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ABSTRACT

Since identification of sustainable and cost effective organic input is vital, an experiment was
carried out at Crop Farm, Eastern University Sri Lanka, Vantharumoolai from May to August
2010 to investigate the effect of liquid organic mixture (Jeewamirta) on growth and yield of maize
(cv. Pacific 984). The experimental design was randomized complete block design (RCBD) with
four replicates. Different application frequencies of Jeewamirta were considered as treatments
and treatments were defined as follows: T1- once a week application, T2- once in two weeks
application, T3- once in three weeks application and T4- as control plot. Measurements viz. leaf
area and plant biomass were taken at two weeks interval and data were analyzed statistically. The
results revealed that there were significant (p<0.05) differences in leaf area and plant biomass.
Highest leaf area and biomass were produced by plants belong to T1, during reproductive and
maturity stages. Significant differences (p<0.05) were found in the grain yield and its components.
Highest yield was obtained in T1, followed by T2 and lowest grain yield was obtained from
control treatment. The results indicated that application of Jeewamirta once a week could be a
viable technique to increase maize production.
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Introduction
Maize (Zea mays L.) is the top most ranking cereal manures may increase soil fertility and thus crop
in terms of higher grain yield and used as food production potential possibly by changing physical
and feed. Number of factors is responsible for and chemical properties of soil including nutrient
low yield of which inappropriate crop nutrition bioavailability, soil structure, water holding capacity,
management and poor soil fertility are the most cation exchange capacity, soil pH, microbial
important factors. Maize has been cultivated by community and its activity etc. (Marschner, 1995;
the traditional farmers with increased application Muhammad and Khattak, 2009). On the other
of synthetic fertilizers especially nitrogen as it hand, large amount of organic residues so required
shows higher response to applied nitrogen. The cannot be produced on small scale farms. Much
increased applications of fertilizers lead to more attention has been paid in recent years to manage
succulent crops which are vulnerable for various different organic waste resources in order to
species of insects and diseases attacks (Palekar, minimize cost of production and to cultivate crops

2005). The increased and often indiscriminate use eco-friendly (Suthar, 2007).
of such fertilizers immensely harmed biological

activity of the soil and rendering it almost lifeless Microbial inoculants containing many kinds of
in vast areas. In addition, inorganic cultivation naturally occurring beneficial microbes called
causes soil erosion over 15 tones/ ha of top ‘Effective Microorganisms” has been used widely
soil lost on average and the left is coarser with in nature and organic farming (Iwaishi, 2005). The
less organic matter (Arun and Sharma, 2000). utilization of non-traditional organic resources

whose value has not been fully identified may offer
Low use efficiencies of inorganic fertilizers coupled alternative sources of organic manure. One such
with their rising costs has directed the attention of organic resource is Jeewamirta which has been
farmers to wards organic sources. Organic used by farmers in Indian. Jeewamirta promotes
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immense biological activities in the soil and makes
the nutrient available to the crops (Palekar, 2005).
However, the use of Jeewamirta as an organic
source for cultivation has been poorly investigated.
Hence, in this study maize was used as an indicator
crop to investigate the effects of Jeewamirta on
growth and yield of maize (Zea mays 1..).

Materials and Methods

This experiment was conducted at Crop FFarm,
Eastern University, Sri Lanka, Vantharumoolai
from May to August 2010 to find out the influence

of Jeewamirta on growth and yicld of maize. The .

soil type was sandy regosol. The experiment was
laid out in Randomized Complete Block Design
(RCBD) with four replicates. Rotted cow dung at
the rate of 10 t/ha was applied as basal and
thereafter Jeewamirta was applied as source of
plant nutrients. Different application frequencies
of Jeewamirta were considered as treatments and
treatments were defined as follows: T1- once a
week application, T2- once in two weeks
application, T3- once in three weeks application
and T4- as control plot. Liquid organic mixture
(Jeewamirta) was prepared in a 200 L plastic barrel
with the ingredients at the rate of 10 kg of cow
dungand 10 L of urine from indigenous cow, 2 kg
of Jaggery, 2 kg of pulse powder and a handful of
farm soil per acre. The all six ingredients were
mixed in plastic barrel and stirred well. Then the
barrel was covered with gunny mat. The barrel

