetative growth of the vine. Since it is split, sustains
growth over the long season.

Phosphorus: Critical for robust root system establishment, which is vital for the perennial
survival and nutrient/water uptake capacity, especially in Diara lands.

Potassium: Plays a vital role in fruit quality, sugar formation, and enhancing resistance to
disease. Adequate K application is linked to better fruit keeping quality and market
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acceptance. Soil testing is highly recommended to tailor fertilizer doses to local soil nutrient

status.

Irrigation Management

While pointed gourd can tolerate some degree of water stress due to its deep root system,

consistent moisture is necessary for high yield, especially during the flowering and fruiting

stages.

e Initial Phase: Light, frequent irrigation is needed immediately after transplanting the
cuttings until establishment. Over-irrigation at this stage can promote fungal diseases like
Fusarium root rot.

e Summer Peak: During the main fruiting season (summer), irrigation frequency increases
to every 4— g days.

e Methods: Drip irrigation is highly efficient, particularly in raised beds, ensuring water is
delivered directly to the root zone and minimizing nutrient leaching.

Weed Control and Training

Weed competition, especially during the initial establishment phase, significantly reduces

yield.

e Weeding: Manual weeding and hoeing are common, particularly at ;s—3 days after
planting.

e Mulching: The use of straw, sugarcane trash, or polyethylene film mulch is highly
effective for weed suppression, conserving soil moisture, and preventing fruits from
coming into direct contact with the soil (reducing the incidence of fruit rot).

Training System: Training the vines on a **bower (mandap) or trellis system** is a modern

technological practice crucial for maximizing yield per unit area. Training improves light

interception, air circulation, facilitates pest and disease control, and makes harvesting easier.

This vertical system drastically increases the effective cropping space.

Integrated Pest and Disease Management (IPDM)

Pointed gourd faces several significant biological constraints that must be managed

proactively across its long growing season.

Major Insect Pests and Control

The most destructive pest is the fruit fly.

Fruit Fly (Bactrocera cucurbitae)

This pest causes severe damage, with females laying eggs beneath the skin of developing

ovaries. The resulting maggots feed internally, causing the fruit to rot.

e Cultural/Mechanical Control: Regular and timely harvesting of fruits prevents the life
cycle from continuing in damaged or over-mature fruits. The use of pheromone traps at a
rate of 1o traps/ha is a highly effective, non-chemical control measure for monitoring and
mass-trapping male flies.

e Chemical Control: If infestation is severe, sprays of insecticides like Malathion or
Dimethoate 30 EC can be applied, typically mixed with jaggery (crude sugar) to attract the
flies.

Beetles (Red Pumpkin Beetles and Blister Beetles)

These pests attack the young leaves and shoots. They are generally managed using

insecticides like Carbaryl or Quinalphos when population levels cross the economic

threshold.

Major Diseases and Control

Vine and Fruit Rot

Often a soil-borne complex disease, it causes wet, dark green spots on fruits that are in
contact with the ground, leading to decay.

Management: Proper training (trellising) to keep fruits off the soil is the best preventive
measure. Soil solarization and the application of Neem Cake (5 g/ha) before planting are
effective. Fungicides containing Mancozeb or Indofil M-45 can be used for protection.
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WP Powdery Mildew

285 Characterized by a white, powdery growth on leaves, affecting photosynthesis. It is common
Q8 in dry periods or when air circulation is poor.

Management: Systemic fungicides are generally effective. Ensuring vines are trained and

Qs pruned to maintain good air flow is a vital cultural control practice.
C350K0 : i .
“ Harvesting, Yield, and Post-Harvest Handling
. Harvesting Schedule
&% Fruiting typically commences gy — 149 days after transplanting, depending on the variety and
planting time.

e Maturity Index: Fruits are ready for harvest when they are still green, tender, and the
skin can be easily impressed by a gentle finger press. If the fruit is allowed to ripen fully,
the flesh becomes tough and the seeds harden, making it unsuitable for market.

e Timing: Harvesting must be done at least weekly (and sometimes twice weekly during
peak season) to ensure only immature, tender fruits are collected.

e Best Practice: Fruits should ideally be plucked in the early morning to retain freshness
and turgidity for a longer duration, maximizing their market value.

Yield Potential

The pointed gourd is highly productive, offering high returns over multiple years from a

single planting.

e First Year: Yields are typically lower, often ranging from 150 to 290 g/ha.

e Subsequent Years (2nd to 4th): With optimal management and perennial productivity,
yields stabilize and increase, commonly reaching **,s,to 350 g/ha** in the peak years. The
economic life of a pointed gourd plantation is typically 3 — 4 years, after which the vines
require replacement.

Post-Harvest Management

Since pointed gourd is highly perishable, post-harvest handling is crucial.

+ Washing and Grading: Fruits should be cleaned gently and graded based on size, shape,
and freedom from blemishes.

%+ Storage: Optimal storage conditions are temperatures of 19°'C to 13’C with g%—g5%
relative humidity. Under these conditions, the fruits can maintain quality for up to 10
days. At room temperature, shelf life is limited to , — 3 days.

s Packaging: For local markets, fruits are often packaged in bamboo baskets or gunny
bags. For distant markets or export, ventilated corrugated fiberboard boxes are necessary
to maintain quality.

Advanced Techniques and Future Directions
Use of Plant Growth Regulators ( PGRs ): In some regions, Plant Growth Regulators are
employed to manipulate flowering and fruit set, especially during off-season production.
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NAA (Naphthalene Acetic Acid): Spraying NAA at concentrations of 400 — 500 ppm 0oN

female flower buds before anthesis has been shown to induce parthenocarpy (fruit

development without fertilization). This is particularly useful when male flowers are scarce

or when timely manual pollination is challenging.

Diara Land Cultivation

The unique environment of riverbeds (Diara lands), which are annually enriched by silt

deposition and provide deep subterranean moisture, is highly suited for pointed gourd.

Cultivation in these areas requires specific strategies:

e Pit Preparation: Pits are dug after the monsoon recedes (October-November).

e Variety Selection: Varieties with a strong deep-root system are preferred.

e Weedicide Restriction: Due to the proximity to the river, the use of chemical weedicides
is often restricted, favoring manual weeding and mulching.

Conclusion

The pointed gourd is an exceptional perennial vegetable with significant economic potential.
Its successful commercial production hinges upon a rigorous application of specialized
production technology. The key pillars of this technology are: the maintenance of the
genetically pure vine cuttings, stringent control over the ; . ¢ male:female plant ratio, the
implementation of a trellis system for enhanced productivity, and a robust IPDM strategy
centered on fruit fly control. Future research should focus on breeding for high-yielding,
seedless or low-seed varieties that are genetically resistant to major pests and diseases, further
reducing reliance on chemical inputs and ensuring the sustainability of this important crop.
The integration of precision agriculture tools, such as remote sensing for nutrient and water
stress monitoring, offers promising avenues for optimizing pointed gourd cultivation in the
years to come.
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