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Abstract

Jeevaru™ is a consortium of beneficial natural microbes, available in liquid form. The rice yield was increased vigorously high in
Jeevatu based rice cultivated plant. The seed production in per spikelet is 237.1 + 44.92 in Jeevatu based and 179.4 £+ 25.26 in
chemical based rice plant. In case of vegetative growth, 173.1 + 6.34 cm and 140.9 = 11.11 cm in Jeevatu based rice plant and
chemical based methods respectively. Similarly the length of stalk of spikelet is 27 + 1.63cm and 22.1 + 2.23 cm was observed in
Jeevatu based and chemical based respectively. The number of stalk in lumps is 16.2 + 1.75 and 12.2 £ 2.20 in Jeevatu and chemical
based paddy plant respectively under the same environment and physical factors.

Keywords: Jeevatu, beneficial microbes, Oryza sativa , organic liquid manure, rice yield.

Introduction

Nepalese Farming Institute (NFI), a non-profiteering
agricultural research and development organization,
has developed a consortium of natural beneficial
microbes called Jeevatu. Jeevatuis non-poisonous,
neither genetically modified organism (GMOs) nor
derived from GMOs. Jeevatu has been proven to
manage a diverse range of soil and plant nutrition and
plant protection problems (all crops-cereals, pulses,
fruits, vegetables, spice and medicinal plants) in
different agro-ecological zones ranging from 60 meter
above sea level to 3200 meter above sea level. Soil-
plant-microbes interaction has got high importance in
recent decades. Beneficial microbes are highly
significant in different crop variety. These help in
various ways such as Nitrogen fixation; Solubilization
Production of antibiotics,
vitamins, hormones, amino acids, organic acids,

of inorganic nutrients;

alcohols and various biogenic and bioactive substances
through secondary metabolism; Decomposition of
organic wastes and residues; Suppression of soil-borne
pathogens; Recycling and increased availability of
plant nutrients; Degradation of toxicants including
pesticides; Production of simple organic molecules for
plant uptake.

The key ingredients of Jeevaru™ are: Yeast,
Trichoderma spp, Penicillium spp, Aspergillus,

Azotobacter spp, Lactobacillus spp, Bacillus spp,
Pseudomonas spp and Proteus spp.

Nitrogen-fixing bacteria to develop biofertilizer for
crops like wheat, rice, etc. are very essential.
Biological nitrogen fixation is an inexpensive source of
nitrogen for higher yields in non leguminous crop, e.g.
rice and wheat farming systems (Akond et al., 2007).
Azotobacter is the genus consisting aerobic, free-
living, nitrogen-fixing bacteria that are found
throughout the world (Becking et al.,,1981; Tchan et
al.,1984). In fact, field trials have demonstrated that
under certain environmental conditions, inoculation
with Azotobacter has beneficial effects on plant yields
due to the increase of fixed nitrogen content in soil
(Maltseva et al., 1995; Mrkovacki et al., 1996) and to
the microbial secretion of stimulating hormones, like
gibberellins, auxins and cytokinins (Martinez et al.,
1989; Mishra et al., 1995). Several authors have shown
the beneficial effects of Azotobacter chroococcum on
vegetative growth and yields of maize and rice (
Pandet et al., 1998; Elshanshoury A R, 1995) as well
as the positive effect of inoculation with this bacterium
on wheat (Garg et al., 2001).

Phosphate solubilizing bacteria (PSB) are used as
biofertilizer since 1950’s (Krasilinikov NA, 1957;
Kudashev IS, 1956). These microorganisms secrete
different types of organic acids e.g., carboxylic acid
(Deubel & Merbach, 2005) thus lowering the pH in the
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rhizosphere (He & Zhu, 1988) and consequently
dissociate the bound forms of phosphate like Ca2

(PO4)2 in calcareous soils. Phosphorus biofertilizers

could help increase the availability of accumulated
phosphate (by solubilization), efficiency of biological
nitrogen fixation and increase the availability of Fe, Zn
etc., through production of plant growth promoting
substances (Kucey et al., 1989). Trials with PSB
indicated yield increases in rice (Tiwari et al., 1989),
maize (Pal, 1999) and other cereals (Ozturk et al.,
2003).