was placed in shade and stirred in clockwise twice
a day in order to accelerate microbial activities.
The prepared Jecwamirta was applied after three
days of fermentation. Jeewamirta was diluted 10
times with water before application. All the
agronomical practices except those under study
kept normal and uniform for all the treatments.
Parameters such as leaf arca and plant biomass
were taken at 4, 6, 8, 10, 12 weeks after sowing
(WAS). At 15 WAS, harvested cobs were air
dricd and parameters such as number of grains
per row, number of seeds per cob, 100 seed weight
and final grain yield (Mt) per ha were measured.
The data gathered in each observation were
statistically analyzed using SAS 9.1 version
statistical software package and mean comparison
was performed within treatments using DMRT test
at 5% significant level. '

Results and Discussion

1. Leaf Arca

There were significant differences in leaf area
between treatments (Table 1). At 4" WAS
maximum leaf area of 3227.3 ¢cm?* was recorded
at T3, followed by T2 (3137.3 cm?*)and T1(3123.3
cm?). The minimum leaf arca of 626.8 cm* was
recorded in control treatment. Availability of
nitrogen decreased in soil just afler application of
Jeewamirta due to immobilization and then
increased with time.

Table 1. Leaf area as influenced by different nutrient management

Treatment At 4th week At 61h week At 8th weeck At 10th weck At 12th week
Tl 3123.3+2.8" 4019.513.5¢ 5445.0+11.3° 6341.0+4.3" 5529.5+10.6°
T2 3137.3+2.0¢ 3969.0+1.3¢ 5051.5+7.3% 5149.0+7.3" 3986.3+15.6"
T3 3227.3+2.5° 3958.3+1.7¢ 5052.3+5.6" 4801.8+12.9 3975.3+14.2"
T4 - 626.8+0.9" 1723.841.7" [527.8+2.1" 920.543.9¢ 877.5+4.0¢

F_ test i * * L] *

Value represents mean + standard error of four replicates. *Significant at 5% Ievel of probability. Mean values in a column
having the dissimilar leter/letters indicate signilicant differences at 5% leve! ol significance (DMRT).

Maximum and minimum leaf area was obtained
in T1 and T4 respectively in weekly measurements
except 4" WAS. As reported by Marambe et al.
(1998) lower leaf area in control plot than plot
amended with organic source. Marschner (1995)
stated that N is essential for cell division, elongation
as well as for root growth and dry matter content
in maize plant. Low level of available nutrient
produces crops with smaller leaf area limits carbon

supply to the roots (Root uptake capacity) and
formation of new shoots (Sink capacity). In maize
cultivation N plays a major role in plant growth
and development. Akandy (2006) stated that
phosphorus content in soil was increased with
application of cow dung. Improved plant height
and leaf area in plants by organic manure
application has been reported (Boateng ef al.,
2006; Muhamniad and Khattak, 2009).
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The leal arca of the crop at a particular growth
stage indicates its photosynthetic potential or the
level of its dry matter accumulation. Rasheed ef
al. (2004) stated that higher leaf arca attributed
to higher dry matter accumulation potential of crop.
It clearly indicates that application of Jeewamirta
favours the maize plant growth.

2. Plant biomass

There were significant differences in leaf area
between treatments {Table 2). Maximum and
minimum plant biomass was recorded in T1 and
T4 respectively except 4" WAS. Maximum dry
weight of 56.9p was recorded in 12, followed by
T1 (34.9g) and T3 (28.7g). The minimum dry
weight of 10.6g was recorded in control plot at 4"
WAS.

