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ABSTRACT

An investigation was undertaken on the “Effect of nutrient management through bio-organic
manures on fruit yield and its attributes of acid lime (Citrus aurantifolia Swingle)” in the Department of
Horticulture, Faculty of Agriculture, Annamalai University, Annamalainagar, Tamil Nadu, India during
2016 - 2018. The experiment was conducted with organic manures and biofertilizers along with
inorganic fertilizers which were applied with different treatment combinations viz., T1 — Control, T»-
100% RDF (400:200:220 g/ plant), Ts-75% RDF, T4-50% RDF, Ts- 75% RDF + 100% FYM ( 20
kg/plant), Te- 75% RDF + 100% Vermicompost (10 kg/plant), T7- 75% RDF + 50% FYM + 50%
Vermicompost, Tg-75% RDF + 50% FYM + 50%Vermicompost + Biofertilizers (25g Azotobacter + 259
PSB + 150g VAM), To- 50% RDF + 100% FYM, T10- 50% RDF + 100% Vermicompost, T11- 50% RDF
+ 75% FYM + 75% Vermicompost, T12- 50% RDF + 75% FYM + 75% Vermicompost + Biofertilizers
(259 Azotobacter + 25g PSB +150g VAM). There were twelve treatments replicated thrice in
Randomized block design (RBD). The yield characters of plant were significantly influenced by inorganic
fertilizers along with organic manures and biofertilizers. The maximum number of fruits per plant
(992.49), fruit weight (49.63 g), yield per tree (49.26 kg) and yield per hectare ( 13.64 tonnes) were
recorded under T12 - 50% RDF + 75% FYM + 75 % Vermicompost + Biofertilizers (259 Azotobacter +
259 PSB + 150g VAM ). The lowest values were obtained under control.
INTRODUCTION

Acid lime (Citrus aurantifolia Swingle) is an important fruit crop in citrus group which belongs to
the family Rutaceae. It occupies a vital place in the fruit industry, but yield level of citrus orchards are
still very low. There are several factors responsible for low yield in acid lime and among these the
inadequate supply of inorganic fertilizers and organic manures are the major one. Being a high yielding
perennial crop, the nutritional requirements of lime is quite high (Banker et al., 2009) but the prices of

inorganic fertilizers are ever increasing which forced the farmers to look for the alternative low cost input
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technology. It was observed that nutrients applied at higher doses without organic manures where less
effective in improving the fruit production but more effective when applied with organic manures .Apart
from this, the use of biofertilizers to maintain and improve the soil quality and productivity levels are at
low input costs. Hence, the concept of alternate nutrient management system came into picture which lays
emphasis on continuous improvement in soil productivity on long term basis through appropriate use of
organic manures and biofertilizers with inorganic fertilizers for optimum growth and development of acid
lime fruits in reference to particular agro ecological situations. The present investigation was carried out
to assess the efficacy of organic manure (Farm yard manure and vermicompost) and biofertilizers
(Azotobacter, Phosphate Solubilizing Bacteria and Vesicular Arbuscular Mycorrhizae) with inorganic

fertilizers on fruit yield characters of acid lime

MATERIALS AND METHODS

The experiment was conducted in the Department of Horticulture, Faculty of Agriculture,
Annamalai University, Annamalainagar, Tamil Nadu, India during 2016 - 2018. The treatment consisted
with organic manures and biofertilizers along with inorganic fertilizers which were applied with different
treatment combinations viz., T1 — Control, T>-100% RDF (400:200:220 g/ plant), T3-75% RDF, T4-50%
RDF, Ts- 75% RDF + 100% FYM ( 20 kg/plant), Te- 75% RDF + 100% Vermicompost (10 kg/plant), T--
75% RDF + 50% FYM + 50% Vermicompost, Ts-75% RDF + 50% FYM + 50%Vermicompost +
Biofertilizers (259 Azotobacter + 25g PSB + 150g VAM), Te- 50% RDF + 100% FYM, T1o- 50% RDF +
100% Vermicompost, T11- 50% RDF + 75% FYM + 75% Vermicompost, T12- 50% RDF + 75% FYM +
75% Vermicompost + Biofertilizers (25g Azotobacter + 25g PSB +150g VAM). There were twelve
treatments replicated thrice in Randomized block design (RBD). The observations were recorded on yield
parameters viz., number of fruits per plant (No), fruit weight (g), yield per tree (kg) and yield per hectare (
tonnes). The data generated through this investigation was analyzed by the statistical method of Panse and
Sukhatme (1961)

