Unit-III
NURSERY MANAGEMENT
(14)

For successful protected cultivation seedling should be raised in high tech nursery only. High- tech nursery can be established as a small- scale industry in major vegetable growing areas especially in peri – urban areas. By this way the vegetable growers can get virus free, healthy and off season seedling as per their requirement generating extra employment to rural youth.
Plug – Tray Nursery raising
Vegetable seedlings or nursery can be raised in a number of containers. Plastic trays are standard ones used worldwide. Generally, plastic trays or portrays having different sizes of cells are used for raising seedlings. Generally, plastic trays or portrays having different sizes of cells are used for raising seedlings. These trays helps in proper germination, provide independent area for each seed to germinate, reduce the mortality rate, maintain uniform and healthy growth of seedlings, are easy in handling and storing, reliable and economical in transportation . These nursery trays may be fixed in thermocol base trays having same number and size of cavities before filling media. If thermocol base is not available only trays placed on floor or firm base may be used. Mostly artificial soilless media is used for raising healthy and vigorous seedlings in plastic portrays. Mainly three ingredients- cocopeat, vermiculite and perlite are used as root medium for raising nursery. These ingredients are mixed in a 3:1:1 ratio before filling in plastic portrays.
Root Medium
Coco peat: It is completely free from infestation of any pest or pathogen. It is commonly used as a medium for raising nurseries of vegetables and ornamental plants.
Perlite: It is light rock material of volcanic origin. it is essentially heat – expended aluminium silicate rock. It improves aeration and drainage. Perlite is neutral in reaction and provides almost no nutrients to the media.
Vermiculite: It is heat expended mica. It is very light in weight and has minerals for enriching the mixture (magnesium and potassium) for enriching the mixture as well as good water holding capacity. Neutral in reaction (pH), it is available in grades according to sizes.
Sowing and after care:
Seeds true to type and of good quality should be purchased fresh for each growing season. Seeds are usually planted in shallow depth after pressing the media with finger in a gentle way into the potting plugs or cells which filled with media. After sowing of seed, a thick layer of vermiculite is given to cover for better germination as this media has water holding capacity. These portrays are kept in germination room at optimum temperature for early and better germination. Water is applied after sowing of seeds in each tray. Hundred percent humidity is maintained and when level comes down irrigation is applied. For raising good and healthy seedlings, optimum EC of irrigation water should be 1.6 to 1.7 with pH of 6.6 to 6.7. Nutrients are applied in form of water soluble N:P:K (1:1:1) @ 140 ppm once a week through the fine sprinkler to maintain the uniformity .
Hardening of vegetable seedlings before transplanting in the main field is very essential for reducing transplanting shock and also to have better crop stand. Plants should be gradually hardened or toughened by acclimatizing them to anticipated growing conditions of fields, at least a week before planting them in main field. This is done by slowing their rate of growth to prepare them to withstand such as chilling, drying winds, shortage of water or high temperature. Generally, seedlings of all vegetables become ready for transplanting 28-30 days after sowing in plug tray.
Advantages of high tech nursery raising:
· Seedling can be raised under adverse climatic conditions where, it is not possible otherwise.
· Healthy seedlings can be raised.
· There is no chance of soil-borne fungus or virus infection to seedling as the nursery is grown in soilless sterilized media.
· Drastic reduction in mortality in transplanting of seedlings as compared to traditional nursery raising.
· Early / offseason planting is accomplished by raising such nursery.
· Easy transportation
· Weed free
· Better root development
· Approximate cost of nursery raising in a year is 3 to 4 lakhs and net profit of 4 to 6 lakh / 1000 m2
· In this technology seed rate can be reduced to the 30-40% as compared to open field.
· Saving the fertilizer and water of use of plug tray nursery.

