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ABSTRACT

Experiment was conducted to know the response of nutrients on fruit character and its influence on
enhancing yield and quality and also on accumulation of nutrients in leaf. Potassium silicate, calcium
silicate was taken as silicon source and solubor as boron and kiecite-G were used as micronutrient
source. Fruit characters like fruit weight (99.96 g), fruit length (5.55 g), fruit diameter (5.85 g), volume
of fruit (102.38 g) and maximum shelf life (10.90 days) was recorded with treatment supplemented
with foliar application of potassium silicate at 8 ml per litre. Highest yield per tree (124.81 kg) and
hectare (12.48 t) were recorded in treatment supplemented with foliar application of potassium silicate
at 8 ml per litre where as highest B:C ratio (2.36) was recorded in treatment which is supplied calcium
silicate as soil application. The highest nutrients like nitrogen (1.583 %), phosphorous (0.175 %),
potassium (1.20 %) and silicon content (1.20 %) in leaf were recorded with potassium silicate spray (8
ml per litre).
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INTRODUCTION

Sapota is one of the important fruit crops of
India botanically called as Manilkara achras
(Mill) Forsberg which belongs to family
Sapotaceae. Sapota is mainly valued for its sweet
and delicious fruit. The mature fruits are also
used for making mixed jams and they provide a
valuable source of raw material for the
manufacture of industrial glucose, pectin and
natural fruit jellies.

In sapota less research work has been carried out
especially on nutrition, so there is ample scope
for studies on nutrition aspects. Silicon is one of
the beneficial element can helps in improving
growth of plant by correcting their deficiencies
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especially in highly weathered soil especially in
tropical regions. Silicon is one of the abundant
elements in the lithosphere and it is the most
abundant element in soil next to oxygen and
comprises 28 per cent of its weight and 3-17 per
cent in soil solution (Epstein, 1999). It is most
commonly found in soils in the form of solution
as silicic acid (HsSiO4) and plants take up
directly as silicic acid (Ma et al., 2001).

Micronutrients play a major role in crop
production due to their essentiality in plant
metabolism and adverse effects that manifest due
to their deficiency. Besides affecting plant
growth, micronutrients also play a major role in
disease resistance in cultivated crop species.
Micronutrients can  tremendously  boost
horticultural crop yield and improve quality and
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post-harvest life of horticultural produce (Raja,
2009).

MATERIALS AND METHOD

Experimental site was located in the hilly region
of Karnataka at 13°7” North latitude, 75°57" East
longitude and is at an altitude of 982 meter
above the mean sea level. The average annual
rainfall of an area is 2400 mm. The average
maximum temperature of the location is 33°C
and the average minimum temperature is 10°C
and the relative humidity ranges from 60 to 90
per cent.

Field experiments were conducted at College of
Horticulture, Mudigere during 2010-2012.
Experiments were laid out in Randomized
Complete Block Design with eleven treatments
viz., Tq: control (no silicon application), T:
Potassium silicate (foliar application) at 6 ml per
litre, T3: Potassium silicate (foliar application) at
8 ml per litre, T, Calcium silicate (soil
application) with 1 kg per tree, Ts: Calcium
silicate (soil application) with 1.5 kg per tree, Ts:
Calcium silicate (soil application) with 2.0 kg
per tree, T7: Calcium silicate (soil application)
with 25 kg per tree, Tg boron (foliar
application) at 2 g per litre, To: boron (foliar
application) at 3 g per litre, T1o: micronutrients
(foliar application) at 3 ml per litre and Tja:
micronutrients (foliar application) at 4 ml per
litre.

Potassium silicate (diluted to 1:5 ratio) at the
concentration of 6 ml per litre and 8 ml per litre
were mixed in 8 litres of water per tree and
sprayed at monthly intervals. Similarly, soil
application of calcium silicate powder was
applied once at the beginning of the experiment
at the rate of 1, 1.5 2, 25 kg per tree
respectively around the tree basin and
thoroughly mixed with soil. Boron at the rate of
2 g per litre and 3 g per litre and multi
micronutrients at the rate of 3 ml per litre and 4
ml per litre were sprayed at monthly intervals.

Twenty two year old healthy trees were selected

with spacing of 10 x 10 meter. Three trees were
selected per treatment and replication and totally
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ninety nine trees were selected for the
experiment. The recommended dose of fertilizers
was applied as per the package of practice of
UAS, Bengaluru. Fertilizer dose of 400 g of
Nitrogen, 160 g of Phosphorous and 450 g of
Potassium was applied in the form of Urea, Rock
phosphate and Muriate of potash in addition to
50 kg of farm yard manure. The fertilizers were
applied in two split doses and observations were
recorded. As it is grown in rainfed condition
additional irrigation was given at the critical
stages of growth period. No severe pest and
diseases were recorded during research period.

