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Abstract

Recently Organic farming is gaining importance due to the negative impact of chemical fertilizers and pesticides on the
environment and human health. Hence, the present study evaluates the microbial and nutrient content of indigenous liquid
organic manure (LOM) preparations like Panchagavya (PG), Jeevamirtham (JM) and Amirthakaraisal (AK) commonly used in
organic farming. Twenty-three morphologically distinct isolates were obtained from these preparations. Enumeration of
bacterial content from these liquid organic preparations revealed the highest amount of aerobic bacterial load in PG. N,-Fixers
were found to be high in JM and the P-solubilizers and Lactobacillus content were found to equally high in both JM and AK.
The plant nutrients such as NPK, organic content and micronutrients Cu, Zn, Mn and Fe was high in PG. Thus PG was found
to be superior both in aerobic microbial load and plant nutrients compared to JM and AK. But JM was found to good in the
content of soil fertilizing bacteria like N, —fixers and P-solubilisers and also the Lactobacillus.
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Introduction

With the advent of green revolution in the late 1960s the
traditional Indian farming methods were replaced with high
yielding varieties, modern equipments and chemical
fertilizers. Initially there was an increase in food production
but in the long run it proved to be unsustainable and harmful
to the environment. Over use of chemical fertilizers
rendered the soil less productive due to reduction of organic
and microflora content, increase in the salinity of soil,
change in soil soil pH [ 2. Therefore, the current global
scenario firmly emphasizes the need to adopt eco-friendly
agricultural practices for sustainable and quality food
production. Organic farming envisages the comprehensive
management approach to improve the soil health, eco-
system of the region and the quality of product.

A number of indigenous organic sources of nutrients like
organic manures, enriched manures, vermicompost, green
manures, and liquid organic manures (LOM) such as
Beejamruth, Jeevamruth, Amruthpani and Panchagavya are
commonly used by the farmers engaged in organic food
production. Of these liquid organic manures, Panchagavya
is more widely used as a traditional practice to protect soil
microorganisms, crops and to improve plant productivity.
Panchagavya has been tested on a variety of crops (24
Existing scientific knowledge about Panchagavya suggests
that it contains nutrients and growth promoting substances
and hence when applied to crops it is known to improve
growth and yield of crops.

In this present study, three indigenous liquid organic
manures, Panchagavya, Jeevamirtham and Amirthakaraisal
were used. Systematic analysis of the nutrients and
microbial flora was done for each preparation.

Materials and Methods

Materials

The liquid organic manure such as Panchagavya,
Jeevamirtham and Amirthakaraisal used in the study was
procured from Pioneer Agro Industries Pvt. Ltd.,
Coimbatore. The general method for the preparation of these
liquid organic manure is mentioned briefly in this article as
per standard procedure mentioned in the ancient literature.

Preparation of Panchagavya

2 liters of Panchagavya could be prepared by adding
500grams of fresh cow dung and 100ml of ghee (Clarified
butter) into a plastic tub, mixed well and incubated for 3
days. The contents can be mixed once every 24 hours. On
the fourth day, 300ml fresh cow urine, 200ml of milk
(boiled and cooled), 200ml of curd, 300ml of tender coconut
water, 100g of Jaggery (unrefined sugar)/300ml of
sugarcane juice and 100g of ripened banana with skin
(poovan)-mashed well and could be added and mixed
thoroughly and incubated for fermentation for 12 days. The
mixture could be stirred thoroughly two times a day at
morning and evening for 20 minutes each time. The plastic
tub was covered with a cotton cloth was kept in shade. After
12 days of fermentation the liquid mixture can be filtered
through a cotton cloth and stored in PET bottle with lid
loosely closed. The time required for preparation of
Panchagavya by this method is 15 days.

Preparation of Jeevamirtham

2 liters of Jeevamirtham could be prepared in a plastic tub
by mixing 100g of fresh cow dung, 100ml of fresh cow
urine, 5g of jaggery (unrefined sugar), 10 gram of pigeon
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pea flour and 5g of garden soil, these ingredients could be
added into a plastic tub and mixed thoroughly and the
volume can be made up to 2 litres by adding water. The
mixture could be stirred well three times a day and the
plastic tub kept in shade, covered with cotton cloth. for
24hours for fermentation.

