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Abstract

A field experiments were carried out in chilli crop under soil test crop response correlation studies in Vertisol during Rabi
season 2014-15 at Instructional Farm of Indira Gandhi Agricultural University, Raipur, Chhattisgarh, India. Based on the basic
parameters, fertilizer adjustment equations were evolved for chilli crop to achieve a definite goal. The nutrient requirements
(kg ™) of N, PO, and K,O for producing one quintal of chilli fruit yield in Vertisol were found to be 1.04, 0.12 and 1.27 kg,
respectively. The per cent contributions of nutrient from soil, fertilizers and FY M were 24.71,41.85and 12.79 ;51.12, 23.19 and
186 and 10.99, 3.83 and 17.17 of N, P and K nutrients, respectively.
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Introduction

Chilli belongs to the family solanaceae and two main
species are Capsicum annuum L. and Capsicum
frutescens L. Chillies are classified as pungent and
nonpungent varieties. Most of the Indian chillies belong
to the Capsicum annuum species and thus constitute
the major commercial variety used in food flavourings.
In India, chilli occupies an area of 8.01 lakh ha with an
annual production of 13.06 lakh tones with an average
productivity of 1.6 ton/ha. Chilli is mainly grown in Andhra
Pradesh (49%), Karnataka (15%), Orissa (8%),
Maharashtra (6%), West Bengal (5%), Rajasthan (4%)
and Tamil Nadu (3%), which together contributes about
75 per cent of the total cultivated area (Kumar et al.,
2011). India is the leading producer, but the average yield
of chilli is very low (1.11 t/ha dry chilli) as compared to
developed countries like USA, China, South Korea,
Taiwan etc, where the average yield ranges from 3 — 4
t/ha. In India, the quantitative refinements in the fertilizer
recommendations based on the soil and plant analysis
were made (1967-68) through the All India Coordinated
Research Project for soil test crop response correlation
used the targeted yield approach to develop relationship
between crop yields on the one hand and soil test values
and fertilizer inputs on the other. This approach can be
used not only for individual field situations, but also a
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better approximation for planning the requirement of
fertilizers on an area basis for a given level of crop
production.

Materials and Methods

Field experiments were carried out at Instructional
Farm of Indira Gandhi Agricultural University, Raipur,
Chhattisgarh (India) during Rabi season 2014-15 in
Vertisol. Soil is represented as typical fine
montmorillonitic, hyperthermic, Udic Chromustert. The
experimental field was divided into three equal long
fertility strips having gradient already created previously
and named as L, L, and L,. The experimental design
was set in a re-enforced resolvable block design with
three across FYM (0, 5 and 10 t ha?) strips. Twenty one
selected treatment and three control combinations from
four levels of each N (0, 50, 100 and 150 kg ha™), PO,
(0, 30, 60 and 90 kg ha*) and K,O (0, 30, 60 and 90 kg
ha*) were superimposed over each fertility strip. Initial
soil samples were collected from each sub-plot (0-15cm)
before superimposition of 21 fertilizer treatments and three
controls were analyzed for available nitrogen by alkaline
potassium permanganate method as proposed by Subbiah
and Asija (1956), available phosphorus by Olsen’s method
(Olsen et al., 1954) and available potassium by
ammonium acetate method (Hanway and Heidal, 1952)
as described by Jackson (1973). The plant samples fruit
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Fig. 1 : Fertilizer (N) requirement (kg ha'?) for the targeted yield
(150, 200 and 250 qu ha?) of chilli.
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Fig. 2 : Fertilizer (P) requirement (kg ha™?) for the targeted yield
(150, 200 and 250 qu ha?*) of chilli.
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Fig. 3 : Fertilizer (K) requirement (kg ha™) for the targeted yield
(150, 200 and 250 qu ha?*) of chilli.

Table 2 : Range and mean of fruit yields of chilli during rabi
season 2014-15 in relation to fertility.

Strips
Fert_ility Fruityield (g/ha) D |ev o
Strips | Minimum | Maximum | Average
L, 19.81 182.87 103.72 | 46.36 | 44.70
L, 3841 182.90 11038 | 4294 | 3890
L, 46.06 183.30 11548 | 4167 | 36.08
All strips | 1981 183.30 109.86 | 4335 | 39.46

as well as straw sample collected at harvesting stage
has been analyzed for N, P, K and the plant uptake of
nutrients was calibrated by using fruit and straw yield
data. Using the fruit yield and nutrient uptake data, soil
test values and applied fertilizer does of treated and control
plots, the basic data viz. nutrient requirement (kg q?),
soil, fertilizer and organic manure efficiencies (%) for
making fertilizer recommendation have been estimated
by following the conventional procedure as discussed by
Ramamoorthy et al. (1967).