GRAFTING
()
Wedge grafting
· Wedge grafting is a relatively easy method of propagation.
· Success percentage is higher than that of budding.
· The plants grafted with wedge method takes less time (9-12 days) for sprouting and plant gets ready for sale within five months from day of grafting operation.
· The grafted plants showed very high field establishment on account of undisturbed tap root system.
· The major advantage of this technique is that, plants get higher success rate with the help of polythene cap even at low temperature (during winter season).
· After grafting, if scion dies for any reason, the split portion is beheaded and rootstock can be used for further grafting.

Steps:
· Prepare the rootstock seedlings by removing side shoots frequently. Newly emerged stock shoots of 1 year old rootstock, seedlings having bronze coloured leaves are selected for wedge grafting.
· Select 5-7 months old seedlings having straight growth and thickness of 0.8 to
1.25 m in diameter. 
· For high success temperatures of 30-32oC are ideal.
· Scion wood to be used is defoliated 7- 10 days prior to grafting.
· In winter season defoliation can be done on the same day of detaching.
· Leaf blades are removed leaving the petioles from the scion sticks, wrap them in polythene and store in cool place preferably at 5-60C.
· Dip the scion sticks in 0.1% Bavistin solution before storing.
· Thickness of stock shoot and scion stick should be the same.
· After the grafting process is over, it is secured firmly using 1.5 cm wide, 4.5 cm long and 200 gauge ployethylene strip without leaving any air pocket.
· This can be performed in open field or containers.
· With use of poly and net house, grafting operation can be continued almost year round.
· Sterilize the budding knife and other tools in 1-2% sodium hypochlorite sol.
· After 5 months the plants are shifted in open for few days before these are ready for sale.
Criteria for selection of mother plants:
· Mother plants of the variety should be genetically true to type.
· The plants should be healthy and free from any diseases, pest infestations and physiological disorders.
· The plants should have known pedigree records regarding bearing potential, fruit quality and problems, if any.
· The plants should be precocious and prolific bearer.
Criteria for selection of rootstock:
· Dwarfing /semi-dwarfing in nature
· Compatibility	with	the	known commercial varieties
· Resistance/tolerance to biotic and abiotic stresses.
· Rootstocks	should	have	well developed root system.
· Easy to propagate by vegetative means
Sanitation for better success:
· For all propagation work, it is necessary to use clean growing medium, sterile containers, a sanitized bench, and pathogen­ free plant materials.
· Soil pathogens may contaminate the soil mixture. Small outbreaks of diseases can be controlled by using appropriate fungicides.
· Propagating media can easily be pasteurized by steam, chemicals or solar radiation.
· Expensive equipments and training of personnel are necessary for pasteurization or sterilization of propagating media.
· A temperature of about 71 °C for 30 minutes is considered sufficient to kill almost all pests.
· Drenching the medium with certain fungicides, such as Captan, Fytolan or Brassicol (1 g/litre water), is also useful in eliminating pathogens from the medium.
· Besides a clean and sterile medium, disinfection of pots, flats, greenhouse benches, watering cans and other garden tools, general cleanliness is also necessary to avoid recontamination of the medium.
· Pots, flats and propagating benches can be sterilized with steam, boiling water or 2 per cent formaldehyde.