The experimental data collected relating to
different parameters were statistically analysed
as described by Sundar Raj et al. (1972) and the
results were tested at 5 per cent level of
significance by Fischer method of analysis of
variance.

RESULTS AND DISSCUSSION

Maximum number of fruits per square meter and
tree differed significantly in the treatment with
foliar application of silicon at 8 ml per litre
(Table 1). Silicon might helped in cell division,
more nutrient and water uptake and resulted in
production of more number of fruits. Similar
observations were made by Gorecki and
Danielski busch (2009) in green house
cucumber, Nesreen et al. (2011) in beans and
Stamatakis et al. (2003) in tomato.

There was significant increase in weight, length,
diameter and volume of fruit with soil and foliar
application of silicon and micronutrients over
control and significant results were obtained
with foliar application of potassium silicate at 8
ml per litre (Table-11). Due to higher
photosynthetic activity, these results in more
translocation of metabolites and there by size of
fruit have been increased. The results are in
accordance with Nam Sangyoung et al. (1996)
and Nesreen et al. (2011).

Foliar application of potassium silicate with 8 ml
per litre extended its shelf life up to 10.90 days
compared to control (Table 1). Silicon might
help in improving fruit quality due to
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suppression of respiration and reduction in
ethylene evolution and thus minimized
physiological loss in weight of the fruit. The
results are in conformity with Babak and Majid
(2011). Potassium silicate also helped in
synthesis of more sugar content in fruit and thus
resulted in increasing maximum total soluble
solids (Table 1). The results are in accordance
with Stamatakis et al. (2003).

The highest nitrogen, phosphorous and
potassium content in the leaf was observed in the
treatment with foliar application of potassium
silicate at 8 ml per litre (Figure 1). Silicon
application avoided leaching loss of N and
helped thus helped in more accumulation of
nitrogen in leaf. Similar results were observed
by. Silicon rendered more P available to the
plants reversing its fixation as silicon itself
competed for P fixation and thus slowly released
P helped in more accumulation of P content in
leaf.
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Treatments with Potassium silicate recorded
more per cent of potassium compared to
treatments with calcium silicate as it contained
potassium along with silicon. The above results
are in conformity with the findings of Nesreen et
al. (2011), Kamenidou et al. (2009) and
Kamenidou et al. (2008).

Calcium content and magnesium content in the
leaf differed significantly among different
treatments and the highest calcium content in the
leaf was recorded in the treatment with soil
application of calcium silicate at 2.5 kg per tree
(Figure 1). Calcium silicate as it contain calcium
resulted in more uptake of calcium and silicon
also helped in uptake of calcium and thus
resulted in more accumulation of calcium in leaf.
Similar observations were made by Stamatakis et
al. (2003) and Prado and Natale (2005). As
calcium silicate contained magnesium along
with calcium and resulted in more uptake of
magnesium by leaf. Silicon also helped in uptake
of magnesium.

Table-1. Effect of soil and foliar application of silicon and micronutrients on fruit characters

and quality of sapota.

Fruit
Treatments weight
(9)
T,- Control 83.33
T,- Foliar application of Potassium silicate  98.66
@ 6 ml/l
Ts- Foliar application of Potassium silicate ~ 99.66
@ 8 ml/l
T, Soil application of Calcium silicate @ 92.33
1.0 Kg/tree
Ts- Soil application of Calcium silicate @ 94.00
1.5 Kgltree
Te- Soil application of Calcium silicate @  96.00
2.0 Kgltree
T,- Soil application of Calcium silicate @ 98.33
2.5 Kgltree
Tg- Foliar application of Boron @ 2 g/l 90.00
Te- Foliar application of Boron @ 3 g/l 89.66
T1o- Foliar application of Micronutrients @  90.00
3ml/l
Ty;- Foliar application of Micronutrients @ 91.33
4 mi/l
F-test *
S.Emz 2.62
CD at 5% 7.75

* = Significant, NS = Non-significant
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Fruit Fruit Volume Shelf TSS
length diameter of fruit life ('%) '
(cm) (cm) (ml) (days)
5.03 5.29 92.13 8.16 21.04
5.53 5.74 100.77 9.25 24.81
5.55 5.85 102.38 10.90 25.16
5.39 5.54 96.50 9.16 22.36
5.46 5.66 96.86 9.08 22.54
5.50 5.71 97.83 10.25 22.74
5.52 5.72 98.93 10.66 23.20
5.38 5.49 94.11 10.16 21.90
5.17 5.38 93.33 9.25 21.43
5.29 5.49 94.16 8.83 21.66
5.32 5.53 95.33 0.16 22.10
* * * * *
0.116 0.06 1.45 0.53 0.83
0.342 0.19 4.30 1.58 2.46
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Table-2. Effect of soil and foliar application of silicon and micronutrients on yield and

economics of sapota

Fruit

vield/  Yield _Gross Tota! cos_tof Net Benefit
Treatments income cultivation returns cost (B:C)

ez D @) Q) Q) ratio
(Kg)