Potassium mobilizing bacteria as bio fertilizers was
suggested as a sustainable solution to improve plant
nutrient and production (Vessey JK, 2003). Increasing
the bioavailability of P and K in soils with inoculation
of plant growth promoting rhizobacteria (PGPR) or
with combined inoculation and rock materials, which
may lead to increasing P uptake and plant growth, was
reported by many researchers (Lin ef al., 2002; Sahin
et al., 2004; Girgis MGZ, 2006 and Eweda et al.,
2007).

Trichoderma genus are strains of 7. viride and T.
harzianum, which is a species aggregate that includes
different strains used as Biological control agent
(BCAs) of phytopathogenic and viral vector fungi
(Grondona er al.,1997). Trichoderma BCAs control
ascomycetous, deuteromycetous and basidiomycetous
fungi, which are mainly soil-borne but also airborne
pathogens (Chet et al,1997). Trichoderma is more
efficient in acidic than alkaline soils. Trichoderma
strains grow rapidly when inoculated in the soil,
because they are naturally resistant to many toxic
compounds, including herbicides, fungicides and
pesticides such as DDT, and phenolic compounds
(Monte E., 2001). Trichoderma strains are very
efficient in controlling several phytopathogens, such as
R. solani, P. ultimum or Sclerotium rolfsii, when
alternated with methyl bromide, benomyl, captan or
other chemicals (Vyas et al.,1995).

Lactic acid bacteria have also been used for treatment
of cattle manures and sewage for odor abatement, and
as inoculants to accelerate composting of organic
wastes (Okada S, 1988). The lactic acid bacteria
inoculated in to the soil amended with different
organic materials as substrates, could provide a more
effective means for recycling plant nutrients and for
increasing soil humus formation.

Materials and Methods

Jeevatu is a package of mixed culture of beneficial
microbes which are collected from natural condition
and developed from Nepalese Farming Institute (NFI).

The key ingredients of Jeevaru™ are : Yeast,
Trichoderma spp, Penicillium spp, Aspergillus spp,
Azotobacter spp, Lactobacillus spp, Bacillus spp,
Pseudomonas spp, Proteus spp.

Techniques for preparation of Jeevatu based
organic liquid manure I: First of all, a white plastic
piece of 1.25 meter long and 500 gauze was taken and
made it airtight to one side of the plastic sheet. An
open sunny place was chosen to make a circular pit of
depth 1 feet and 2 feet in diameter. The pit should be
smoothening by raw cattle manure to maintain the
temperature and maintain the uniformity inside the pit.
Then, the plastic piece was put in that circular pit.
Inside that plastic bag 25 Kg of cow dung (well
decomposed, fine compost) was kept. Then, 1 liter of
Jeevatu was poured and mixed it thoroughly with the
cow dung. A mixture of 25 liter of cattle urine and 25
liter of water was poured (if cattle urine is not
available then 50 liter of water) in the plastic bag and
made it air tight. Then, the bag was opened and the
cow dung and water was mixed thoroughly; thrice a
week. Depending upon the temperature organic liquid
manure will be ready to use after the second or third
week. The indicators for the prepared organic liquid
manure | are greenish growth inside the plastic and an
absence of off flavor of cow dung.

Techniques for preparation of Jeevatu based
organic liquid manure 2: The same steps were
repeated up to putting the plastic in the circular pit.
Then, 37.5 litter of cow urine was kept inside the
plastic bag and 1 liter of Jeevaru was mixed
thoroughly. Then, it was made airtight after adding
37.5 liter of water in the plastic bag. In this technique
also, the bag was opened and cow urine and water was
mixed thoroughly; thrice a week. Depending upon the
temperature organic liquid manure will be ready to use
after the second or third week. The indicators for the
prepared organic liquid manure 2 are greenish growth
inside the plastic and an absence of off flavor of cow
dung.

Techniques to use organic liquid manure 1: 1 liter of
organic liquid manure and 4-5 liter of water was
mixed. This solution was applied as drenching for rice
plant nutrition and management of soil borne pest
problems as a prophylactic application; once a week.

Techniques to wuse organic liquid manure 2:
Similarly, 1 liter of organic liquid manure 2 and 3 liter
of water was mixed properly. This solution was
sprayed on plant; once a week, before flowering (10
am to 3 pm).

