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Nutrient management in groundnut through
farmersparticipatory approach

B C. RADHA KUMARI, M. JOHN SUDHEER!AND P. LAKSHMI REDDY?

ABSTRACT : On-farm demonstrationswere conducted in 25 villageswith an areaof 20 hectares
during Kharif season over aperiod of 5 yearsfrom 2008-09 to 2012-13. Theresultsrevealed that
growth parameters like plant height, number of pods per plant, hundred pod weight, hundred
kernel weight were improved with the use of soil test based fertilizer application compared to
farmers practice. Pod yield of groundnut was increased by 11 per cent due to soil test based
fertilizer application. A saving of Rs. 1,253/- (Rupeesonethousand two hundred and fifty three
only) per hectarewasrealized dueto soil test based fertilizer application alone besidesincreasing
pod yield of groundnut. Gross returns were more with soil test based fertilizer application (Rs.
21,371/- per hectare) compared to farmers practice (Rs. 19,105/- per hectare). The net returns of
groundnut from soil test based fertilizer application were higher (Rs. 6,918 ha?) than farmers
practice (Rs. 3,399/- hatl). Simultaneously Cost Benefit ratio was higher with soil test based
fertilizer application compared to farmers practice because of lower cost of cultivation and
improved yield. Fertilizer application to rainfed groundnut based on soil test values was found
more promising in not only reducing cost of cultivation, but also improving the net returns to
rainfed groundnut farmer.
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roundnut isthe major oilseed crop cultivatedin
Gan area of 7.5 lakh hectares in Anantapuram

district of Andhra Pradesh under rainfed
conditions with an average productivity of 400 kg ha*
(Anonymous, 2012). Thisareaisatraditional groundnut
growing belt wherethefarmersused to grow long duration
spreading groundnut varieties since 35 years, with
introduction of bunch varieties like TMV-2 and JL-24
farmers started application of chemical fertilizers like
diammonium phosphate (DAP) whichisahigh analysis
phosphorus fertilizer (18 — 46 — 0) since then the farmers
of Anantapuram district arein practice of applying 50kg
of DAP per one acre of groundnut crop as a basal
application. Thispracticeof DAP application did not bring

any significant variation in groundnut yields and lead to
the built up of phosphorus in the soil and high cost of
cultivation.

Theresults of permanent manurial trial conducted
at Agricultural Research Station, Anantapuram from 1985
to 2013 revealed that there was a buildup of phosphorus
dueto continuous application of phosphatic fertilizersto
groundnut crop. The depletion studies in the same
experiment further revealed that the pod yields of
groundnut were not significantly influenced due to non-
application of phosphatic fertilizersto groundnut for the
last 20 years (Annual Report, 2012). Based ontheresults
of long term manurial trail, systematic soil survey was
conducted in different villages of Anantapuram district,
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the survey revealed that there was phosphorus build up
to the tune of 30 per cent and depletion of available
potassium upto 25 per cent in groundnut growing fields
dueto continuous application of diammonium phosphate
fertilizer. The results of soil test analysisare depictedin
FigA.

ANANTAPUR DISTRICT
ANDHRA PRADESH

Fig. A: Fertility status of Anantapuram district

Based on results of long term permanent manurial
trial and soil survey, soil test based fertilizer application
has been devel oped for groundnut crop to reduce cost of
cultivation. Phosphorus and potassium fertilizers were
appliedinfull doseif soil test valueswerelow and half of
the recommended dose if soil test values were medium
and nofertilizer if the soilscontain high valueof Pand K.
Validation of soil test based fertilizer adjustment equation
on targeted yield was found more precise for different
crops according to Verma et al. (2005) who observed
that if aparticular nutrient in soil wasfound low fertilizer
dosefor that nutrient would be high and if fertility status
was high the generalized fertilizer dose decreased by 25
per cent.

