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Banana is the main fruit crop of the world. Amoingm the tissue culture plant of

Grand Naine Nlusa accuminatd is the most popular among the farmers, mainly
because of the diseases free and pest free ndttive tissue culture plants. The ready
planting materials are generally costly for mosttioé farmers. In my study it is
evaluated that the Ex Agar plant can be succegdhalidened to produce the healthy
planting material in two stages hardening, (Prim&rgecondary hardening) by the
cost effective process (The net house made of bangbgoly tunnel). The cost

incurred around half of the cost of ready plant althwvas directly bought from the
tissue culture lab. This process can be easily bgddrmers for their need of planting
material an also as source of incongeneratior

Introduction
Banana is one of the main fruit of the world. Idilnit is also very and interestingly like by the

peoples as their daily staple food. It is belorgmtisa spp. In India it is cultivated almost inirent
states more or less. India is the largest prodwdéebanana contributes 26% of the world
production. Now India started export also.

Grand Naine Nlusaaccuminata is one of the mogtopular cultivars which is known for
its unique aroma & fruit quality, because of itsaliies & taste it is internationally accepted &
most suitable for the export. After repining thaifrthe excellent aroma develop & good bright
yellow in color, which attracts people widely. N@nday the major source of planting material is
tissue culture which is easily available in plasswe culture companies & is most widely accepted
by the farmers because of the superiority of th&ue culture plants over the conventional rhizome
sucker plantation.

The following advantages of the tissue culture {dame;

They are generally disease & pest free plantingersdt

In the limited space & short time huge no of plasda be produced.

Uniform plant development & consistent growth
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Short period of harvest with good bunch weight

Good commercial value because of the maturatidheoéntire plants at the same time.
But the major constrain for the farmers are thd obsecondary hardened planting material from
the tissue culture labs. But the rate of ex- Aganpis comparatively very low, which can be
easily buy from the DBT certified labs & can bedemed in their own in the low cost set up &
which not only will cut down the cost of the plargi material but it can be a source of income
generation for the farmers & they can easily usetheir own or sale the planting material after
successful hardening.

Material and Methods

The hardening of the banana Grand Naine requvestages:
1. Primary Hardening

2. Secondary hardening

1. Primary Hardening: The tissue culture plants should be purchased fitwnreputed DBT
certified lab, which is authenticated by their tegiort for the well known viral diseases.

The following materials are generally requiredtfog primary hardening.

a. The 50 % Agro Shade Net

b. The Poly Tunnel

c. Portray 98 Cavity

d. Decomposed Coco peat

e. Bamboo straight dried

Erection of the Bamboo Framed Agro Shade Net
The Straight bamboo should be painted properlywtidadecay; it is advisable to use the complete
dry bamboo instead of the fresh one.

Once the Bamboo is painted, it can be erectedriowsways like the slopping or the any
other way. The 50 % net should be properly usembter the entire frame from each side. It would
be better to stitch the net properly with the bamfame. The only intension behind that is to
avoid direct sunlight to plants.

The ex-agar plants should be taken in the hardeomg where the plants should be
immediately dipped in 1 % solution of the Bivastor one hour prior to the plantation into the
Portray. The plantlets should be 3 to 4 inch irgten& should have well developed roots or root
primordia. Fill the portray with coco-peat tighi®yapply (drench) the water properly to settle the
coco-peat equally in the portray. The plants anallly taken out from the Bivastin solution &
finally planted in the Portray; it is advisablegmade the plants according to the size of the plant
before planting. The planted trays need to be keptle the Poly tunnel for Primary hardening.
The humidity should be maintained at 80% to 90%.
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It is advised to make the tunnel inside the 50 %hwise to avoid excess light. It is advised to
maintain the temperature of the tunnel which shawtiexceed above 40 degree Celsius. In case
of excessive heat, properly shower water on thedbpunnel to fall the temperature to the
optimum level. The first opening of the tunnel skiobe done after one week and again it should
be irrigated with 1 % Bivastin with NPK (19:19:1&) the rate of 3gm/l. The fertigation should be
done with the help of foliar sprayer.

The second opening should be done after 15 daysn dge prophylactic spray of the
Bivastin should be applied as a foliar spray. Afbele month the plantlets will be completely
primary hardened, the size will be about 5 to & intth various roots.

The stagnancy of the water inside or adjacente@tily tunnel should be avoided to avoid
any occurrence of fungal attack. Some farmers mea¥ $o buy the primary hardened banana, so
accordingly it can be sold or should transfer far $econdary hardening.

2. Secondary Hardening Once the plants are primary hardened they neetratusfer for
secondary hardening. The following materials areded for the secondary hardening of the
plants.

Poly bag Black- 4/7 inch size,

Soil- Black or Brown or sandy soill,

Sand,

Vermicompost,

Bivastin (Systemic Antifungal Agent)

Magnesium Sulphate & Copper, Zinc, Boron (Micro B@os), NPK (19:19:19)
Neemol
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Making of Soil Mixture & Poly Bag Filling

Properly Mix the sand, soil & Vermi-compost at tta¢io of 1:1:1. In case of soil borne insects,
use 0.5 g/ kg soil of Phrorate. The mixer shouldfilbed in the polybag & should be properly
placed inside the green house.

Finally, the plants should be transplanted in tblylpag & finally after drenching with the proper
antifungal solution, the plants should be keptdaghe green house. (50 % Agro Shade Net).

The duration of secondary hardening is two morfingper care should be taken to keep away any
kind of insect & fungal attack. The neemol (Neens&hProduct) should be applied at the rate of
1ml/10 liters of water & should be applied twicetle month to avoid the leaf hopper .

The use of proper fertilizers and nutrients shdaddapplied at time to time for the good growth of
the plants. After the two weeks duration of thengd#éion in the poly bags, the NPK 19:19:19
should be applied at the rate of 3gm/liter & Binadit the rate of 0.5 g/liter, the same application
should be repeated after two weeks till the conegheirdening of the plants.

After the first month of the hardening, the combima of Magnesium Sulphate 0.5 gm/l + Micro

0.5 gm/lit should be applied to maintain the healjhowth of the shoot & root and to attain the
good morphological characteristics.

The segregation i.e. grading & separation of plamghe basis of their length & development,
should be done & placement of the plants shoulddre according to their height.

The segregation is very essential otherwise thexddvoe a chance of mortality of the small plants
in between the larger plants, because large, fastigg plants generally block sunlight reaching
to small plants leading to the mortality of the firp&ants.

Prophylactic spray of 1% Bivastin should repeatdne week interval to avoid fungal growth.
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Finally after completion of the two months, all thiants will be ready for field plantation or can
be sold for income generation.

Economics

The rate of the ex-agar plants comes under aromdlRo 4.50 & the cost of hardening comes
around Rs 1.50 per plant, so total cost comes drolRs 6 to 6.50 per plant. The mortality loss
during the entire hardening process comes around.B8 per plant, the rate of secondary
hardened plantlets comes around Rs 12 to 15 pet. ke 40 to 50 % benefit comes in this way.
So the investor can use the plants itself for thein use or can sale to other farmers for income.

Conclusion

The ex Agar plantlets can be hardened succes$fultile above given method in the cost effective
way & farmers can develop their own hardening dmittheir planting material or can sale the
mature planting material for income generation, irdifly it would develop a good
entrepreneurship.




