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Abstract

Protected cultivation using low-cost greenhouses gives growers the ability to produce consistent, market-
ready cut flowers while keeping initial investment and operational complexity within reach. By creating a
controlled microclimate, protecting stems from rain and wind and enabling season extension, modest
greenhouse structures significantly improve stem quality, vase life and harvest predictability. This practical
guide provides step-by-step recommendations for site selection, simple durable materials, low-tech climate
control measures, crop selection and scheduling, integrated pest management suited to protected spaces
and essential postharvest steps that preserve stem quality. The emphasis is on techniques that work reliably
for smallholders and cooperatives and on routines that maximize quality with limited inputs.

Keywords: Protected cultivation, cut flowers, low-cost greenhouse, season extension, integrated pest
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Introduction

Cut flowers are judged by appearance and vase life. Retail florists and customers pay
premiums for straight stems, clean petals and predictable delivery. In open fields, weather
eventswind, heavy rain, hailbruise petals and break stems; unpredictable temperatures upset
flowering schedules; and soil splash and rain foster diseases that shorten vase life. Low-cost
greenhouses offer a practical middle ground: they give most of the benefits of protected cultivation
at a fraction of the capital cost of glasshouses.A low-cost greenhouse is not a low-effort solution. It
is a deliberately simple, resilient structure that focuses investment where it matters: a sturdy frame,
a UV-stable cover, good ventilation and clean cultural practices. This guide is written for growers

who want practical, actionable stepswhat to build, how to manage the microclimate without
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expensive automation, which crops to try first and how to keep stems market-ready from harvest to
buyer.
Why low-cost greenhouses?
Low-cost greenhouses lower the entry barrier to protected cultivation and reduce financial risk
while delivering several important advantages:
e Protection from rain and wind that damage stems and petals.
e Reduced incidence of rain-splashed diseases.
e Ability to manage temperature and light to influence flowering times and extend the season.
o Better working conditions for careful harvest and postharvest handling.
Because they are cheaper and modular, these structures can be expanded or upgraded as experience
and cash flow grow. The focus for success is careful cultural practice, not expensive equipment.
Site selection and practical design
Select a level, well-drained site with easy access to water and transport. Avoid frost pockets
and areas prone to standing water. Consider local sun angles and shade sources: an east-west ridge
generally gives even light distribution in many climates, but adapt to your site.
Materials and design tips:
e Use locally available frame materials: treated bamboo, galvanized pipes, or timber. These are
inexpensive and easy to repair.
e Cover with UV-stabilized polyethylene film for the best balance of cost and light
transmission.
e Build modular spans (for example 6—8 m) to simplify repairs and future expansion.
o Install side roll-up curtains or fixed louvres and a ridge vent to allow good cross-ventilation.
e Add a base skirt or soil berm to reduce drafts and pest entry.
o Keep aisles functional but avoid wasting valuable bench/bed area.
Routine maintenancetightening fasteners, repairing tears promptly and clearing drainsextends
service life and reduces surprises.
Climate control without electricity-heavy gear
You do not need expensive controllers to create a usable microclimate. Focus on ventilation,
shading, evaporative cooling in dry climates and passive heat retention for cool nights.
Practical measures:
e Manual side rolls and ridge vents let you respond to conditions quickly. Teach workers
ventilation cues (temperature thresholds, condensation).
o Install removable shade nets (30-50% density) that can be added during hot months and
removed during cloudy periods.

e Use low-pressure misting or simple wet pads in arid climates to reduce daytime temperature.
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o Place dark water barrels or masonry inside the house as thermal mass to moderate nighttime
drops.

o Keep a simple thermometer and hygrometer and log daily max/min values so your actions
become evidence-based.