T;,- Control 95.26 9.52 1,42,800 68,016 74,784 2.09

T,- Potassium silicate 118.49 11.84 1,77,600 93,387 84,213 1.90

(foliar application) @ 6

ml/l

T3- Potassium silicate 12481 12.48 1,87,200 97,678 89,522 1.91

(foliar application) @ 8

ml/I

T4~ Calcium silicate 109.87 10.98 1,64,700 71,476 93,224 2.30

(soil application) @ 1.0

Kgltree

Ts. Calcium silicate 11147 1114 1,67,100 72,079 94,841 2.31

(soil application) @

1.5Kg/tree

Te- Calcium silicate 113.99 11.39 1,70,850 72,562 98,288 2.35

(soil application) @ 2.0

Kgltree

T;- Calcium silicate 116.96 11.68 1,72,200 72,959 99,141 2.36

(soil application) @ 2.5

Kgltree

Ts- Boron (foliar 105.83 10.58 1,58,700 78,248 80,452 2.02

application) @ 2 g/l

To- Boron (foliar 104.86 10.48 1,57,200 79,859 77,341 1.96

application) @ 3 g/l

T10- Micronutrients 106.66 10.66 1,59,900 79,169 80,731 2.01

(foliar application) @ 3

ml/l

T11- Micronutrients 108.86 10.88 1,63,200 80,634 82,566 2.02

(foliar application) @ 4

ml/I

F-test * *

S.Em# 2.43 0.24

CD at 5% 7.18 0.71

The content of silicon in leaf was found to be
high due to foliar spray of potassium silicate at 8
ml per litre (Figure-1) compared to other
treatments. The results are in conformity with
findings of Vladimir et al. (2001) in citrus, Ma
and Yamaji (2006) in rice, Figen et al. (2008) in
spinach and Milne et al. (2012) in lettuce.

The highest yield per tree (124.81 kg) and
highest yield per hectare (12.48 t) was recorded
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in the treatment with foliar spray of potassium
silicate at 8 ml per litre which was on par with
treatment supplemented with potassium silicate
at 6 ml per litre (Table-2). Potassium silicate had
positive effect on growth and yield. Increased
yield might have attributed due to increased
photosynthetic ~ activity of plant, water
metabolism, chlorophyll content, more formation
of carbohydrates, membrane lipid peroxidation,
protective enzymes under drought condition and
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Figure-1: Effect of soil and foliar application of silicon and micro nutrients on nutrient

content in sapota leaf at the stage of fruit harvest
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more uptake of essential nutrients (Yasuto and
Eiichi, 1983). Similar results were noticed by
Nesreen et al. (2011) in beans and Ma et al.
(2004) in cucumber.

As shown in the Table 2, the cost of cultivation
per hectare area revealed that, the treatment
foliar spray of potassium silicate 8 ml/L (T3)
gave the maximum gross income (<1, 87,200)
followed by treatment foliar spray of potassium
silicate 6 ml/L T, (1, 77,600). The maximum
net returns was obtained in treatment soil
application of calcium silicate at 2.5 kg (T-) per
tree (99, 141) followed by soil application of
calcium silicate at 2.0 kg (Tg) per tree (98,
288) and the same treatments were recorded
highest benefit to cost (B:C) ratio, T; (2.36)
followed by Tg (2.35).

The result of this study highlights the role of
potassium silicate in improving growth and yield
of sapota. By using potassium silicate at 8 ml per
litre helped in increasing yield of sapota and
where as with application of calcium silicate at
2.5 kg per tree resulted in obtaining highest
benefit to cost (B:C) ratio.

REFERENCES

597 |

. GORECKI, R.S.

BABAK JAMALI AND MAJID RAHEMI,
2011, Carnation flowers senescence as
influenced by nickel, cobalt and silicon. J.
Biol. Environ. Sci., 5(15): 147-152.

EPSTEIN, E., 1999, Silicon. Annu. Rev.
Plant Physiol, PI. Mol. Biol., 50: 641-644.

FIGEN ERASLAN, ALI INAL, DAVID J.
PILBEAM AND AYDIN GUNES, 2008,
Interactive effects of salicylic acid and
silicon on oxidative damage and antioxidant
activity in spinach (Spinacia oleracea L. cv.
Matador) grown under boron toxicity and
salinity. Pl. Growth Regul., 55: 207-2109.