Considering the above points, on-farm
demonstrationswere conducted to popul arize the soil test
based fertilizer application among thefarmers, feasibility
of soil test based fertilizer application was done under
supervision of DAATT Center (Extension unit of Acharya
N.G Ranga Agricultural University, Andhra Pradesh),

Anantapuram for five years during Kharif, 2008-09 to
2012-13. The comparison was made between soil test
based fertilizer application and farmers practice with an
objective to reduce the cost of production of groundnut
and subsequently improve the returns from unit in farmers’
fields.

REeseArRcH PrROCEDURE

Twenty five on-farm demonstrationswere conducted
to popularize benefits of soil test based fertilizer
application onyield components, yield and economics of
groundnut in twenty fivevillages of Anantapuramdistrict
with an area of 20.0 hectares during Kharif season over
aperiod of 5 years from 2008-09 to 2012-13 (Table A).
The treatments consisted of T, : Soil test based fertilizer
application and T,: Farmers practice. Plot size for each
treatment of on-farm demonstration was4000 . In each
year of on-farm demonstration soil samples were
collected from farmer’s fields and analyzed at Krishi
Vigyan Kendra, Reddipalli (Anantapuram district). The
soil analysisrevealed that pH varied from6.1t0 8.3, EC
ranged from 0.05 to 0.49 dS m, organic carbon was
0.05 to 0.38 per cent, available nitrogen was low in all
the samples, available phosphorus was medium to high
(36.2t067.2 kg ha') and available potassium waslow to
medium (71 to 285 kg ha*). Groundnut variety K-6 of
110 - 115 days duration was sown with spacing of 30 cm
x 10 cmonflat beds. The seeds of groundnut weretreated
with imidachloprid @ 2ml and mancozeb @ 3 ¢/ kg seeds
before sowing. In soil test based fertilizer application
treatment fertilizers were applied according to soil test
results (Recommended dose of fertilizer is 20-40-40 kg
N, P and K/ha). During entire period of demonstration
nitrogen was low in all soil samples, hence full
recommended dose of nitrogen was applied at the time
of sowing. If the phosphorus and potassium nutrient status
was medium half of the recommended dose of fertilizers
were applied at the time of sowing. No fertilizers were

Table A : Details of on-farm demonstrations

Sr. No. Year No. of villages No. of locations Area (ha)

1 2008-09 5 5 4.0

2. 2009-10 5 5 4.0

3. 2010-11 5 5 4.0

4. 2011-12 5 5 4.0

5. 2012-13 5 5 4.0
Total 25 25 20.0
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applied if their status was high. In farmers practice 150
kg DAP per hatwas applied. Weed control was achieved
by manual weeding with danthulu twice at 20 and 40
DAS. The crop was harvested at 125 days after sowing
(DAYS). At harvest ten plants were randomly selected
from each treatment for recording growth parameters
such asplant height (cm), number of pods/ plant, 100 pod
weight and 100 seed weight. At harvest in each treatment
pod and haulm yield from the net plot (5 m x 5 m) was
recorded. Both treatments received uniform plant
protection and cultural management practi ces throughout
the period of crop growth. Labour charges, cost of inputs
wereworked out to computethe cost of cultivation. Gross
returns were calculated based on local market prices of
chickpea and net returns by subtracting the total cost of
cultivation from gross returns. Benefit cost ratio was
computed by dividing grossreturnswith cost of cultivation.

REsearRcH ANALYSISAND REASONING

The results of the on-farm demonstrations on
response of groundnut to soil test based fertilizer
application in comparison with farmers practice were
given Table 2. The results revealed that growth
parameters like plant height, number of pods per plant,
hundred pod weight, hundred seed weight of groundnut
were improved by soil test based fertilizer application
compared to farmers practice.