Table 2. Plant biomass as influenced by different nutrient management

Treatment At 4th week At 6th week AL 8th week At 10th week At 12th week
Tl 349 4 2.8" 100.1 + 3.5 2274 + 11.3 276.6 4- 4.3 327.7 110.6"

T2 56.9 + 2.0} 99.5 41.3 190.2 + 7.3 248.6 + 7.3 263.0 £15.6"

T3 28.7 +2.5" 102.4 1170 208.9 + 5.0 203.5 + 12.9¢ 215.0+14.2¢

T4 10.6 + 0.9 389 11.7° 45.0 £ 2.1 47.6 +3.9¢ 58.7+4.0

F- test * " * * *

Value represents mean + standard error of four replicates, *Significant at 5% fevel of probabitity. Meuan values in a coluinn
having the dissimilar letter/[etters indicate significant di\l]’crcnccs at 5% level of sigiificance (DMRT).

At initial stage plant requires low nutrients but
adequate amount of nutrient is important for their

growth and development. For the production of

dry matter, nitrogen is an essential nutrient in
addition to phosphorous and potassium. Plant

biomass associated with dry matter production of

plants and it depends on leafarca. Leafarca index
is the major determinant factor of photosynthesis
and dry matter accumulation (Dwyer and Steward,
1986). The higher leaf arca attributed to higher
dry matter production in Tl than other treatments
at later stage. The similar results also were
reported by Marambe e al. (1998) who stated
that unamended control plot produced lowest dry
matter than plot treated with EM and other organic
source. Srikrishnah ¢r af. (2010) stated that
microbial activitics increased availability ol soil
nutrients and thereby increased the leal arca and
biotnass production ol crops. Raja ef al. (2007)
reported that when effective microorganisms
increase as a community in soils, populations of
native cffective microorganisms arc also
increased. Thus, the micro flora become rich and
the microbial ccosystem in the soil become well-
balanced.

Soldati et af. (1984) reported that an increase in
dry matter accumulation leads to an increase in
leaf arca because proportion of dry matter
allocated to leaves remain fairly constant while
ani increase in leaf arca leads to an increase in

rate ol dry matter accumulation because light
interception is directly refated to leaf arca during
this phase of development. Rasheed ef al. (2004)
stated that crop growth rate sigaificantly higher in
fertilized maize than unfertiiized maize. The rate
of dry matter production begins to decline in
trecatments T2, 13 and T4 due to lack of available
nutrients in soil and duc to low application of
Jewamirta than T'1. The similar trend was obtained
by Rasheed ef «f (2604) who stated that plant
biomass decline with time due to nutrient
deficiency and plant senescence. Valero ef al.
(20055 reported higher values for net assimilation
rale (NAR) during carly vegetative growth but a
decline during the latter stages, a situation which
the authors attributed to a general decline in
photosynthetic efficiency due to leal'age and lack
of nutricnts in later stages.

3. Yield and yield componcents
Number of grains per row

Data recorded on average number ol grains per
car row is represented in Table 3. The response
of grain number per row (per cob row) to different
treatments was significant (p<0.05). Maximum
number ol grains per row (33.7) was recorded
when Jeewamirta applied once a week intervai
while miimum grain number (17.3) was observed
in controf treatment. The reason behind that may
be the ditferenge in available nutrient to the crops
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among different treatments. Similar results were
observed by Marambe ef al. (1998) who reported
that when increasing the concentration of EM
enhanced the grain number and grain weight per
cob.

Number of grains per cob

Maximum number of grain per cob (483) was
recorded in plot which received Jeevamirta once
a week while minimum number (170) was
recorded in control treatment. These results might
be due to the variation in nutrient availability among
the treatments. This was sppported by Rasheed
et al. (2004) who stated that seed number
increases with increased available N and P. The
P level increased with increased level of cow dung
applied (Akandy et al., 2006).

The present results indicated the vital role of
Jeewamirta liquid fertilizer in increasing the
availability of N and P in soil. Hussaini e al. (2002)
stated that substantial increase in grain yield
primarily arising from N availability and
secondarily from P. Application of jeewamirta
improved nutrient availability through enhanced
microbial activities. Increased microbial activity
in rhizosphere and released organic substances
by plants might be responsible for higher organic
matter contents in the rhizosphere soil than in bulk
sotl (Marschner, 1995).