SOIL LESS MEDIA
(15)
Different types of soil less media:
1. Peat: Consist of remains of aquatic, marsh bog or swamp vegetation, preserved under water in partially decomposed state. Stable source of organic material that holds a great deal of water and air. It is quite acidic (pH-3.5 to 9.0) and limestone added to adjust the pH.
2. Perlite: Grey white silicaceous material of volcanic origin mined from lava flow. It is neutral in Ph and negligible cation exchange capacity. Although cost are moderate but it is effective amendement for growing media.
3. Vermiculite-It is micaceous mineral, expands markedly when heated. It is hydrated magnesium-aluminium-iron silicate. It is light in weight , neutral in reaction and insoluble in water.
4. Sphagnum moss-It is hydrated remains of acid bog plants such as Sphagnum pappilosum and Sphagnum palustre. It is sterile and light weight with high water holding capacity. It is able to absorb 10 to 20 times weight of water. It contains small amount of minerals.
5. Leaf mould: Leaf types, maple, oak, sycamore and elm are suitable for leaf mould. After composting of leaves to 12 to 18 months , leaf mould is ready for use. It may contains nematodes as well as seeds or noxious insects and diseases, so it should be sterile before use.
6. Bark: It is partially composted and screened material of plant origin. It is beneficial to obtain bark from local source s to avoid cost of transport.
7. Rockwool-Produced by burning a mixture of coke, basalt, limestone and possibly slog from iron production. Composition is 60% basalt, 20% limestone, 20% coke. It is formulated to prescribe higher density to provide the air and water holding requirements of plants.
8. Polystrene Foam: It helps in bringing improved aeration and light weight to root substrate. Consist of white synthetic product containing numerous closed cells filled in air. It is extremely light, does-not absorb water and has no appreciable CEC.
9. Sand: Basic component of soil, particle ranges in diameter 0.05mm-0.25mm. Least among all in organic amendements. The heaviest which may result in prohibitive transportation cost.
10. Rice hulls: By products of rice milling industry. Extremely light in weight and very effective in improving drainage.
11. Calcinated clays: These are formed by heating montmorillonite clay minerals to approximately 690o C. The pottery like particles formed is six times as heavy as perlite. They have relatively high cation exchange as well as water holding capacity. They are very durable and useful amendment.
12. Bagasse: It is a waste by product of sugar industry. It may be shredded and or composted to produce material which can increase the aeration and drainage properties of container media.
13. Coco-peat: It is a by product of coconut husk. After grinding the husk, coco peat is ready. It is considered best in providing aeration, drainage and life to media.
14. Sawdust and shavings: These are by product of lumber mills. It is close to neutral in pH when thoroughly composted.
Advantages
· Growers who do not have their own field are also able to grow vegetables other crops.
· It has wide adaptability to produce vegetables in greenhouses, kitchen gardens, in the houses and in the areas where suitable soil areas are not present.
· Soil-less culture media is free from pathogens and nematodes.
· It provides good aeration and drainage.
· Nutrient control: complete analysis of soil-less culture media is possible, which economizes the fertilizer use.
· Labour economics: Less handling time, sterilization, weeding, fertilizer application and watering.
· The light weight of soil-less substrates reduces the cost of transportation.

BENCHES
(16)
a) Floor as benches
Growing plants directly on the floor in conjunction with ground floor heating systems using the floor for growing plants is gaining popularity, but the cement must be laid exactly level in order to achieve an even distribution of water when flooding floors. Porous concrete floors may be expanded in width to serve as “benches”. The main advantage is the porosity offered and the lowered cost from bypassing above ground structures. This system works well for some species. However, the added fatigue on employees may not be worth the initial savings when considering the strain of working at an awkward position.
b) Raised benches
Bench Arrangement
Maximum utilization of growing facilities is largely based on the amount of growing area achieved. Benches in the peninsular design may result in a greater growing area than if they were in a longitudinal arrangement. The peninsular design also allows many species to be conveniently segregated, which can be a real advantage for retail growers. However, many growers have found routine tasks such as watering much easier on longitudinally placed benches.
Lastly, non-stationery benches, which provide even more growing space, are gaining popularity with growers. Movable benches, known as rolling benches, can increase efficiency up to 90 percent of the floor space. Bench platforms are moved by a crank at the end of the bench from side to side. Some can be moved by hand by sliding the benches over the top of long steel poles. Aisles are created where the grower wants to work at any given time. Rolling benches are easy to move by practically any labourer, which is an added bonus. Movable benches, however, are not appropriate in a retail setting or where plants must be accessed frequently. Retailers are better served by staying with conventional benches such as the longitudinal, peninsular, or other comparable type designs. 
Bench Space Efficiency
Benching efficiency is defined as the square feet of bench space to the entire greenhouse floor area. This number is expressed as a percentage.
Bench Design
An alternative to conventional benching systems is the ebb and flow (flood or sub irrigation) benches. Metal or wood benches are replaced with watertight, molded plastic trays. Trays are periodically flooded with water and desired fertilizer concentration, which can be taken up throughout the plants via capillary action. This system has such advantages as reduced and uniform applications of water and fertilizer. Excess water and fertilizer are collected after each flood and drain cycle to be recirculated later. Up to 50 percent reductions in water and fertilizer savings. Labour costs will also be reduced since the entire bench can be watered at the same time. An added benefit is that foliage will stay dry and plants can be grouped closely for greater production efficiency.