Preparation of Amirthakaraisal

2 liters of Amirthakaraisal could be prepared in a plastic tub
by mixing 200g of cow dung and 200ml of fresh cow urine.
To this mixture, 5g of jaggery (unrefined sugar) can added
and the volume made to 2 liters by adding water and stirred
well until the jaggery was fully dissolved. The mixture
could be allowed to ferment for 24 hours and stored in the
shade by covering it with a cotton cloth.

Isolation and enumeration of bacteria from LOM

The diversity and density of bacteria in the LOM were
enumerated on selective medium and at different growth
conditions. Different dilutions of the LOM were plated on
ashby’ sagar [?, pikovskaya’s agar %1, and MRS agar to
enumerate nitrogen fixing bacteria, phosphate solubilizing
bacteria, and lactobacillus, respectively.

To enumerate total aerobic bacteria, different dilutions of
LOM were plated on Nutrient agar medium and incubated
under aerobic condition. Three plates per dilution were
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incubated at 30°C and the bacterial counts were made at 24
h and 48 h and expressed as mean + SEM of the colony
forming unit  (cfu/ml).The number and cultural
characteristics of distinct bacterial isolates from the LOM
were studied.

Determination of nutrients in LOM

The pH and electrical conductivity (EC) was determined
using pH and EC meter. Macro and micro elements were
estimated using atomic absorption technique and nitrogen
content was estimated by Kjeldahl method 24,

Statistical Analysis

Mean of cfu/ml (n=3) were calculated and expressed as
mean + SEM. The statistical significance between different
LOM preparations was calculated by t-test.

Results and Discussion

Microbial load and nutrient content liquid organic
manure preparations

It could be observed from figure 1, the total aerobic
bacterial population on nutrient agar was found to be highest
in PG (2.85x108 cfu/ml) while AK had the lowest bacterial
count (4.3x10° cfu/ml).In contrast the count of No- Fixers,
P-Solubilisers and Lactobacillus in PG was found to be the
lowest as compared with JM and AK.
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Fig 1: Bacterial count in Liquid Organic Manure
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The high aerobic bacterial count in PG may be attributed to
its higher nutrient content. The microbial load in JM was
found to be intermediate between PG and AK.

The content of N,-Fixers, P-Solubilisers and Lactobacillus
were determined because these bacterial species enhance
soil fertility and thus increases the growth of the crops.
Lactobacillus, even though not a PGPR - Plant Growth
Promoting Rhizobacteria was determined since its presence
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in large numbers in a fermented product is an important
criteria in the stability of the product and thus increasing its
shelf life. But few results have shown their presence in
rhizosphere 2 and has plant-growth promoting activity 261,
JM was found to good in the content of soil fertilizing
bacteria like N, —fixers and P-solubilisers, this may be
attributed to the addition of garden soil in the preparation of
JM.

Table 1: Number of bacterial isolates from Liquid organic manures (LOM).

Liquid Organic manure - Number of isolates Total isolates
Nutrient agar Ashby’s agar Pikovskaya’s agar MRS agar
Panchagavya 1 2 2 2 7
Jeevamirtham 3 2 1 1 7
Amirthakaraisal 4 2 1 2 9
23
The number of isolates in PG, JM and AK was 7, 7 and 9 present in the liquid organic manures and were

respectively table 1. In total, 23 isolates were found to be

morphologically characterized and presented in table 2.

Table 2: Cultural characteristics of bacteria isolated from LOM

Liquid organic manure Isolates Cultural Characteristics
PG1 (NA) Circular, shiny, raised, translucent colonies
PG2 (AA) Large, circular, opague, white colonies
PG3 (AA) Small, circular, opaque, coloured colonies
Panchagavya PG4 (PA) Circular, opagque, white colonies
PG5 (PA) Large, irregular, opaque, pale yellow colonies
PG6 (MA) Circular, mucoid, opaque, viscous, white colonies
PG7 (MA) Circular, raised, dry, opaque, white colonies
JM1 (NA) Irregular, wrinkled, flat, creamy white colonies
JM2 (NA) Small, circular, smooth, raised, yellow colonies
JM3 (NA) Irregular, wrinkled, flat, creamy whitewith clear zone around the colonies
Jeevamirtham JM4 (AA) Small, circular, shiny, yellowish colonies
JM5 (AA) Irregular, flat,red colonies
JM6 (PA) Variable
JM6 (MA) Small, circular, raised pale yellow colonies
AK1 (NA) Small, circular, smooth, raised, yellow colonies
AK2 (NA) Large, irregular margin, wrinkled, flat, creamy white colonies
AK3 (NA) Irregular, wrinkled, raised centered, brownish colonies.
AK4 (NA) Small, circular, smooth, raised, white colonies
Amirthakaraisal AK5 (AM) Small, irregular, raised, transparent colonies
AK6 (AM) Large, irregular, flat, creamy white colonies
AK7 (PA) Variable
AKS8 (MA) Large, circular, mucoid, raised, pink colonies
AK9 (MA) Small, circular, mucoid, raised, brown centered, light brown colonies