Growth and yield attributes :

Higher plant height of 24.9 cm was recorded with
soil test based fertilizer application compared to farmers
practice (22.4 cm). There were more number of pods
per plant (8.6) in soil test based fertilizer application as
compared to 8.1 pods in farmers practice. Higher 100
pod weight of 54.2 g was recorded with soil test based

Tablel: Fertilizer recommendation for rainfed groundnut based on soil test values

Nutrient Soil test value (kg ha?) Doseto be applied (kg ha®)
Phosphorus (P, Os)

Low <20 40

Medium 20-50 20

High >50 Nil
Potassium (K;0)

Low <150 40

Medium 150-300 20

High >300 Nil

Table 2: Pod yield of groundnut asinfluenced by soil test based fertilizer application (Mean of 5 years data)

Sr. No. Particulars STBF Farmers practice
1 Sail test results N - Low
P - Low to High
K — Low to medium
2. Fertilizer applied (kg ha™) As per soil test results DAP- 125
3. Cost of fertilizer (Rs. ha) 776 2777
4. Saving on fertilizer cost (Rs. ha®) 2001 -
5. Plant height (cm) 24.9 224
6. No. of pods per plant 8.6 8.1
7. 100 pod weight (g) 54.2 50.5
8. 100 seed weight (g) 225 20.5
9. Pod yield (kg ha?) 784 702
10. Haulm yield (kg ha') 1996 2095
11. Cost of cultivation (Rs. ha®) 14453 16453
12. Gross returns (Rs. ha?) 25872 23166
13. Net returns (Rs. ha?) 11419 6713
14. B:C ratio 18 14
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fertilizer application compared to farmers practice (50.5
g). Similarly higher 100 seed weight of 22.5 g was
recorded with soil test based fertilizer application
compared to farmers practice (20.5 g). Due to soil test
based fertilizer application plant height, number of pods
per plant, 100 pod weight and 100 seed weight were
increased by 11.2, 6.2, 7.3 and 9.8 per cent, respectively
over farmers practice.

Pod yield :

Soil test based fertilizer application recorded higher
pod yield (784 kg ha') which was 11.7 per cent higher
over farmers practice (702 kg ha?). Higher number of
pods per plant, 100 pod weight and 100 seed wei ght might
be the reason behind theyield increasein soil test based
fertilizer application treatment. Srinivasa et al. (2010)
reported positive response of groundnut to balanced
fertilization. Further improved package of practicessuch
asimproved varieties of crops, balanced use of fertilizers,
timely sowing, etc, increased theyield of cropsby 115.9
per cent over traditional practices. Watershed devel opment
treatments such as improved package of practices,
balanced use of fertilizer, graded bunds, gully control
structures etc., halted the process of land degradation
and improved ground water recharge which could be
successfully exploited for increasing the productivity of
arable lands (Prasad et al., 1997).

Economics :

Gross returns (Rs.25,872/-) and net returns (Rs.
11,419/-) per hectare were more with soil test based
fertilizer application compared to farmers practice (Rs.
23,166/- gross returns and Rs. 6,713/- net returns). This
was dueto higher pod yield with soil test based fertilizer
application. Higher grossreturnsof Rs.2,706/- per hectare
was obtained with soil test based fertilizer application due
to higher pod yield compared to farmers practice. The
cost of cultivation was comparatively high in farmers
practice compared to soil test based fertilizer application.
A saving of Rs. 2,001/- (Rupees two thousand and one
only) on cost of fertilizers per hectare was realized due
to soil test based fertilizer application alone besides
increasing pod yield of groundnut. This might be due to
application of fertilizers as per farmers choice without
soil testing and high cost of DA Pfertilizer. This cost was
reduced in treatment soil test based fertilizer application
by applying limited quantity fertilizers as per soil test
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values. Simultaneously cost benefit ratio was higher with
soil test based fertilizer application (1:1.8) compared to
farmers practice (1:1.4) because of lower cost of
cultivation andimproved yield with soil test based fertilizer
application. Insoil test based fertilizer application cost of
cultivation was reduced by 12.2 per cent whereas, gross
returns and net returns were improved by 11.7 and 70.1
per cent, respectively over farmers practice. Bhargavi
et al. (2006) reported similar results in groundnut
cultivation with soil test based fertilizer application in
rainfed situation.

Considering the present condition of high cost of
fertilizer soil test based fertilizer application proved
economically feasi ble nutrient management for groundnut.
Fertilizer application to rainfed groundnut based on soil
test valueswasfound more promisingin not only reducing
cost of cultivation, but also improving the net returnsto
rainfed groundnut farmer.
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