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ABSTRACT : A field experiment was conducted during Kharif 2006 on black clay soil to study
the effect of potassium and sulphur on onion and chilli intercropsin avertisol with four levels
of potassium (0, 50, 75 and 100 kg KO ha") and three levels of sulphur (0, 15 and 30 kg Sha™).
Quiality parameters of both onion and chilli increased with the individual application of 100 kg
K,O ha' and 30 kg S ha™. The quality parameters of onion like pyruvic acid content, total
soluble solids and keeping quality and the quality parameters of chilli like total extractable
colour and ascorbic acid content were recorded maximum with the combined application of 100
kg K,O plus30 kg Sha™.
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mong the magjor nutrients, potassium and sul phur
A plays avital role in plant metabolism and they

also considered asaquality element asit improves
quality of many vegetable cropsincluding chilli and onion.
Potassium improves colour, glossiness and dry matter
accumulation besides improving keeping quality of the
chilli and onion. Sulphur isa so required for the synthesis
of alyl propyl disulphide and the capsaicin akaloids
responsiblefor pungency of onion and chilli, respectively.
Intercropping system of onion plus chilli is an age old
practicesin transitional belt of Dharwad district (Zone
8). To know the effect of these nutrients on quality of
both onion and chilli intercrops in avertisol, this study
was undertaken.

:166-169.

REeseArRcH ProCEDURE

An experiment was conducted during Kharif 2006
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under rainfed situation in Main Agricultural Research
Station, Dharwad. The soil of the experimental field was
black clay soil with apH of 7.54, organic carbon (5.80g
kg?), available nitrogen (303.80 kg ha?), available P
(22.00 g ha?), available K (401.00 kg ha') and available
sulphur (11.50 mg kg?). The experiment waslaid out in
Split Plot Design with four potassium levels (0, 50, 75
and 100 kg KO ha') and three levels of sulphur (0, 15
and 30 kg S ha?) and onion var. Bellary red and chilli as
Byadagi dabbi was test crops (intercrops). The
recommended dose of 100 kg N, 50 kg P,O, and 50 kg
K,O ha' of onion and sulphur were supplied through
factomphos a complex fertilizer (20: 20: 0: 15 kg N,
P,0,, K,Oand S) and remaining amount of N, P,O, and
K, O were applied through urea, diammonium phosphate
and muriate of potash respectively, shallow furrows at a
distance of 15 cm were opened using a marker, so asto
maintain arow proportion of 4: 1 (onion: chilli). Chilli
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were sown with a row spacing of 75 cm apart and in
between the chilli rows, 4 rows of onionwere sownwith
an inter row spacing of 15 cm. All the recommended
cultural practiceswerefollowed.

Total soluble solids content of onion was tested as
brix value with the help of hand held refractometer (O-
30). Pungency (pyruvic acid content) was estimated in
termsof enzymatically formed pyruvic acid followingthe
method developed by Yov et al. (1995). Bulbswere stored
in ventilated room at room temperaturefor 75 days. The
per cent lossinweight, sprouting and rotting during storage
were recorded and total weight loss was cal culated.
Ascorbic acid content of green chilli fruitswasdetermined
volumetrically by reducing 2, 6-dichlorophenol indophenal
dye to get a pink end point (Sadasivam and Manikam,
1992). Total extractable colour of red chilli fruits was
estimated by using isopropanol then calculated inASTA
Units(Woodbury, 1977).

REsearRcH ANALYSISAND REASONING

Total soluble solids content in onion bulb washigher
in K, treatment (100 kg K, O ha) than control and other
potassium levels except K, (75 kg K, O ha') which was
at par with K, (Table 1). This could be ascribed to
increased production of carbohydrates during
photosynthesis. Similarly totd soluble solidsin onion bulbs
increased with increasing levels of sulphur application.
Application of S@ 30 kg ha* recorded the highest total
soluble solids which was at par with the treatments
receiving S @ 15 kg ha*. Thismight be dueto increased
synthesisof primary flavour compoundswith Scontaining
amino acids whose production increase with increasein
Slevels. Theinteraction effectsof K and Son total soluble
solids of onion was non-significant.

A significantly higher pyruvic acid content in onion
was observed with the application of potassium @ 100

Tablel: Effect of potassum and sulphur on total soluble solids, pyruvic acid and total weight loss of onion bulbs

Sulphur levels

Potassium levels TSS (%) Pyruvic acid (4 mol/g) Total weight loss (%)

S S S Mean S S S Mean S S S Mean
Ko 8.90 9.39 10.05 9.44 0.43 167 231 147 46.07 4523 44.23 4517
K1 9.69 10.38 10.99 10.35 0.70 1.81 2.63 171 43.29 42.07 41.28 4221
K, 10.59 1112 11.84 11.18 1.07 2.30 293 210 40.05 39.12 37.86 39.97
Ks 11.36 11.88 13.04 12.09 1.39 261 333 244 36.93 36.12 34.86 35.97
Mean 10.14 10.69 11.48 10.77 0.90 210 2.80 197 41.59 40.64 39.57 40.6

SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SE+ C.D. (P=0.05)

Potassium 0.27 0.92 0.08 0.28 0.98 2.96
Sulphur 0.32 0.98 0.07 0.22 0.17 0.51
Potassium x Sulphur 0.60 NS 0.14 NS 1.22 NS
Ko-No potassium, K;-50 kg K,0O/ha, K- 75 kg KO/ ha, Ksz- 100 kg K,0 /ha
S -No sulphur, S:-15kg S/ha, S, -30kg S/ha NS - Non significant

Table 2 : Effect of potassum and sulphur on quality parametersof sundried red chilli fruits

Sulphur levels

Potassium levels Ascorbic acid (mg/100 g) in green chillies Colour value (ASTA Value)

S S S Mean S S S Mean
Ko 90.85 100.85 115.28 102.33 96.62 109.32 116.63 107.52
K1 1226 133.49 145.64 13391 128.82 140.12 156.22 141.72
K2 142.79 160.61 178.65 160.68 167.76 180.09 195.68 181.17
Ks 189.68 200.46 206.23 198.79 213.29 225.64 243.42 227.45
Mean 136.48 148.85 161.45 148.92 151.62 163.79 177.99 164.46

SEx+ C.D. (P=0.05) SE+ C.D. (P=0.05)

Potassium 2.76 9.53 2.88 8.93
Sulphur 2.90 8.68 2.58 7.72
Potassium x Sulphur 547 NS 4.93 NS

Ko : Nopotassum K;: 50kgKO/ha K;: 75kgK,0/ha Kjs: 100kgK,0O/ha

S @ No sulphur S : 15kg S/ ha S, : 30kg S/ ha NS=Non-significant
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kg ha' compared to control and other treatments except
K,O @ 75 kg ha*. Sulphur application @ 30 kg S ha*
significantly increased the pyruvic acid content in onion
bulb and the lowest pyruvic acid content wasrecorded in
control where no sulphur was applied. Thismight be due
toincreased uptake of Sby crop duetoitsapplicationto
soil resulting in theincreased synthesi s of volatile sul phur
compounds and production of more pungency in onion.
The interaction effects of K and S was non-significant
with respect to pyruvic acid.

Application of potassium significantly reduced the
total weight lossof onion bulb during storage. Total weight
loss reduced significantly with increased level of
potassium (100 kg K,O ha') was 25.57 per cent lower
than control. A significantly lower total weight loss of
onion bulb was a so recorded due to sul phur application.
Thelowest total weight was observed with the application
of 30 kg S ha'! compared to control. The lower total
weight loss of onion dueto higher levelsof K and Swas
attributed to lower moisture loss from bulbs due to
thickening of cell wall and reduced microbial infection.
The interaction effects of K and S on keeping quality
was non-significant. The results obtained on the present
study arein conformity with findingsof Hariyappa(2003).

Thequality parameterslikeascorbic acid content in
green chilliesincreased substantially with the application
of different level s of potassium. The highest ascorbic acid
(198.79 mg 100 g*) wasrecorded in K, (100 kg K, O ha
1) compared to control (102.33 mg 100 g?) (Table 2).
Increase the ascorbic acid with increasing K supply was
due to the close relationship between the carbohydrates
metabolism and the formation of ascorbic acid. Similar
results were al so reported by Majumdar et al. (2000).

A significantly higher ascorbic acid content ingreen
chillies was also noticed in S, levels (30 kg S'ha) over
control. Such an increase in ascorbic acid content was
attributed to the production of severa S containing amino
acidssuch asmethionine, cysteine and tryptophan. Similar
results were also reported by Thakre et al. (2005) in
brinja.

Potassium application @ 100 kg K,O ha'
significantly increased thetotal extractable colour of red
chilli. The lowest colour value was recorded in control .
Fromthecorrelation studiesit was evident that K uptake
was positively and significantly correlated with colour
value (r=0.994**). Potassium might have brought
equilibrium between acids and sugars in fruits due to
increased trand ocation of photosynthatesresultingin good

ripening and development of red colour (Subhani et al.,
1990).

Sulphur application also significantly increased the
total extractable colour over control. This might be due
to the higher and balanced uptake of nutrientsin presence
of Sresulting in theincreased concentration of nutrients
in plant. Similar results were also reported by
Chandrasekharan (1983) in carrot. Theinteraction effect
of K and S on quality parameters of chilli were non-
sgnificant.

The above study indicated that application of 100 kg
K.,O haand sulphur @ 30 kg ha* are beneficial to obtain
higher quality produce of both onionand chilli intercrops
in avertisol. However, combined application of 100 kg
K,O+30kg Sha'isstill better to get higher good quality
produce of onion and chilli intercrops.
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