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Investigations entitled “Studies on Organic Farming in Maize -
Sunflower - Greengram Cropping System' were carried out for two
consecutive years (2003-04 and 2004-05) at S.V. Agricultural College
Farm (ANGRAU), Tirupati (Southern Agro-Climatic Zone of Andhra
Pradesh). In these investigations, maize was grown during late kharif
season and sunflower during late rabi. Greengram was raised as residual
crop during summer. The experiment was laid out in a randomized block
design, replicated thrice and the same layout was followed during both the
years of study. There were fourteen treatments comprising of six different
sources of nitrogen viz., farm yard manure, vermicompost, neem leaf,
poultry manure, pig manure and fertilizer to supply recommended dose of
nitrogen on equal nitrogen basis and one treatment of no manuring through
any source. All the seven treatments were tried with or without the foliar
application of panchagavya, thus making the total treatments to fourteen.
The treatments were imposed to maize and sunflower crops, while their
residual effect was studied on succeeding greengram crop without
imposing any treatments. The test cultivars of maize, sunflower and
greengram were DHM-103, MSFH-17 and L.GG-460, respectively.

Various parameters of the three crops in the cropping system and the
system as a whole was influenced differently by varied manurial practices
tried. However, during both the years of investigation, the trend was
largely similar between the two years, with respect to all the parameters of
each of the three crops studied.



All the growth and yield attributes, yield (grain as well as stover)
harvest index, nitrogen uptake and the grain quality parameters (protein
content, starch content and amino acid content) and gross returns as well as
net returns of maize were at their best with recommended dose of fertilizer
either with or without panchagavya spray. However, all the above
mentioned parameters were significantly higher with the application of
farm yard manure or pig manure or vermicompost in combination with
foliar application of panchagavya than with any other organic manurial
practices tried.

The highest phosphorus uptake of maize was recorded with poultry
manure, while the potassium uptake was the highest with vermicompost.
Trrespective of the source of nutrient supply, application of panchagavya
aid not exert any measurable eftect on the nutrient uptake of maize. Among,
the organic sources, the highest net returns of maize were realized with
farm yard manure in combination with panchagavya. The highest benefit-
cost ratio was recorded with poultry manure in combination with
panchagavya spray, which was however, comparable with poultry manure
alone or farm yard manure along with panchagavya spray.

All the growth and yield attributes, yield, nutrient uptake, harvest
index, grain quality parameters and economic returns of maize were at their
lowest with non-manuring through any source, which were statistically
similar to those with foliar application of panchagavya alone.

All the growth and yield attributes, yield (seed as well as stalk)
harvest index, nitrogen uptake and gross returns as well as net returns of
sunflower were at their best with recommended dose of fertilizer either
with or without panchagavya spray. However, all the above mentioned
parameters were significantly higher with the application of any of the five
organic manures in combination with foliar application of panchagavya
than with the use of respective organic manures alone without the use of

panchagavya. The highest oil content of the seed was recorded with neem

leaf manure in combination with panchagavya, which was however,
comparable with all the other four organic sources tried in combination
with panchagavya, but significantly higher than with the fertilizer either
with or without the use of panchagavya.

The highest phosphorus uptake of sunflower was recorded with
poultry manure either with or without the spray of panchagavya, while the
potassium uptake was the highest with vermicompost either with or
without the spray of panchagavya. Irrespective of the source of nutrient
supply, foliar application of panchagavya resulted in higher nutrient uptake



iji

of sunflower than with the use of respective organic manures alone without
the use of panchagavya. Among the organic sources tried, the highest net
returns and benefit-cost ratio of suntlower were realized with poultry
manure in combination with panchagavya.

All the growth and yield attributes, yield, nutrient uptake, harvest
index, oil content of the seed and economic returns of sunflower were at
their lowest with non-manuring through any source, which were
statistically similar to those with foliar application of panchagavya alone.

All the growth and yield attributes, yield (seed as well as haulm),
harvest index, gross returns, net returns and benefit-cost ratio of green
crars were at their best with the residual effect of poultry manure either
with or without the use of panchagavya. Nitrogen uptake by greengram
crop and protein content of seed was significantly higher with the residual
effect of various organic sources either with or without the use of
panchagavya than with fertilizer either with or without the use of
panchagavya.

The highest phosphorus uptake of greengram was recorded with the
residual effect of poultry manure either with or without the spray of
panchagavya, while the potassium uptake was the highest with
vermicompost either with or without the spray of panchagavya. The uptake
of phosphorus and potassium by greengram crop was significantly higher
with the residual effect of various organic sources either with or without
the use of panchagavya than with fertilizer either with or without the use of
panchagavya. Gross returns, net returns and benefit-cost ratio of greengram
were significantly lesser with the residual effect of fertilizer than with any
of the organic sources tried.

All the growth and yield attributes, yield, nutrient uptake, harvest
index, protein content of the seed and economic returns of greengram were
at their lowest with the residual effect of non-manuring through any source
to either maize or sunflower, which were statistically similar to those with
foliar application of panchagavya alone to the preceding two crops.