These low-tech practices deliver much of the benefit of advanced systems when used consistently.
Beds, media and nutrition
Well-prepared beds and media underpin strong roots and long stems.

o Raised beds filled with a mix of local topsoil, well-rotted farmyard manure and a bulking
agent (sand, rice husk or composted coir) give good drainage and structure.

e For pots or soilless bags, a coir-perlite or coir-sand blend is productive and drains well.

e Mulch beds to conserve moisture and reduce soil splash on stems (this keeps stems cleaner
and reduces disease).

o Fertility: use balanced feeds during vegetative growth and reduce nitrogen slightly during
bud set for stronger stems and better flower quality. Where automatic fertigation is not
available, hand-mix soluble feeds into irrigation water weekly or biweekly for steady
nutrition.

Water management and conservation
Water delivered properly is as important as fertilizer.

e Low-cost drip systems concentrate moisture in the root zone and reduce foliar wetting,
lowering disease risk.

e Micro-sprinklers can be used for larger beds but watch relative humidity.

o [Irrigate in the early morning; check soil moisture by feel to avoid overwatering.

o Capture rainwater if possible and store it in covered tanks to reduce contamination.

o Keep filters and lines clean to prevent uneven wetting.

Good water practice protects both yields and vase life.
Integrated pest and disease management (IPDM)

Protected spaces reduce some pests but can favor others by creating stable humidity pockets.
IPDM for low-cost greenhouses emphasizes sanitation, monitoring and minimal, targeted
interventions:

e Sanitation: clear plant debris, disinfect tools and harvesting knives and remove infected

material promptly.

e Monitoring: inspect plants twice weekly and use yellow sticky traps to detect thrips and
whiteflies early.

o Cultural control: avoid overhead watering, maintain plant spacing and prune for airflow and

rotate crops where practical.
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o Biologicals: where available, use predatory mites, lacewings andparasitoids. Reduce reliance
on broad-spectrum insecticides that harm beneficials.
e Judicious chemicals: apply only when thresholds are reached and rotate modes of action to

avoid resistance.
Record observations and interventions. Over time this log reduces surprises and improves outcomes.
Crop selection, variety choice and spacing

Not all flowers behave the same under protection. For first trials, choose resilient crops with
local demand and reasonable cycle lengths: gerbera, carnation, spray chrysanthemums, zinnia and
statice are common beginner choices. Seek greenhouse-adapted varieties when possible. Follow
recommended spacing to ensure light and airflow; overcrowding sacrifices stem quality for a slight
increase in plant numbers.
Scheduling and season extension

One of the strongest benefits of protected production is scheduling. Stagger plantings at 7—
14-day intervals for a continuous supply and work backward from key market dates (festivals,
holidays) to plan sowing and transplanting. Small protected seedbeds and row covers provide earlier
starts and extend production into shoulder seasons.
Harvesting and postharvest care

Harvest in the coolest part of the day and handle stems gently. Remove leaves that will be
below the waterline, recut stems under clean water and place them immediately into clean buckets
with preservative solution or a simple sugar-acid mix if commercial preservatives are not available.
Cooling is the most effective postharvest step: rapid cooling and clean water baths dramatically
extend vase life. If refrigeration is not available, keep buckets shaded and in a cool airy room and
change water frequently.
Business practices and community strategies

Smallholders benefit from cooperative approaches. Groups can buy films, irrigation parts and
biologicals in bulk, share labor and aggregate supply to larger buyers. Diversify crops between quick-
turn species that provide early cash flow and longer-cycle premium blooms that provide higher
margins. Offer value-added productspre-bunched stems or small bouquetsfor direct retail and event
markets. Keep meticulous records of costs, labor, yields and prices; often small improvements in
handling and timing increase profit more than new capital investments.
Low-cost innovations and practical tips

Adapt local materials and inventiveness to save cost: reclaimed bamboo, used pipes, or pallet
wood can form durable frames when properly treated. Old plastic bottles make low-cost cloches for
seedlings. DIY drip from available hoses and locally bought emitters often works well. A shaded

potting area and a clean harvest table pay dividends in quality and worker comfort.
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Start-up checklist and routines

Start-up essentials: prepare the site and drainage; assemble frame and cover; build side vents
and a ridge vent; prepare raised beds; set up a basic drip system and a water tank; secure seed or
nursery material and essential fertilizers; and stock sharp knives, clean buckets and a
thermometer/hygrometer. Daily routine: check vents and temperatures, inspect for pests, irrigate as
needed, remove spent blooms and keep harvest area clean. Weekly: maintain sticky traps, inspect
irrigation and film condition and update your diary of observations.