Table 3: Physico-chemical content of the liquid organic manure

Liquid Organic Manure| - Nl_lmem Contents -
PH |EC pS/cm|{Moisture %| N % | P % | K % |Organic Content %| C:N Ratio | Cu mg/L | Zn mg/L [Mn mg/L | Fe mg/L
Panchagavya 3.75| 2960 93.39 0.33/0.18 | 0.68 3.43 10:1 1.25 471 3.17 29.34
Jeevamirtham 430 1240 94.49 0.06 | 0.04 | 0.18 2.87 48:1 0.80 2.35 2.72 10.12
Amirthakaraisal 6.20 | 1682 98.85 0.04 | 0.02 | 0.20. 0.51 13:1 0.50 1.78 1.88 8.31

Physiochemical analysis data presented in table 3 shows that
PG and JM was acidic, with P" of 3.75 and 4.30,
respectively. This might be due to the production of acid
metabolites during the fermentation of PG and JM.
Whereas, P of AK was slightly acidic (6.20).

The data in the table 3 also reflects higher macro and
micronutrient content and C: N ratio in PG compared to JM
and AK. Thus, of the liquid organic manure tested, PG was
found to be high both in aerobic microbial and nutrient
status compared to JM and AK. But JM was found to good
in the content of soil fertilizing bacteria like N, —fixers and
P-solubilisers and also the Lactobacillus. This may be

attributed to addition of garden soil for the preparation of
JM.

Conclusion

Microbial evaluation of three liquid organic preparations,
PG, JM and AK, revealed abundance of aerobic microbes in
PG as compared to JM and AK respectively. No-Fixers were
found to be high in JM and the P-solubilizers and
Lactobacillus content were found to equally high in both JM
and AK. Nutrient analysis of the LOM preparations also
revealed high macro and micronutrient contents in PG
compared to JM and AK. However, JM was found to good
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in the content of soil fertilizing bacteria like N2 —fixers and
P-solubilisers The results indicated that PG is superior both
in aerobic microbial and nutrient contents compared to JM
and AK. The presence of the beneficial microorganisms and
the plant macro and micronutrients in these preparations
would have played an important role in plant growth
promotion. However, their effect on plant growth and soil
fertility need to be studied to ascertain its efficiency.

Acknowledgement

The authors are grateful to the Department of Microbiology,
Faculty of Science, Annamalai University, Annamalainagar,
Tamil Nadu and Department of Microbiology, Madras
Christian College, Tambaram, Chennai, Tamil Nadu, India,
for providing the lab facilities for the research.

References

1.

10.

11.

Wang ZH, Li SX, Malhi S. Effects of fertilization and
other agronomic measures on nutritional quality of
crops. J Sci. Food Agri.,2008:88:7-23.

Heeb A, Lundegérdh B, Savage G, Ericsson T. Impact
of organic and inorganic fertilizers on yield, taste and
nutritional quality of tomatoes. J Plant Nutr. Soil
Sc.,2006:169:535-541.

Beaulah A. Growth and development of moringa
(Moringa oleifera Lam.) under organic and inorganic
systems of culture, Ph.D., Thesis submitted to Tamil
Nadu Agricultural University, Coimbatore, 2001.
Muthuvel. Effect of organics on growth and yield of
Bhendi var. Varsh Uphar. In: Panchagavya as
potentiator of plant cells: Effects on crop plants and the
physiology that validates the effects, Proc. Nation.
Conf. on Glory of Gomatha. Dec. 1-3, S. V. Veterinary
Univ., Tirupati, A.P, 2007, 143-148.

Selvaraj N. Report on the work done on organic
farming at Horticultural Research Station, Ooty,2003:2-
5.

Velmurugan M. Studies on organic farming practices
on growth, yield and quality of radish (Raphanus
sativus L.) cv. Pusa chetki, South Indian
Hort,2005:53(1-6):337-339.

