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ABSTRACT

Abstract: The need for reducing chemical usage in banana necessitated an on farm testing programme on integrated
nutrient management in Nendran banana during 2009-10 in farmers’ field in Kollam district. The trial to assess the
effectiveness of  organic wastes composted using earthworms, enriched with  chemical fertilizers at 50% substitution
and using biofertilisers on the growth and performance of Nendran in farmers’ fields  revealed highest yields and
returns in the fields where chemical source of N was used for enrichment (20.2 t/ha) and significantly superior to
biofertilisers (13.2 t/ha). The results of the trial projects the need for integration of nutrient sources for higher
yields in banana and the responses of the farmers reveal their acceptance of the technology of vermicomposting as
an ideal method of disposal and recycling of organic wastes.
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Banana is one of the most remunerative crops
preferred by farmers for cultivation both in the uplands
and lowlands. Nendran banana is an integral component
in the banana fields on account of its market preference.
It is the assumption among the farmers that due to the
long duration of the crop, large quantity of fertilizers
are to  be applied during the different growth phases.
The farmers’ practice is to apply complex fertilizers six
to seven times in soil at the expense of organic manures
and this is followed by application of ammonium sulphate
in sachets to the tip of the bunches to increase bunch
size. Heavy use of pesticides is also common. However,
the increasing awareness among the consumers about
the chemical hazards has urged the farmers to adopt
use of safer and ecofriendly  alternatives to these inputs.
The enormous of organic wastes available after harvest
in the form of pseudostems, leaves, bunch peduncle and
rhizomes (20-30 kg/ plant) offers scope for recycling
and use in the subsequent crop. Keeping this in view an
attempt on the evaluation of recycled banana wastes
as a source of manure for the successive crop was
initiated as a field testing programme in Kollam district.

METHODOLOGY
The on farm testing programme was conducted

in farmers’ fields during 2009-10. Vermicompost units

were set up and weighed quantities of the biomass
available after the harvest of the bunches were
composted using Eisenia foetida earthworms.
Biowastes were mixed with FYM in the ratio 8:1 in the
cemented rings and the final compost was enriched with
different nutrient sources which were then evaluated
for its nutrient value and applied for the succeeding crop
of banana. The treatments were T1: Vermicompost
enriched with urea, (10 kg/ plant) T2: Vermicompost
enriched with N and P biofertilisers and rock phosphate
(10 kg/ plant), T3: farmer’s practice of applying
pseudostems in basins and complex fertilisers.
Phosphorus and potassium were applied as chemicals
supplementing that were made available through  the
organic manures

The prepared enriched compost were applied as
per the treatments fixed and the response was evaluated
in the trial modifying the nitrogen recommendations
according to the nitrogen contents in the organic source.
Planting and other management practices were followed
as per the package of practices recommendations. The
crop was ready for harvest during October 2010. The
data were analysed using statistical procedures with the
farmers fields’ serving as replications.

The trial also explored the feed back of the
participating farmers to the technology of organic
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recycling in banana and recorded the response of a
sample of 32 farmers visiting the trial fields during the
different stages of growth and field days.

RESULTS AND DISCUSSION
The data on the growth and yield parameters of

Nendran banana are depicted in Table 1
The observations recorded showed that the growth

