VEDIC SYNERGY BIOTECHNOLOGIES LIMITED

PACKAGE OF PRACTICES FOR TISSUE BANANA

Agro climate

Banana is basically a tropical crop, grows well in temperature range of 13ºC – 38ºC with RH regime of 75-85%. In India this crop is being cultivated in climate ranging from humid tropical to dry mild subtropics through selection of appropriate varieties like Grand naine ( G9), Dwarf Cavendish ( DC) etc... Chilling injury occurs at temperature below 12ºC. The normal growth of the banana begins at 18ºC, reaches optimum at 27ºC, then declines and comes to a halt at 38ºC. Higher temperature causes sun scorching. 
Soil
Soil for banana should have good drainage, adequate fertility and moisture. Deep, rich loamy soil with pH between 6-7.5 are most preferred for banana cultivation. Ill drained, poorly aerated and nutritionally deficient soils are not suitable for banana. Saline solid, calcareous soil are not suitable for Banana cultivation. Avoided soil of low laying areas, very sandy & heavy black cotton with ill drainage.
A soil that is not too acidic & not too alkaline, rich in organic material with high nitrogen content, adequate phosphorus level and plenty of potash are good for banana.

Varieties

In India banana is grown under diverse conditions and production systems. Selection of varieties, therefore is based on a large number of varieties catering to various kinds of needs and situations. 

The promising commercial cultivars viz. Grand Naine , Dwarf Cavendish,Williams etc..

 Land Preparation

Prior to planting banana, grow the green manuring crop like daincha, cowpea etc. and burry it in the soil.( if possible )  The land can be ploughed 2-4 times and leveled. Use ratovator or harrow to break the clod and bring the soil to a fine tilt. During soil preparation basal dose of FYM is added and thoroughly mixed into the soil.

A pit size of 45cm x 45cm x 45cm is normally required. The pits are to be refilled with topsoil mixed with 10 kg of FYM (well decomposed), 250 gm of Neem cake and 20 gm of conbofuron. Prepared pits are left open for 15-20 days for solar radiation to kill all the insects, soil born diseases and for aeration before refilling. In saline alkali soil where pH is above 8 Pit mixture is to be modified incorporating organic matter and gypsum. Organic matter and pyrite in saline soil to improve the soil quality. Instead of pit you can plant in furrow can be open at required spacing and planting should be done 2-3 inch deep.
PLANTING TIME:-
Tissue culture banana plant can be planted throughout the year in humid regions with good water source, except during peak summer. 

PLANTING DISTANCE:-
Planting of tissue culture banana plant is done by two methods Viz pit Method & Furrow Method. The distance of planting depend upon vigorousness of variety, plant population and irrigation method(Drip or flood),however we suggest 6’x 6’ distance for Grand Naine & Robusta and 5.5’ x 5.5 ‘ for Shrimanti.

METHOD OF PLANTING:-Dig the pits of 2’ x 2’ x 2’fill each pit with 5 to 10 Kgs well decomposed farm yard  manure or sugar cane trash or compost along with 500 to 750 castor or neem cake and 100 gms VAM amended organic manure mix it thoroughly with soil, fill the pit to ¾ of its capacity. Then remove banana tissue plantlet from the poly bag by cutting it completely without disturbing the soil and root system.  Check nematode and other soil born pathogen ansd then plant the plantlet in the center of pit.. Healthy Tissue Banana Plantlet will start growing steadily and every after 8 to 10 days it will produce one new leaf.

FERTILIZER:- Tissue banana plant require large amount of mineral nutrients to maintain high yield in commercial plantations. Banana plants requires total 16 essential plant nutrients to grow. Among 16 C,H and O are readily supplied by air and water remains applied through fertilizer. The application with good quantity of fertilizer is given as under.

 INORGANIC FERTILIZER APPLICATION SCHEDULE-THROUGH CONVENTIONAL METHOD

	Time of application of fertilizer
	Grade
	Total quantity of fertilizer to be applied gms/plant
	

	30 days after planting
	Single Super Phosphate +
19 : 19 : 19 ( NPK)
	75 to 100 

	