Materials for benches:
a) Wooden benches- Locust, cedar, redwood, and cypress are all woods highly resistant to decay. Paint benches before use with copper naphthenate or other preservatives to augment the natural decay resistance of the wood chosen.
b) Concrete- These benches are permanent and do not allow for change later. Concrete benches are durable and will not require additional treatment to prevent decay such as with wood. They may be reinforced with steel rods, when poured, for additional durability. Lastly, consider drilling holes in the base of the bench for proper drainage.
c) Metal- Entire metal or steel benches are used alone or in combination with another material. Advantages of galvanized metals over wood are the longevity and resistance to rot and decay. Metal benches may be expensive to install initially, but can be considered a one-time cost. Also consider the lowered maintenance costs when these types of benches are used.
d) Temporary or portable benches-
i) Plastic- Although plastics are becoming more common for bench beds, plastic frames are not always desirable. They are often not as durable or able to support as much weight as other benching materials.
ii) Pallets - Another portable bench system can be inexpensively constructed by placing pallets on cement blocks for support. Besides the low cost, this portable display can be easily and quickly disassembled.


CONTAINERS
(17)
Selection of suitable containers depends upon the crop to be produced in greenhouse, plant characteristics like crop stage, duration, vigour, growth habit, root system, etc. Generally long duration, deep rooted and vigorous crop plants require bigger containers compared to short duration, shallow and less vigorous ones.
Advantages:
· Increases production capacity by reducing crop time.
· High quality of the greenhouse product
· Uniformity in plant growth with good vigour
· Provide quick take off with little or no transplanting shock.
· Easy maintenance of sanitation in greenhouse
· Easy to handle, grade and shift or for transportation.
· Better water drainage and aeration in pot media.
· Easy to monitor chemical characteristics and plant nutrition with advanced irrigation systems like drips.
Type of containers
1.Plastic- The most common and inexpensive type of planter is the plastic planter. These are available in a multitude of sizes, shapes and designer colors and range in price from downright cheap to the more expensive designer lines. These planters are available with or without drainage trays and with smooth or textured surfaces. These containers are water-tight and non-porous.
2.Ceramic- Ceramic planters are usually slightly more expensive than plastic planters. They are also available with or without water drainage trays. Ceramic containers come in natural, textured surfaces or painted and glossy finishes. Some are hand-formed, imperfect and artistic.
3.Wood- Wood planters are less common than other types. Custom planters commonly constructed in wood, come in a variety of finishes and can give a particular decor a natural look. These planters should be lined with a non-porous material because wood can stain and rot if water-soaked. Wooden planters can be treated with a preservative, using only products recommended for applying to wooden greenhouses and avoiding those like creosote that could harm the plants.
4.Fiberglass- Fiberglass planters are used widely in commercial plantings. The surface is durable and easily formed into different custom shapes for any look. They can be given many different surface textures and painted any colour or pattern imaginable. They are water-tight; ridges are often built into bottom surfaces to provide drainage isolation. 
5.Metal- Metal planters provide a nice accent for plants. The most common metals used in planter construction are brass, copper, stainless steel and aluminum. Wrought iron is also commonly used as a decorative container. Metal surfaces range from antique to highly polished to brushed. Metals require more maintenance than other surface materials. Treating of surfaces with sealants can reduce the tendency for tarnishing and minimize maintenance. Most metal containers do not provide drainage and are used primarily as outer covers for plant containers.
6.Clay/Terra cota- Clay pots can be used for interior display. Because they are porous, it is necessary to place pots on a waterproof tray to catch excess water and prevent bleeding of moisture through the pot onto carpet, floor or other surface areas.