RESULTS AND DISCUSSION

The yield characters of plant were significantly influenced by inorganic fertilizers along with
organic manures and biofertilizers. The maximum number of fruits per plant (992.49), fruit weight (49.63
), yield per tree (49.26 kg) and yield per hectare ( 13.64 tonnes).

The application of optimum dose of inorganic fertilizers along with organic manures like farmyard
manure and vermicompost which might have increased the activity of beneficial microbial population
helped to initiate various growth promoting processes resulting in vigorous growth of plants. Besides
promoting growth, these manures imparted beneficial effects on soil environment, especially on soil

physical properties, thus making rhizosphere most congenial for growth and development resulting in
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increased availability of nutrient status of NPK in both soil and leaf of acid lime which lead to higher
yield and yield attributing traits. These results are in conformity with findings of Alexandresca et al.
(1978) in mandarin, Marathe and Bharambe (2007) in sweet orange and Rajendra et al. (2013) in acid

lime.

The increased on number basis and weight basis might be attributed due to the fact that, increasing
levels of nutrients in assimilating area of crop due to which the rate of dry matter production was
enhanced. Similarly, due to rational partitioning of dry matter to economic sink, the yield attributes were
improved. The above results are in conformity with the findings of Dalal et al. (2004) and Baviskar et al.
(2011) in sapota.

The enhancement in yield by these treatments was mainly due to proper supply of nutrients and
induction of growth hormones, which stimulated cell division, cell elongation leads to increase in number
and weight of the fruits, better root development, and better translocation of water and deposition of
nutrients. These findings are in accordance with the Singh et al. (2012) in aonla and Bohane et al. (2016)

in ber.

Higher yield response owing to application of organics ascribed to improved physical, chemical
and biological properties of soil resulting in better supply of plant nutrients, which in turn led to good
crop growth and yield. Humus substance present in organic product could have mobilized the reserve
food materials to the sink through increased activity of hydrolyzing and oxidizing enzymes. These
products would help the better availability and utilization of nutrients. All these positive effect might have
facilitated quick mobilization and availability of nutrients that would aid in increased plant height,
number of leaves, leaf area and photosynthetic rate. This in turn would have assisted for the increased
yield in the plants. This is in confirmation with the findings of Patel et al. (2010) in sapota, Aba et al.
(2011) and Kuttimani et al. (2013) in banana.

The reason behind, the increase in number of fruits and average fruit weight may be due to
increased nutrient availability from FY M, the organic phosphorus through phosphobacteria and IAA from
Azospirillum which may have increased various endogenous hormonal levels in plant tissue which might
be responsible for enhancing flowering, pollen germination and pollen table which might have ultimately

increased fruit set (Dheware and Waghmare, 2009) in sweet orange.

The increase in yield due to vermicompost treatment may be attributed to increase in level of
readily converted available form of essential micro and macro nutrient in the presence of either dead or
live worms and offered growth mechanism in plants, resulting in increased yield parameters.

Vermicompost has also beneficial effects on physical and chemical soil structure and water up take,
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resulting in improving plant growth and productivity. The present findings are in accordance with the
results reported by Korwar et al. (2006) in aonla, Rubee Lata et al. (2011) in guava and Ghosh et al.
(2012) in pomegranate.