	30-75
	Murate Of Potash
	75 to 100
	

	30-75
	Urea
	50 to 75
	

	30-75
	DAP
	50 to 75
	

	30-75
	Micronutrient
	15 to 25
	

	100-125
	Urea  Ammonium Sulphate

SingleSuperPhosphate
	50+50                    50 to 75
	

	100-125
	Magnesium Sulphate
NPK
	15 to 25
75 – 100 
	

	150-175
	Urea+Ammonium Sulphate
	50+50
	

	150-175
	Murate Of Potash
	125
	

	150-175
	Micronutrient
	15 to 25
	

	200-230
	Ammonium Sulphate / NPK
	50
	

	200-230
	Murate of potash
	100 to 125
	

	250-275
	Calcium Ammonium Nitrate or Urea
	50
	

	250-275
	Murate of potash
	100 to 125
	


Note:-
For best result, phosphatic and potassium fertilizer should be apply by ring method and do not mix micronutrient with other fertilizers.
The fertilizer dosages may varies according to the soil conditions
             FERTIGATION SCHEDULE FOR WATER SOLUBLE FERTILIZER

	CRITICAL GROWTH STAGE
	DURATION OF WEEKS
	GRADE
	QUANTITY

Kg/Acre (1750 plants)

	Root  Stage
	1to 4
	12:61:00+Urea
	15 to 20 +20 to 25

	Critical Growth Stage period
	5 to 9
	19:19:19
	45 to 50

	Fruit Bud Differentiation
	10 to 22
	1:51:34 or 2:50:30 or 1:48:35 or 00:52:34
	25 to 40

	Bunching Stage
	23 to 38
	13:00:45 + Urea
	50 to 60 + 15 to 20

	Bunch Enlargement  and Maturity Stage
	38 to 51
	00:00:50+18% Sulphur
	125 to 150


Precautions:-

1.Ensure that complete water seepage happens before 10 am next day.

2.Do not allow water to stand in the field for more than 2 days during heavy rains and flood.

GENERAL PRACTICES FOR MAINTAINING HEALTHY FIELD OF BANANA

1.Wind Break:-Shevari or red gram(Tur) should be planted around the field to check the hot and cold heavy winds.

2.Weeding:-Weeding time to time and digging field every after 7-8 irrigations.

3.Wraping:-To protect the fruits from sunburn, hot wind scarring beetle and dust, wrapping the dry leaves or blue color perforated polythene bags (UV Protected) of 5 mm thickness.

4.Desuckering:-Unwanted suckers that develop near the base of the plant are removed until flowering. Cutting the suckers from the ground level and pouring the kerosene  2-3 drops or 2,4,D mixture (1 lit 2-4 D mix in 15-20 lit of water ) to kill the growing point pseudo stem. This will check the growth of unwanted pests that may cause future problems.

5. Propping:-Giving support to the plants with the bamboo poles when bunches are formed to avoiding falling down of plants due to high wind velocity.

6.Earthing up:-Earthing up of exposed rhizomes from time to time.

7.Nipping:-Cut the flower head of infertile flowers or removal of male bud to favor fruit development.
SIGNS OF MATURITY

1.Drying of top leaves.

2.Change of colour of fruits from deep green to light green.

3.Edges of fruits changes  to round from shape.

4.Floral end of fruits are shed just with a touch.

5.Fruits become pulpy and when tapped give metallic sound.
HARVESTING

In tissue culture banana flowering starts 8 to 10 months after planting and the bunch become ready within 3 to 4 months after flowering. The total duration of planting to harvesting time will be max of 11 -12 months.

NUTRITIONAL DEFICIENCY IN BANANA –COMMON SYMPTOMS AND SUGGESION

1.Nitrogen Deficiency:-Symptoms are observed 2 to 3 months after planting. Stunted growth ,distinctly reduced spacing of the leaves, resulting umbrella shaped phyllo-taxix. The central leaves of younger leaf look like a rose pink colour

.

2.phosphorus Deficiency:- Symptoms are observed 2 to 3 months after planting. young leaves are dark in colour and older leaves die off very quickly. On older surface of leaves raddish colour observed starting from tip in several deficiency.

3.Potassium Deficiency:-Deficiency symptoms are observed 3 months after planting. Groth is compressed, distance between the individual leaves are clearly shortened.Entire lamina took on an intensive yellow-gold colouring and leaf tips of the pseudostem  rotted early and gave off odour of decay.

4.Calcium Deficiency:-The most conspicuous deficiency symptoms are an absence of viable shoots. But in severe deficiency spike leaf and necrosis observed in early summer.

5.Magnesium Deficiency:-Symptoms appear in older leaves .Chlorosis on leaves and remained green in & around the central rib. Small brown spot develop on chlorotic areas.The outer leaf sheaths split open small dark spots developed on the inner side of sheaths that make up of the pseudostem. 

Control:-Spray Magnesium Sulphate @ 2gms/lit.