AND DANIELSKI
BUSCH, W., 2009, Effect of
silicate fertilizers on yielding of greenhouse
cucumber (Cucumis sativus L.) in container
cultivation. J. of Elementology, 14(1): 71-78.

KAMENIDOU, S., CAVINS, T.J.

" AND MAREK,  S. 2008,  Silicon

supplements  affect horticultural traits  of
greenhouse-produced ornamental
sunflowers. Hort. Sci., 43(1): 236-239.

Biolife | 2014 | Vol 2 | Issue 2


http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Gorecki%2c+R+S%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Danielski-Busch%2c+W%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Danielski-Busch%2c+W%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Danielski-Busch%2c+W%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Kamenidou%2c+S%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Cavins%2c+T+J%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Marek%2c+S%22.au.

Lalithya, K.A et al

10.

11.

12.

13.

KAMENIDOU, S., CAVINS, TJ.
AND MAREK, S., 2009, Evaluation
of siliconas a nutritional supplement for
greenhouse zinnia production. Scientia Hort.,
119(3): 297-301.

MA, J.F., GOTO, S., TAMAKI, K. AND
ICHII, M., 2001, Role of root hairs and
lateral roots in silicon uptake by rice. Plant
Phy., 127: 1773-1780.

MA, C.C., QING FANG LI, YU BAO GAO
AND TIAN RONG XIN, 2004, Effects of
silicon application on drought resistance of
cucumber plants. Soil Sci. Plant Nutr., 50(5):
623-632.

MA, J.F. AND YAMAJI, N., 2006, Silicon
uptake and accumulation in higher plants.
Trends in Plant Science, 11(8).

MILNE, C.J.l.,, LAUBSCHER, C.P.I. AND
NDAKIDEMI, P.A., 2012, The alleviation of
salinity induced stress with applications of
silicon in soilless grown Lactuca sativa L.
‘Eish’. International J. Physical Sci., 7(5):
735 -742.

NAM SANG YOUNG, KIM KYOUNGMI,
LIM  SANGCHEOL AND PARK
JONGCHUN, 1996, Effects of lime and
silica fertilizer application on grape cracking.
RDA J. Agric. Sci., Soil & Fert., 38(1): 410-
415.

NESREEN, H. ABOU-BAKER, ABD-
ELADL, M. AND MOHSEN, M. ABBAS,
2011, Use of Silicate and Different
Cultivation Practices in Alleviating Salt
Stress Effect on Bean Plants. Australian J.
Basic & Applied Sci., 5(9): 769-781.

PRADO, R.DE.M. AND NATALE, W,
2005, Effect of application of
calcium silicate on growth, nutritional status
and dry matter production of passion fruit
seedlings. Revista Brasileira de Engenharia
Agricola e Ambiental, 9(2): 185-190.

598 |

14.

15.

16.

17.

18.

©Copyright@2014

RAJA, E.M., 2009, Importance of
micronutrients in the changing horticultural
scenario. Indian J. Hort. Sci., 4 (1): 1-27.

SUNDAR RAJ, NAGARAJ, S,
VENKATARAMU, M.N. AND
JAGANNATH, M.K., 1972, Design and
analysis of field experiments, Univ. Agric.
Sci., p. 106-110.

N.,

STAMATAKIS, A., PAPADANTONAKIS,
N., LYDAKIS-SIMANTIRIS, N.,
KEFALAS, P. AND SAVVAS, D., 2003,
Effects of Silicon and Salinity on Fruit
Yield and Quality of Tomato Grown
Hydroponically. Acta Hort., 609: 141-147.

VLADIMIR MATCHINKOV, ELENA
BOCHARNIKOVA AND DAVID
CALVERT, 2001, Response of citrus to
silicon soil amendments. Proc. Fla. State
Hort. Soc., 114: 94-97.

YASUTO MITAKE AND  EIICHI
TAKAHASHI, 1983, Effect of silicon on the
growth of cucumber plant in soil culture. Soil
Sci. PI. Nutri., 29(4): 463-471.

Biolife | 2014 | Vol 2 | Issue 2


http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Kamenidou%2c+S%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Cavins%2c+T+J%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.0b/ovidweb.cgi?&S=LPENFPNJCIDDNDNPNCCLPGMCPPIPAA00&Search+Link=%22Marek%2c+S%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Nam+SangYoung%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Kim+KyoungMi%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Lim+SangCheol%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Park+JongChun%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Park+JongChun%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Park+JongChun%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Prado%2c+R+de+M%22.au.
http://ovidsp.tx.ovid.com/sp-3.4.1b/ovidweb.cgi?&S=PEMJFPFEENDDFPPCNCBLAGDCIOODAA00&Search+Link=%22Natale%2c+W%22.au.