Results and Discussion

Table 1 showed that the range and mean values of
available nutrients (N, P and K) before Rabi season, 2014-
15. Mean values on available soil N ranged from 214—
270 kg hat. The level of soil N showed increasing trend
marginally. The level of soil P increased with respect to
fertility strips from L to L. Average soil P ranged from
10.42 - 31.24 kg ha! during Rabi season before taking
the test crops. Similarly, the mean values of available K
status were recorded in the range from 489-593 kg K
ha! before Rabi season, respectively.

Soil test based fertilizer calibrations for attaining
targeted yields

The basic data viz., the nutrient requirement (kg g1)
for producing one quintal of chilli fruit yield, soil, fertilizer
and organic manure efficiencies or the per cent
contribution from soil fertilizer nitrogen, phosphorus,
potassium and FYM have been calculated from each
plot based on the data of whole field. The estimates of
nutrient requirement (kg q?) values of fertilizer nitrogen,
phosphorus and potassium based on whole field method
were 1.04, 0.12 and 1.27, respectively. The per cent

Table 1 : Range and mean values of available N, P and K (kg/ha) before Rabi season, 2014 -15 with chilli.

Soil nutrients L, L, SD CV (%)
Alkaline KMnO,-N 214-246 (231) 219-269 (242) 234 -270(250) 1319 | 547
Olsen’s P 10.42-1568(12.49) |16.41-22.88(19.99) | 22.10-31.24(27.15) | 6.35 3169
Ammonium acetate Extractable-K | 489 -569 (525) 500-572 (530) 501-593(533) 2473 | 467
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Table 3 : Basic data and fertilizer equation for chilli in Vertisol.

Nutrients | NR (kg/g?) CS (%) CF (%) CFYM (%) Fertilizer adjustment equations
N 104 2471 5112 10.99 FN=2.03Y-0.485N-0.21FYM
P 012 4185 2319 383 FN=0.53Y-1.81SP-0.17FYM
K 127 12.79 186 1717 FN=0.68Y-0.07SK-0.09FYM

Table 4 : Ready reckoners for fertilizer N P and K recommendations based on soil test levels with 5 tons of FYM for chilli crop

(Indira chilli - 3) in Vertisol of Chhattisgarh.

. Yield target of chilli (g ha?)
Soil test levels (kgha?)
150 200 250
SN SP SK AN FP K AN FP K AN FP K
100 4 150 205 58 74 255 71 a1 306 8 108
125 8 175 193 51 7 243 &4 89 294 7 106
150 12 200 181 44 71 231 57 8 282 70 105
175 16 225 169 % 69 219 50 86 270 63 103
200 20 275 157 2 67 207 42 & 258 56 101
225 24 300 145 2 65 195 £3) 2 246 48 ]
250 28 325 133 15 &4 183 28 81 234 4 3]
275 2 350 121 7 62 171 pil 7 222 K] %
300 % 375 109 7 60 159 13 7 210 27 A
325 40 400 97 7 58 147 6 I6) 198 20 R
350 i\ 425 &b 7 57 135 6 74 186 12 9
375 48 450 73 7 55 123 6 7 174 5 89
400 52 475 61 7 53 111 6 70 162 5 87

Where, FN, FP and FK are fertilizer N, P,O, and K,O (kg ha"), respectively. FYM is Farm Yard Manure (tha™). SN, SPand SK are
soil test values (kg ha*) for KMnO,-N; Olsen’s P and ammonium acetate extractable K and Y is crop yield in g ha™.

nutrient contribution from soil, fertilizer and FYM in
Vertisol were found to be 24.71, 41.85and 12.79, 51.12,
23.19 and 186 and 10.99, 3.83 and 17.17% for nitrogen,
phosphorus and potassium, respectively under whole field
method, which is given in table 3. The available N, P and
K varied with different fertility strips although available
N and K variations with respect to fertility strip were
marginal however, available P variation in different strips
were quite marked and it increased across the fertility
strips.

The overall chilli fruit yields were recorded in the
range of 19.81-183.30 g ha? with an average value of
109.86 q hal. The average of chilli fruit yields were
recorded as 103.72 g ha™ in L strip, 110.38 g ha'in L,
stripand 115.48 g ha™ in L, strip. There was an increasing
trend in the fruit yields from L to L, strip. The increase
in chilli fruit yields with respect to fertility strips may be
due to fertility gradient in soil N and P status from L to
L,. Using fertilizer adjustment equations derived under
whole field method, a ready reckoner showing optimum
N, P and K fertilizer doses at varying soil test values for
attaining yield targets of 150, 200 and 250 g ha? fruit

yield of chilli is given in table 4.

Conclusion

It can be concluded from the results that chilli
responded to the application of fertilizer P markedly
however, responses to applied N and K applications were
marginal. Poor crops response to FYM application was
noticed. The fertilizer adjustment equations were evolved
for chilli to achieve a definite yield target of the crop
based on the soil nutrient level and application of FYM.
Yield targeting equations can be used for similar soils
situation with chosen appropriate yield target within yield
range of the main complex experiment. Ready reckoners
were prepared based on which a balanced nutrition for
chilli crop can be suggested to the farmers through state
soil testing laboratory.
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