GREENHOUSE CULTIVATION OF CAPSICUM-I
(18)
Climate:
· Cool season crop
· Day temperature of 300C is favourable
· Higher temperature results rapid growth and affects fruit set
· Lower night temperature(200C) favours flowering and fruit set
· Shading and fogging are required during summer to avoid temperature build up in greenhouse
· Moderately high RH (50-60%) is preferred which can be managed by regulating ventilation
Hybrids:
· Capsicum hybrids are indeterminate growth habit which are suited for greenhouse cultivation and grows upto 2mt and utilises the greenhouse space.
Nursery:
· Use vermicompost + sand(1:1)
· Fill portrays with it and tap gently to fill cells properly
· Drench portray with 0.3% copper-oxychloride solution.
· Seeds are to be treated with fungicide like Captan(2g/100g of seed)
· Fill portrays with seed i.e. one seed per cell to a depth of 0.5 cm.
· Cover seeds with growing media, water lightly.
· Seeds germinate in 5 to 7 days
· Seelings ready for planting after 30 to 40 days of sowing.
· About 20 g seed is required for 500m2 greenhouse area.
Growing medium:
· Sandy soil and well decomposed FYM mixed in 1:1 proportion, is best suited.
· In heavier soil mixing with sand up to 25% is required to provide proper aeration in root zone.
Growing bed:
· Soil should be fine tilth
· Beds of 100 cm width and 15 cm height leaving 50 cm working space between beds.
· Add 43 kg of FYM per m2 of bed for first crop and mix thoroughly
· For subsequent crops add 20 kg of FYM/m2 of bed
· For disinfecting beds, drench it with 4% formaldehyde solution and cover with black polyethylene sheet(400 gauge)
· Close all ventilation space
· 3 to 4 days after spraying remove polyethylene sheet and rake the bed repeatedly to remove the trapped formaldehyde fumes completely before transplanting.
· Disinfecting done once in a year.
Fertiliser Application:
· NPK dose is 50:50:50 kg/ha respectively
· Apply neem cake and Trichoderma formulation(200g/m2) just before planting but only after formaldehyde fumes are completely exhausted.
Laying of drip line:
· Placing one inline drip lateral at the centre of bed.
· Inline drip lateral should have an emitting point for every 30 cm interval with discharge of 2lt/hour.
Mulching:
· Use 100 micron thickness, opaque polyethylene mulch film(black/reflective mulches) of 1.2 mt width to cover the planting bed.
· Make holes of 5 cm size on mulch film as per recommended spacing(45 cm x 30 cm).
· Water the planting bed to field capacity and then cover the planting beds with mulch b y securing edges of sheet with pegs or burying in soil.
Transplanting:
· Seedlings of 35 to 40 days old, vigorous and uniform size are selected for planting.
· Drench the portrays with seedlings with Bavistin(0.1%) in early morning hours or previous day evening.
· Transplant in early morning.
· Remove seedlings from portrays by giving slight pressure from bottom of individual cell.
· Recommended spacing 45 cm x 30 cm at a shallow depth of 2-2.5cm.
· Care should be taken to plant seedlings exactly in centre of holes in mulch film.
· Water the beds with rosecane immediately after transplanting.