This paper can be downloaded online at www.ijasbt.org/

185



S.R. Adhikari et al. (2013) Int J Appl Sci Biotechnol, Vol 1(4): 184-188

Result and Discussion

Effect of Jeevatu on vegetative growth of Paddy:
Vegetative growth in rice plant was observed at
harvesting period with control reference basic
chemical treatment method. The height of the paddy
plant in Jeevatu based was 173.1+6.34 cm but in the
chemical based method was only 140.9+11.11 cm.
Similarly the length of stalk of spikelet was observed
to be; 27+1.63cm and 22.1+2.23 cm in Jeevatu based
and chemical based respectively. The number of stalk
in lumps was 16.2+1.75 and 12.2+2.20 in Jeevatu and
chemical based paddy plant respectively under the
same environment and physical factors.

Effect of Jeevatu on rice production: The yield
production of rice was observed at harvesting time

period the non fruiting stalk value in Jeevatu based
plant was 0.5+ 0.7 and in control (chemical based)
plant was 0.7+0.82. The mean seed production per
spikelet is 237.1+44.92 and 179.4425.26 in Jeevatu
based cultivated rice plant
respectively. This result shows that, Jeevatu based

based and chemical

plant produce 58 seeds per plant more than that of
chemical based plant. The same result was obtained in
trials with beneficial microbes in case of rice, maize
and other cereals (Tiwari er al., 1989; Pal, 1999;
Ozturk et al., 2003). Dry weight of the 10000 seeds
was 244.998 gm in Jeevatu based plant where as dry
weight of 10000 seeds were 225.000 gm in chemical
based plant. From this result, it was found that 19.998
gm of dry weight per 10000 seeds was increase in
Jeevatu based in comparison to chemical based.

Table 1: comparative production of Rice in Jeevatu based and chemical based cultivation.

S.N. | Replication Height of plant (cm) Length of stalk of spikelet In one lump of paddy plants contains no
(cm) of stalk
Jeevatu Chemical Jeevatu Chemical Jeevatu Based Chemical Based
Based Based Based Based

1 a 176 144 27 23 13 11
2 b 168 138 29 24 18 13
3 c 172 152 25 22 16 14
4 d 180 127 27 18 17 14
5 e 178 148 24 23 18 10
6 f 162 138 26 21 14 16
7 g 175 118 28 25 15 12
8 h 165 143 29 22 16 13
9 i 174 152 28 24 18 9
10 j 181 149 27 19 17 10
Mean 173.1£6.34 140.9+£11.11 27+1.63 22.1+£2.23 162 +1.75 12.2 £2.20
stalk/lump stalk/lump

Table 2: comparative production of rice in Jeevatu based and chemical based cultivation.

No of seed in 1 stalk of spikelet No of fruiting stalk in lump
S.N. Replication (number)
Jeevatu Based Chemical used (no Jeevatu Based Chemical used
Jeevatu No of stalk Non fruiting No of stalk Non
stalk fruiting
1 a 298 172 13 0 11 0
2 b 268 146 18 1 13 1
3 c 272 188 16 0 14 0
4 d 287 183 17 0 14 2
5 e 193 198 18 2 10 0
6 f 257 204 14 0 16 0
7 g 211 191 15 0 12 1
8 h 208 187 16 1 13 1
9 i 164 217 18 0 9 0
10 j 213 240 17 1 10 2
Mean 237.1 £44.92 192.6 +25.26 16.2+1.75 0.5+0.7 122+2.2 0.7+0.82
Conclusion
186
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From the comparative analysis of rice production in
Jeevatu and chemical based treatment, the Jeevatu was
found to be highly significant on the vegetative
growth, yield and quality of rice grain. Furthermore,
with the application of Jeevatu the rice plant was found
to be more resistant to diseases and pathogens.
Similarly, with the application of Jeevatu in rice, the
production was increased by 50% in comparison to the
chemical based plant. In this way, this technology is
helpful to minimize the cost of plant nutrition & plant
protection. Therefore, from this study it is concluded
that, this eco-friendly, cost effective and sustainable
technology can be developed and promoted in farm
houses through the use of beneficial microbes. This
will ultimately help to uplift the living condition and
economic status of the farmers by increasing the
production.
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