The increase in the yield and quality may be due to the content of plant growth hormones,
enzymes along with macro and micronutrients in the vermicompost. Vermicompost could reduce
requirement of chemical fertilizers by 25-50 percent in addition to its role in improving soil condition
(Lee, 1985). These results are agreement with Dutta et al. (2003) in sweet orange, Musmade et al. (2009)
in acid lime and Pawar et al. (2014) in acid lime.

The increased yield due to biofertilizers application may be due to the increased nutrient status as
well as their uptake by the plants in association with PSB, which also has defined role in plant
metabolism such as cell division, development, photosynthesis and regulation of metabolic pathway.
Higher leaf chlorophyll content caused by Azotobacter inoculation, which increased meristematic
activities, photosynthesis rate and carbohydrates metabolism in turn increasing yield contributing

characters. Trivedi et al. (2012) and Dwivedi et al. (2012) in guava, have also reported similar findings.

Besides nitrogen fixing abilities of the microbial inoculants, the capacity to releasing phyto-
hormones especially gibberellins should be regarded which increases the fruit size. Also the efficient
partitioning of photosynthesis towards the sink by Azotobacter inoculation increased the fruit size and
weight. The yield attributes or the sink capacity of a crop is determined by its vegetative growth
throughout the life cycle of the plant. Vigorous growth is associated with higher sink capacity of a crop.
The increase in yield can be resulted from better root proliferation. In addition, increased nutrient
elements in the soil enhanced uptake of nutrients and water caused to higher photosynthesis leading to an
increase of the assimilation rates. The generation of CO2 during compost decomposition has also been
found responsible for increasing yield. The present findings are in agreed with those workers of Lieten

(1996) in strawberry Rubee Lata et al. (2011) in guava and Dadashpour and Jouki (2012) in strawberry.

SUMMARY

Thus, it could be seen that the application of organic manures at the rate of 15kg FYM+ 7.5 kg
Vermicompost and Biofertilizers at the rate of 259 Azotobacter + 25g PSB + 1509 VAM can reduce the
inorganic fertilizations to at extent of 50 percent (200g nitrogen,100g phosphorus and 110g potassium per
tree) increasing the yield parameters of acid lime. This may be due to proper supply of nutrients and
synthesis of growth hormones which induces cell division and cell elongation which in turn increase the

number and weight of fruit and better translocation of water uptake and deposition of nutrients.
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Table 1. Effect of nutrient management through bio-organic manures on fruit yield and its
attributes of Acid lime (Citrus aurantifolia Swingle)

N_O- of Eruit Yield per Yield per

fruits per weight tree hectare

e pler (9) (Kg) (tonnes)

(Nos)

n 570.70 29.22 16.68 4.62
T 670.76 34.95 23.44 6.49
T 631.34 32.97 20.81 5.76
T 599.35 31.06 18.61 5.15
T 755.79 38.99 29.46 8.16
To 821.38 42.17 34.63 9.59
T 871.21 44,24 38.54 10.67
To 940.18 47.35 44.51 12.32
To 713.98 37.0 26.41 7.31
To 776.89 40.13 31.17 8.63
Tu 919.37 46.26 42.53 11.78
T 992.49 49.63 49.26 13.64
S 10.66 0.63 0.94 0.25
CBFS0.59 21.37 1.29 1.90 0.52

Treatment Details: T, — Control, T2-100% RDF (400:200:220 g/ plant), T3-75% RDF, T4-50% RDF, Ts- 75% RDF + 100% FYM
( 20 kg/plant), Te- 75% RDF + 100% Vermicompost (10 kg/plant), T- 75% RDF + 50% FYM + 50% Vermicompost, Ts-75%
RDF + 50% FYM + 50%Vermicompost + Biofertilizers (259 Azotobacter + 25g PSB + 1509 VAM), Te- 50% RDF + 100% FY M,
T10- 50% RDF + 100% Vermicompost, T11- 50% RDF + 75% FYM + 75% Vermicompost, T12- 50% RDF + 75% FYM + 75%
Vermicompost + Biofertilizers (25g Azotobacter + 25g PSB +150g VAM).
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