GREENHOUSE CULTIVATION OF CAPSICUM-II
(19)
Irrigation:
· Drip irrigation given daily to replenish 50% of open pan evaporation.
Fertigation:
· Plants are fertigated with total 150:150:150 kg of NPK respectively using water soluble fertilisers(19:19:19 WSF)
· Start fertigation from 3rd week after transplanting.
· Fertigate crop twice a week.
Pruning:
· Prune capsicum plant to 4 stem.
· Prune at weekly interval starting from 15 to 20 days after transplanting
· It shows dichotomous branching.
· The tip of plant split into two at 5th and 6th node at first and these two branches again splits into two giving rise to four branches.
· Maintain only these four main branches
· Prune all flowers that appear till one month after transplanting.
· Only one fruit per node is allowed to develop.
Training:
· Train plants along a plastic twine.
· Each branch should have separate plastic twine to trail along.
· Tie the branch to the twines with gunny twine.
· Tying plants to the plastic twine starts from 6th week after planting at 20 to 30 days interval.
Harvesting:
· Harvesting starts 60 days after transplanting in case of green, 80 DAT in yellow, 90 DAT in red.
· Mature green capsicum/coloured fruits weighing 150 to 250 g is harvested.
· Harvested fruits are kept in cool place to avoid direct exposure to sunlight.
Yield:
· An yield of 100 to 120 t/ha (green and yellow) after 6 to 7 months
· Average fruit weight varies from 180 gm in initial harvest to 100 gm in last harvest
Storage:
· Temp of 7 to 8 0 C enhance storability to 45 to 60 days.

Diseases:

1. Damping off:
Symptom-wilting of seedlings
Control-Bavistin(1g/L), Blitox3g/L)
2. Powdery Mildew:
Symptom-Powdery growth on under surface of leaf
Control-Karathane(1ml/L)
3. Cercospora leaf spot:
Symptom-shoot hole
Control-Dithane Z-78 (g/L)
             Pests: 
1. Thrips:
Symptom: upward curling of younger leaves
Control: Drenching of beds with chloropyriphos1.5 ml/L @ 4L /m2
2. Mites:
Symptom: downward curling of younger leaves
Control: Vertimec 0.5 ml/L, Dicifol 2ml/L




                  GREENHOUSE CULTIVATION OF TOMATO-I
                                                            (20)
Climate:
· Day temperature of 28 0 C and night temperature of 18 0 C is ideal for its growth.
· Fruit set is affected at temperature higher than 35 0 C 
·  RH of more than 90 percent.

Hybrid:
· Hybrids with indeterminate growth habit are suitable.
· Hybrids grow to a height of 15 feet and above which utilises greenhouse space, both horizontal and vertical.
Nursery:
· Use vermicompost + sand(1:1)
· Fill portrays with it and tap gently to fill cells properly
· Drench portray with 0.3% copper-oxychloride solution.
· Seeds are to be treated with fungicide like Captan(2g/100g of seed)
· Fill portrays with seed i.e. one seed per cell to a depth of 0.5 cm.
· Cover seeds with growing media, water lightly.
· Seeds germinate in 5 to 7 days
· Seelings ready for planting after 30 to 40 days of sowing.
· About 20 g seed is required for 500m2 greenhouse area.
Growing medium:
· Sandy loam soil and well decomposed FYM mixed in 1:1 proportion, is best suited.
· In heavier soil mixing with sand up to 25% is required to provide proper aeration in root zone.
Growing beds:
· Soil should be fine tilth
· Beds of 100 cm width and 15 cm height leaving 50 cm working space between beds.
· Add 43 kg of FYM per m2 of bed for first crop and mix thoroughly
· For subsequent crops add 20 kg of FYM/m2 of bed
· For disinfecting beds, drench it with 4% formaldehyde solution and cover with black polyethylene sheet(400 gauge)
· Close all ventilation space
· 3 to 4 days after spraying remove polyethylene sheet and rake the bed repeatedly to remove the trapped formaldehyde fumes completely before transplanting.
· Disinfecting done once in a year.
Fertliliser Application:
· NPK dose is 50:50:50 kg/ha respectively to the growing beds before fumigation
· CAN-20g/m2, SSP-30g/m2, MOP-9g/m2
· Apply neem cake and Trichoderma formulation(200g/m2) just before planting but only after formaldehyde fumes are completely exhausted.
Laying of drip line:
· Placing one inline drip lateral at the centre of bed.
· Inline drip lateral should have an emitting point for every 30 cm interval with discharge of 2lt/hour.
· Before covering the polyethylene mulch, check the emitting point for uniform discharge of water.
Mulching:
· Use 100 micron thickness, opaque polyethylene mulch film(black/reflective mulches) of 1.2 mt width to cover the planting bed.
· Make holes of 5 cm size on mulch film as per recommended spacing(60 cm x 45 cm).
· Water the planting bed to field capacity and then cover the planting beds with mulch b y securing edges of sheet with pegs or burying in soil.
Transplanting:
· Seedlings of 35 to 40 days old, vigorous and uniform size are selected for planting.
· Drench the portrays with seedlings with Bavistin (0.1%) in early morning hours or previous day evening.
· Transplant in early morning or evening
· Remove seedlings from portrays by giving slight pressure from bottom of individual cell.
· Recommended spacing 60 cm x 45 cm at a shallow depth of 2-2.5cm.
· Care should be taken to plant seedlings exactly in centre of holes in mulch film.
· Water the beds with rosecane immediately after transplanting.
· Mist greenhouse in seasons of low humidity.
· Drench beds with 0.3% COC of mortality of seedlings noticed due to damping off disease.