Ramanathan V, Auffhammer M, Vincent JR. Integrated
model shows that atmospheric brown clouds and
greenhouse gases have reduced rice harvests in India.
Proc Natl Acad Sci.USA,2006:103:19668-19672.
Malarvizhi K, Ponnuswami V, Kavino M, Selvi BS.
Effect of growth promoters on growth and yield of
paprika cv. Kt-P1-19, Crop.Res,2009:37(1,2,3):144-
147.

Venkatalakshmi K, Balasubramanian A and Sankaran
N. Influence of seed treatment and foliar spray of
panchagavya on growth, yield attributes and yield of
Amaranthus viride, Madras Agriculture
Journal,2009:96(1-6):135-138.

Gore N, Sreenivasan MN. Influence of liquid organic
manures on growth, nutrient content and yield of
tomato (Lycopersicon esculentum Mill.) in the sterilized
soil, Karnataka J.Agric.Sci.,2011:24:153-157.

Anuja S, Jayalaxmi L. Effect of foliar application of
organic nutrients and inorganic fertilizers on NPK
uptake, post-harvest soil available nutrients and yield
performancre of palak (Beta wvulgaris L. var.
bengalensis). Asian J. Horti,2011:6(2):423-426.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

www.botanyjournals.com

Ravichandran G, Natarajan N, Manorama K., and
Vanangamudi K. Effect of organic sprays on storage
behavior of seed potatoes. Indian Journal of
Horticulture,2011:68(3):399-407.

Anuja S, Archana S. Effect of organic nutrient on yield
and quality of bittergourd. International Journal of
Agriculture Science,2012:8(1):205-208.

Vimalendran L, Wahab K. Effect of foliar spray of
panchagavya on yield attributes, yield and economics of
babycorn. Journal of Agronomy,2013:12(2):109-112.
Yadav P, Tripathi AK. Growth and yield of greengram
under foliar application of panchagvya and leaf extracts
of endemic plants. International Research Journal of
Agronomy,2013:58(4):618-621.

Choudhary SP, Puniya MM, Shivran AC, Khangarot
SS, Kuri BR. Effect of phosphorus and zinc fertilization
on productivity and nutrient uptake of moth bean. Ann.
Agric. Res. New Series,2014:35(1):58-61.

Gopakkali P, Sharanappa. Effect of organic farming on
growth, yield,quality and economics of onion (Allium
cepa) in Dry Zone of Karnataka. Indian Journal of
Agronomy,2014:59(2):103-107.

Phate S, Kate T, Wagh GN. Effect of different
formulations liquid manures on the biodiversity of
beneficial microbes. Biosci. Biotech. Research
comm,2014:7(1):18-26.

Kumar V, Neeraj Y. Evaluation of the performance of
onion varieties in response to organic cultivation.
International Journal of Advanced
Research,2015:3(9):1558-1562.

Maheshwari VN, Shrikumaran MP, Rekha GS,
Kaleeena PK. Growth promoting effects of
panchagavya on Dolichus lablab under field
experiment.  International Journal of  Applied
Science,2016:4(4):513-518.

Choudhary GL, Sharma SK, Choudhary S, Singh KP,
Kaushik MK, Bazaya BR. Effect of panchagavya on
quality, nutrient content and nutrient uptake of organic
blackgram [Vigna mungo (L.)Hepper]. Journal of
Pharmacognosy and Phytochemistry,2017:6(5):1572-
1575.

Atlas RM. Handbook of microbiological media.4™
Edition, CRC Press, Boca Raton, Florida, 151, 2010.
Surange S, Wollum AG, Kumar N, Nautiyal CS.
Characterization of Rhizobium from root nodules of
leguminous trees growing in alkaline soils. Can. J.
Microbiol,2010:43:891-894.

Kjeldahl J. Neue Methode zur Bestimmung des
Stickstoffs in  organischen  Kdorpern. Z  Anal
Chem,1883:22:366-382.

Fhoula I, Najjari A, Turki Y, Jaballah S, Boudabous A,
Ouzari H. Diversity and antimicrobial properties of
lactic acid bacteria isolated from rhizosphere of olive
trees and desert truffles of Tunisia. Biomed. Res.
Int,2013:405708.

Rahman MM, Ali ME, Khan AA, Akanda AM, Uddin
MK, Hasim U et al. Isolation, characterization, and
identification of biological control agent for potato soft
rot in Bangladesh. The Scientific World Journal, 2012,
723293.

1270


http://www.botanyjournals.com/