Due to the higher microbial activity in T1
compared with other treatments, it produces
organic acids and thus increases the availability
of native P and other nutrients through
decomposition process (Palekar, 2005). Carbonic
acid produced after the decomposition increased
P bioavailability (Marschner, 1995). It has been
reported that humic acids increase the number of
roots thereby increase the growth and plant
development of maize (Alvarezand Grigera, 2005).

Average weight of 100 seeds

Application of Jeewamirta had significant different
(p<0.05) in 100 seed weight. The maximum weight
of 20.9g was observed in T1 but statistically was
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equivalent to T2 (20.7g) and T3 (20.0g) while sig-
nificantly minimum weight (18.2g) was recorded
in control plot. It may be due to the difference in
application frequency of Jeewamirta liquid
fertilizer. Poor dry matter partitioning to the grains,
lower leaf arca may be the reasons for lowest
100 seeds weight in control treatment. Sangakkara
et al. (1993) reported that increasing the
availability of nutrients increases the number of
grains and grain weight of maize. The most critical
phase for N supply is the grain filling stage when
the canopy N levels typically decline as the plant
progresses to maturity (Christensen ef al., 1981)
and retranslocation of N from leaves and the stem
to ears predominate (Lemaire and plenet, 1999).
Higher availability of nutrient in grain filling stage
attributed to higher value in 100 seeds weight in
T1 than other treatments.

Grain yield

The grain yield was significantly affected by the
treatments’ effect. The grain yield varied between
1.9 t/hain control and 6.1 t/ha in treatment which
received Jeewamirta once a week (Table 3). The
reasons may be the difference in nutrient
availability among the treatments. Yield
differences among the treatments of T1, T2 and
T3 might be due to different level of N. Similar
trends in yield differences across N levels have
been reported by Sharifi ef al. (2009). Sanjeev
and Bangarwa (1997) reported that grain yield
increased with increasing N level. The highest yield
obtained in T1 might be due to its superiority in
yield components. Liquid formula of Jeewamirta
consisting of huge number of beneficial microbes
and thus improves the soil fertility level through
natural process. Cyanobacteria as promissory
icroorganisms improve the decomposition of
death planting materials and increasing the activity
of the soil micro flora. It further improved the
recycling of essential nutrients with further
advantage of ensuring sustainability of ecosystem,
because there is a continuous renewable carbon
source and also contributing in fixing N and P
mobilization (Zulpa et al., 2008). '

When increased the application of Jeewamirta, it
increases the amount of availability of nitrogen and
possibly other essential nutrients and thus increase
the dry weight and yield of maize. Addition of
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nitrogen increases small roots and root hairs which et al. (2010) stated that increased availability of
in turn facilitated the high absorbing capacity per nutrients in soil and maize crop led to enhanced
unit of dry weight (Hussaini et al., 2008). Ojeniyi growth and cob yield.

Table 3. Yield and yield components as influenced by different nutrient management

Treatment No. of grains No. of grains 100 seed weight Grain yield
per row per cob (2 (t/ha)
T1 33.7+0.9° 483.0+22.5° 20.9+0.3° 6.1°
T2 28.31—__0.9b 377.7+13.4° 20.7+0.32 4.7
T3 24.3+0.7° 307.3+7.3¢ 20.0+0.1¢° 3.7°
T4 +17.3+42.3° 170.0+33.2¢ 18.2+0.2° 1.9¢
F-test * 5 * B # N

Value represents mean = standard error of four replicates. *= Significant at 3% fevel of probability. Mean vaiues in a column
having the dissimilar letter/letters indicate significant differences at 5 % level of significance (DMRT).

Conclusions
From these results it could be concluded that Christensen, L.E., F.E. Below and R.H. Hageman
(1981). The effects of ear removal on's
enescence and metabolism of maize.
Journal of Plant Physiology 68:1180-1
185.

application of Jeewamirta liquid organic fertilizer
had significant effect on maize growth and yield.
Based on the findings, application of Jeewamirta
once a week with incorporation of organic manure
as basal can be the alternative organic source of Dwyer, L. M. and D.W. Stewart (1986). Leaf

nutrient to obtain optimum yield in sustainable and area development 1o ficld-grown maize.

environmental friendly manner. Agronomy Journal 78: 334-343.
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