GREENHOUSE CULTIVATION OF TOMATO –II
(21)
Irrigation:
· Drip irrigation given daily to replenish 50% of open pan evaporation.
Fertigation:
· Plants are fertigated with total 250:250:250 kg of NPK respectively using water soluble fertilisers(19:19:19 WSF)
· Start fertigation from 3rd week after transplanting.
· Fertigate crop twice a week for 18 weeks.
· Use 19:19:19 WSF at the rate of 3.7 g/m2 for every fertigation.
Pruning and Training:
· Are pruned to two stems per plant.
· Pruning usually starts 20 to 30 days after transplanting.
· Prune the plants at weekly intervals.
· The main stem of tomato plant branches into two after first flower cluster.
· Retain only these two branches and remove all other branches.
· Also remove all the branches developing at the base of stem.
· Top the plants 6 weeks before crop is removed.
· Train the plants along the plastic twine.
· Provide separate plastic twine to each branch.
· Tie branches to plastic twines so that the branches do not break up due to weight of fruits.
· Tying of plants to plastic twine starts from 4th week after transplanting and tying is usually done at weekly interval along with pruning operation.
Lowering of plants:
· Plants are periodically lowered so as to attain workable height.
· It is done at 20 to 30 days interval starting from 80 to 90 days after transplanting.
Deleafing:
· Deleaf the older leaves periodically starting from 70 days after transplanting.
· Retain leaf in stem to a length of about 5 feet from growing tip at any given point of time.
Harvesting:
· Starts at 70-80 days after transplanting and continues till 170 to 180 days.
· Harvesting done at weekly interval.
· Fruits harvested at breaker stage.
· Harvested produce should be kept in cool place and avoid direct sunlight.
Yield:
· Tomato fruit yield is 70 to 180 t/ha
· Individual fruit weight varies from 100g/fruit during initial harvest to 60 g/fruit during last harvest.

Diseases:
1. Seedling Wilt:
Bavistin (1g/L), Ridomil (2g/L)
2. Powdery Mildew
Karathane (1ml/L)
3. Early blight and Late blight
Dithane Z 78 or Dithane M 45(2g/L)
4. Buck eye rot
Proper staking and spray Ridomil(2g/L)
5. Leaf curl and Potato Virus Y
Raising nursery bed under 40 mesh nylon net
Insect-Pest:
1. Whitefly:
Spray Imidachloprid (0.4 to 0.5 ml/L)
2. Red spider Mite:
Spray Vertimec(0.5 ml/L) or Pongamia oil 50 to 8 ml/L
3. Thrips
Acephate 1.5g/L or Imidacloprid 0.5 ml/L
4. Leaf Miner
Spray Deltamethrin(1ml/L) or NSKE 4%

GREENHOUSE CULTIVATION OF CUCUMBER-I
(22)

Climate:
· Ideal temp 25 0 C to 350 C.
· Temp less than 18 0 C fruit tend to be shorter.
·  A day/night temperature difference is recommended for winter and early spring cultivation only. Growth performance depends on the 24-hour mean temperature during the long days and short nights of spring/summer.