A small trial plan for 100 m?

Allocate a 100 m? trial to a mix: one bed with a quick-turn crop like zinnia for fast cash flow,
one bed with gerbera for steady mid-term returns and one small bed for a longer-cycle crop such as
spray carnation to test longer returns. Stagger sowings weekly so you build harvest competence and
avoid a single large harvest that may saturate the local market.

Common cut flowers & greenhouse parameters
S.No Cut flower Typical Day Night | RH | Spacing Quick note
height temp temp | (%) (cm)
(cm) O O

1 Gerbera 35-60 1824 | 12-16 | 60— | 30x30 Prefers bright
70 light, good
drainage
2 Carnation 60-90 16-22 | 10-14 | 60— | 20x20 Pinching
70 improves stems
3 Chrysanthemum | 40-80 16-22 | 10-14 | 60— | 25%x25 Photoperiod
(spray) 70 sensitive
4 Chrysanthemum | 60-90 1622 | 10-14 | 60— | 30x30 For single large
(disbud) 70 blooms
5 Rose (mini, 40-80 20-26 | 14-18 | 60— | 30%30 Varieties for
spray) 70 greenhouse

perform better
6 Rose (standard) 80-120 20-26 | 14-18 | 60— | 40x40 Requires support

70 and pruning

7 Gladiolus 80—-120 1824 | 12-16 | 55— | 10x20 Best on raised
65 beds

8 Lilium 80—120 1622 | 12-16 | 60— | 20%30 Bulb
70 management key

9 Alstroemeria 60-90 1522 | 10-14 | 60— | 25%30 Prefers cooler
70 nights

10 Statice 40-80 1824 | 12-16 | 50— | 25%x25 Good for drying
60

11 Eustoma 30-50 1822 | 12-15 | 60— | 20x25 Sensitive to

(Lisianthus) 70 waterlogging

12 Zinnia 30-90 20-28 | 15-18 | 50— | 25%x25 Quick-turn crop

60
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13 Marigold 3040 20-28 | 16—-18 | 50— | 25x25 Good for borders
(African) 60 and massing
14 Marigold 20-30 20-28 | 16-18 | 50— | 20%20 Fast and
(French) 60 economical
15 Cosmos 60-120 20-26 | 14-18 | 50— | 25%30 Airy habit, good
60 for bouquets
16 Snapdragon 30-90 1622 | 10-14 | 50— | 20x25 Cooler-season
60 crop
17 Sweet pea 40-90 12-18 | 8-12 60— | 10x20 Climbs; needs
70 trellis
18 Nerine 30-60 16-22 | 10-14 | 50— | 15%20 Bulbous, for
60 specialty markets
19 Ranunculus 2040 12-18 | 6-10 60— | 10x20 Prefers cool
70 conditions
20 Calla lily 40-80 16-22 | 12-16 | 60— | 20x25 Elegant, requires
70 consistent
moisture

Practical troubleshooting

High humidity and grey mould: increase ventilation, remove infected tissue promptly and
avoid overhead watering. Short or weak stems: improve light, check root space and reduce crowding.
Persistent insect problems: tighten exclusion measures, increase monitoring frequency and consider
biological control agents. Keep a short incident log and refer to it weekly to spot recurring issues
early.
Conclusion

Low-cost greenhouses make protected cultivation accessible and profitable for many
growers. They reward thoughtful design, disciplined cultural routines and attention to postharvest
care more than large capital outlays. Start with a modest trial, focus on consistency and quality, keep
good records and scale gradually as you learn what your market values. With disciplined attention to
the few things that mattertiming, cleanliness, steady water and nutrients and careful handlingyou can
turn a modest structure into a reliable source of premium stems and steady income.
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