6.Sulphur deficiency:-The sulphur deficiency symptoms appear in both young and old leaves.The initial symptoms is chlorosis in young leaves and reduced leaves development.The leaves took on a silver-green colouring.

7.Zinc deficiency:-Chlorosis and rose pink colouring appears on young leaves .Plants leaves are very small, lancet shaped with red spot. High concentration of anthocyanin pigmentation also develop on lower leaf surface.

8.Boron deficiency:-Boron deficiency symptoms observed in on the newest leaves which showing deformities whilst still rolled up and thickening of the leaf nerves. Decrease calcium uptake and its movement. Swelling of leaf nerves can be attributed. Red lines parallel to the leaf nerves are observed in deficiency.

COMMON FUNGAL,BACTERIAL AND VIRAL DISEASE OF BANANA CROP

A.FUNGAL DISEASES:

1. SIGATOKA LEAF SPOT:-Initial symptoms of this disease is small translucent, pale yellow streaks on the leaves which develop into brown oblong flecks and eventually become necrotic lesions with light gray centre surrounded by yellow circles, causes 50% yield loss.

CONTROL: Systemic fungicide-Tilt@3ml/lit or Benlate @ 3gms/lit or contact fungicide DM-45@ 20gms/lit and mixed with sticking agent @10ml/15 lit.

2.PANAMA / FUSARIUM WILT:-The disease is caused by the soil borne pathogen Fusarium oxysporium f sp. Cobense . pathogen invades through roots but symptoms are first seen in older leaves as characteristic yellowing which ultimately wither ,break at petiole and hang down along the pseudostem. Rhizome and pseudo stem of an infected plants are split longitudinally and emittence of rotten fish smell ,when cut vascular tissue shows red to brown dots and streaks due to blocking the xylem vessels.

Control:Application of lime to infested pits and dipping in 1gm/lit carbendazim before planting.

3.ANTHRACNOSE:-Fruit infection
Control-Chlorothalonil-2 gms/lit at 15 days interval-for latent fruit infection and fruit dipping in 1000 ppm aquous soln or 100ppm aureofungin helps in reducing blemises on fruits.

B.BACTERIAL DISEASE:

1.Bacterial wilt (MOKO )-(Pseudomonas Solanacearum)

Control-Drenching with streptocycline @ 0.5 gms/lit or bleaching powder @ 2gms/lit at 10 to 15 days interval in rainy season.

2.Rhizome Rot:-(Ervinia chrysanthemi)-The disease causes a weakening of mature pseudostem at soil level,which leads to breakage of tip over of the plant.

C.VIRAL DISEASE-

1.BANANA BUNCHY TOP-The leaves are bunched together into a rosette at the top and their margin are wavy and slight rolled upward. The disease plant remained stunted and do not produce bunch.

Control:-Avoid growing vegetables like tomato, pepper, cucumber, beans etc which are the alternate host of vector( transmitted by aphids mealy bugs)Spray metasystox 0.1-0.5% or spray kerosene to kill the aphids .eradication of the diseased plant.

C.NEMATODE

1.Root Knot Nematode(Meloidogyne incognita), 

2.Burrowing Nematode(Radopholus similis), 

3.Spiral Nematode(Helicotylenchus multicinctus)

Control:-Carbofuron @ 10 gms /pit at the time of planting.
Note:-Detergent powder @ 3 gms/lit of water or sticking agent must be mixed while spraying any type of chemical on banana plant.

Ratoon Crop
After 7-9 month from the planting or after 40-50% flowering, one healthy, newly born, sword leaves sucker arising from the main plant
Comparison of Tissue culture Banana Plantation with Traditional Sucker plantation.

      

          Tissue Culture Banana

 Banana propagated through Suckers

1. Plant are same of age and variety

 1. It is not sure that all the suckers are same of    

                                                                                   age and  therefore  not uniform.

2. Plants are disease free & Healthy

 2. Some Suckers may be diseased 

3. Plant Carries some characters of mother           3. In case of suckers there is no possibility of

    
                 plants assuring characteristics

4.all the plants are made from a  selected              4.  Low yield observed because suckers are 

  mother   plants with high yield                               from different mother plants having a range of                          
    yield level.

5.Crop is ready to harvest in 10-11 months            5. Harvesting time will differ  

   from the plantation.                                               

6.Crop growth is uniform
                6.  Crop growth is not uniform

7. Uniform bunch formation.                                   7.  Not Uniform  

8. Cost of irrigation, labor & cultivation is             8.  Cost is more because of the  crop takes is  

  less because the crop period is short  

        long period

9. More Yield and more Profit                                9. Less yield, less Profit
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