Hybrid:
· Cucumber grown in greenhouses are long, seedless hybrid cultivars, often referred to as “European” or “Dutch” cucumbers.
Growing medium:
· Sandy loam soil and well decomposed FYM mixed in 1:1 proportion, is best suited.
· In heavier soil mixing with sand up to 25% is required to provide proper aeration in root zone.
Growing beds:
· Soil should be fine tilth
· Beds may be flat or raised, bed width 60-100 cm, depending on distance between rows and depth of 25-30 cm
· Raised beds suitable for early planting 
· Mostly seeds are sown directly
· Cucumber transplants may be grown on their own rootstock
· Add 43 kg of FYM per m2 of bed for first crop and mix thoroughly
· For subsequent crops add 20 kg of FYM/m2 of bed
· For disinfecting beds, drench it with 4% formaldehyde solution and cover with black polyethylene sheet(400 gauge)
· Close all ventilation space
· 3 to 4 days after spraying remove polyethylene sheet and rake the bed repeatedly to remove the trapped formaldehyde fumes completely before transplanting.
· Disinfecting done once in a year.
Fertliliser Application:
· NPK dose is 50:50:50 kg/ha respectively to the growing beds before fumigation
· CAN-20g/m2, SSP-30g/m2, MOP-9g/m2
· Apply neem cake and Trichoderma formulation(200g/m2) just before planting but only after formaldehyde fumes are completely exhausted.
Laying of drip line:
· Placing one inline drip lateral at the centre of bed.
· Inline drip lateral should have an emitting point for every 30 cm interval with discharge of 2lt/hour.
· Before covering the polyethylene mulch, check the emitting point for uniform discharge of water.
Mulching:
· Use 100 micron thickness, opaque polyethylene mulch film(black/reflective mulches) of 1.2 mt width to cover the planting bed.
· Make holes of 5 cm size on mulch film as per recommended spacing
· Water the planting bed to field capacity and then cover the planting beds with mulch b y securing edges of sheet with pegs or burying in soil.
· Spacing of 1-1.5 mt between rows and 40-45 cm plant to plant.
Trellis and Pruning:
· Cucumbers are trellised using a string or wire system.
· Generally for long-fruit cultivars, only one fruit per leaf axial should be allowed to develop, although with vigorous cultivars more than one fruit may sometimes mature at a node.
· Short, medium types can support  several fruits per node and give good yields, with a minimum of three to four fruits harvested at each node.


GREENHOUSE CULTIVATION OF CUCUMBER –II
(23)
Irrigation:
· Drip irrigation given daily to replenish 50% of open pan evaporation.
Fertigation:
· Plants are fertigated with total 250:70:400 kg of NPK respectively using water soluble fertilisers(19:19:19 WSF)
· Start fertigation from 3rd week after transplanting.
· Fertigate crop twice a week for 18 weeks.
· Use 19:19:19 WSF at the rate of 3.7 g/m2 for every fertigation.
Harvesting:
· starts approximately 30–45 days after transplanting with variations according to cultivar, climatic conditions and technology used. 
· Cucumbers are harvested as immature fruit when full length has been reached. 
· Over-mature cucumbers left on the vine inhibit new fruit-set, and production decreases if fruits are left on the plant for a long time. 
· Harvest should take place at the coolest time of day, in order to avoid excess heating of the product. 
· To minimize damage and disease spread, it is important to use a sharp clean tool to cut the fruit from the plant.
Storage:
· The optimum storage temperature for cucumbers is 10–12.5 °C at a relative humidity of 95%. 
· Storage or transit temperatures below this range may result in chilling injury after 2–3 days.

Diseases:
1. Downy mildew
· Fungal disease
· Yellow spot on upper surface of leaf
· Avoid over-watering and spray Dithane M-45 @0.3%
2. Powdery mildew
· Spray Karathane
3. Anthracnose
Insect-pest:
1.Whitefly
2.Thrips
3. Caterpillar