performance and yields were highest for the treatments
in which chemical organic integration was adopted (T1)
compared to enrichment with rock phosphate and N
and P biofertilisers. Significantly superior values are
recorded with respect to the number of fingers and bunch
weight which contributed to the significantly higher
yields in the combined application. This could be
attributed to the better availability of nutrients from both
sources, especially in the early stages of growth, while
in plants fertilized with the biofertiliser enriched compost,
an initial stress would have occurred on account of the
lower contents in the compost. Banana is a heavy feeder
of nutrients and a steady supply of nutrients right from
planting to bunch maturity is essential to produce large
and good quality bunches (Shehana and Abraham, 2002).
Integrated nutrient management is beneficial for nutrient
supply to an optimum level for sustained crop
productivity. Bhalerao etal.(2009) reported that in Grand
Naine TC banana application of 100 % recommended
dose of NPK with 10 kg FYM per plant and
biofertiIizers (Azosprillum and PSB @ 25 g per plant
each) were found beneficial in terms of banana yield
and monetory returns, which was followed by application
of 50 % NPK through organic ( FYM + Green manure)
and 50 % NPK through inorganic and biofertiIizers. In
his study  Ziauddin (2009) recorded that integration of
organic and inorganic fertilizer was more effective than
the inorganic fertilizers alone. Field trials on compost
enrichment and application in bhindi revealed results of
chemical fertilizer enrichment of vermicompost to be
the best (Isaac et al.,2006) The farmers’ practice which
included application of pseudostems as such in basins
followed by complex fertilizers  gave on par yields to

enrichment of vermicompost with chemicals but
significantly lower benefit cost ratio (Table 1). The yield
benefit is attributed to the better nutrient availability from
vermicompost compared the fresh pseudostems.

The farmer participatory study also brings to focus
that recycling and enrichment technology in banana is
good especially in terms of reduction of pest innoculm.
The field survey and response of farmers to the
technology revealed that the recycling of banana biomass
could significantly reduce the pest innoculm (Fig.1) The
conventional method of applying the pseudostems in
basins cannot be considered as good in commercial
banana cultivation. The concept of integrated nutrient
management in banana, organic recycling of the bulk
biowastes have been rated very good by 56-68 per cent
of the farmers. Biofertilisers for compost enrichment
has not been acceptable,

Fig. 1 Response of farmers to biomass recycling in
banana (n=32)

The limitations put forth by the farmers in adopting
the recycling technology and organic  nutrition in banana
are presented in Table 2

It is very much evident that the farmers uphold
chemical fertilizers as the source of nutrients in banana.
The study shows that the conventional practice of
applying the biowastes in basins adds to chances of pests
and disease incidence in the succeeding crop and
application of complex fertliser in indiscriminate
quantities hikes the cost of cultivation  with no significant
increase in yields as revealed in the economic analyses.

Table 1. Growth and yield parameters of Nendran banana

           Treatments Height at No. of hands/ No.of fingers Bunch weight Yield BC
harvest (cm) bunch / hand / plt ( kg) t/ha

T1 305 5.0 49.7 8.7 20.2 2.17
T2 275 4.5 41.0 5.6 13.2 1.06
T3 (Farmer’s practice) 290 5.0 46.3 8.0 18.8 2.06
CD ns ns 13.030 0.522 2.680 0.023
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As chemicals are ready sources of nutrients and taking
into account the need for organic nutrition it is economical
to integrate vermicompost and fertilisers thus  partly
substituting the nutrient requirement  with chemical
sources of  fertilisers. Biofertilisers alone cannot satisfy
the nutrient needs of banana in compost enrichment.

Table 2. Constraints ranked by the participating farmers
in organic nutrition in banana

                                 Constraints Rank

Labour shortage- transportation of the 1
pseudostems from fields to the compost pits
normally taken in homesteads
Availability of biofertilisers locally 4
Separation of worms from compost is laborious 2
Low nutrient contents in organic manures 3
Long duration necessitates chemical fertilisers 2

CONCLUSION
Vermicompost units need to be established near

farmers’ fields  and the ideal recommendation would be
recycling banana pseudostem as vermicompost +
chemical fertilizers (50% N substitution). Pseudostems
composted with earthworms on an average need to be
applied @ 10 kg per Nendran plant in  two splits,  urea
220g and potash 500g (six splits), rajphos, 550g (two
splits) at monthly intervals. Enriching compost with green
leaf manures or biofertilisers can further reduce the
chemical dosage in the integrated schedule based on
the nutrient content of the final compost, but based on
the results of the trial and farmers’ feed back, chemical
fertilizers cannot be avoided. Awareness programmes
have to strengthened among the farmers on the need
for integration of nutrient sources rather than
overdependence on chemicals
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