The highest biomass production and economic yield (maize grain
equivalent yield) by the cropping system was produced with recommended
dose of fertilizer in combination with spray panchagavya applied to maize
and sunflower. However, the economic yield (maize grain equivalent yield)
realized from the cropping system with recommended dose of fertilizer in
combination with spray panchagavya was statistically similar to that with
the application of pig manure in combination with spray panchagavya
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applied to maize and sunflower, which was closely followed by poultry

manure or farm yard manure or vermicompost in combination with
panchagavya.

The highest gross and net returns from the cropping system were
realized with recommended dose of fertilizer in combination with
panchagavya applied to maize and sunflower. However, gross returns from
the cropping system realized with recommended dose of fertilizer in
combination with spray panchagavya were comparable with those with the
application of pig manure in combination with spray panchagavya applied
to maize and sunflower, closely followed by poultry manure or farm yard
manure or vermicompost in combination with panchagavya. The net
returng from the croppiing system realized with recommended dose of
fertilizer in combination with spray panchagavya were statistically similar
to those with the application of poultry manure in combination with spray
panchagavya applied to maize and sunflower. The highest benefit-cost
ratio of the cropping system was recorded with the application of poultry

manure in combination with spray panchagavya applied to maize and
sunflower.

Performance of the cropping system in terms of productivity and
economic returns was obviously the poorest with non-manuring through
any source to any of the crops in the cropping system, which was

statistically similar to that with foliar application of panchagavya alone to
maize and sunflower.

Regarding the dynamics of various soil fertility parameters viz., soil
organic carbon, available nitrogen, available phosphorus and available
potassium, all of them were found built up to a considerable extent with the
use of organic manures to maize and sunflower, while the application of
fertilizer to maize and sunflower could just maintain the soil fertility status
with neither considerable replenishment nor deterioration. Soil organic
carbon and available nitrogen were replenished more with neem leaf
manure, poultry manure and vermicompost. The build up of soil available
phosphorus with varied manurial practices was in the descending order of
poultry manure, fertilizer, pig manure, neem leaf manure, vermicompost
and farm yard manure. The build up of soil available potassium status with
varied manurial practices was in the descending order of vermicompost,
pig manure and neem leaf manure. Foliar application of panchagavya
along with any of the organic sources to maize and sunflower crops did not
exert any measurable positive influence on any of the four soil fertility
parameters compared to the application of respective organic sources
without the combination of panchagavya spray.



As regards the balance sheet of soil available N, P and K, the
highest positive balance of soil available nitrogen was found associated
with neem leaf manure, and that of phosphorus was associated with poultry
manure while that of potassium was with vermicompost. However, all the
organic manures could result in higher balance than with application of
fertilizer to maize and sunflower crops. Irrespective of the manurial
sources, use of panchagavya did not exert any noticeable effect on fertility
enrichment of the soil. '

In conclusion, it can be inferred from the investigation that maize
crop can be sustained with farm yard manure or pig manure or
vermicompost along with foliar applicaiion ol panchagavya. Sunlfiower
crop can be sustained with neem leaf manure or poultry manure along with
foliar spray of panchagavya as pure organic additives, as they performed
nearly equal with that of recommended dose of fertilizers. In case of
residual effect of organic manures on greengram, poulitry manure
performed better over others. Considering the cropping system as a whole,
maize- sunflower - greengram cropping system can be sustained with
organic manures along with combination of panchagavya not only in terms
of productivity and economic returns, but also in terms of sustaining the
soil fertility status at fairly high level. Supply of N through exclusive
organic sources could nearly meet the crop demand for nutrients and
performed equally with that of recommended dose of fertilizer. Foliar
application of panchagavya seems to be promising in improving the
productivity and quality of maize and sunflower crops.



Introduction



CHAPTER -1
INTRODUCTION
The green revolution technologies involving greater use of synthetic
agrochemicals such as fertilizers and pesticides with nutrient-responsive,
high yielding varieties of crops have boosted up the output in most of the
cases. In the process of attaining higher levels of agricultural productivity
o match the demands ol burgeoning populaiion, we have madveriently

ignored the detrimental effect to the natural resource base and environment.

Further, it is not certain whether we could meet the challenge of
feeding the people to the desired extent with the right quality of safe food,
with the present version of farm technologies. Food security in terms of
production totals is meaningless if the agricultural resource base that
produces the gains itself is threatened. There are several reasons for
decreasing trend in productivity, the major being the drastic decline in soil
nutrients, particularly in areas where fertilizers are being used in increasing

quantities year after year, without adequate supplementation of organic

matter.

The gravity of environmental degradation has drawn the attention of
the scientists and planners towards finding out ecologically sound, viable
and sustainable farm technologies, keeping in view of the needs of the

future generations.



Most of the Indian soils contain less than 0.5 per cent organic
carbon. Unless it is raised to 0.9 — 1 per cent level, productivity of the soil
can not be optimized (Veeresh, 2002). In view of the resurgence of interest
in alternative agriculture in recent years, organic farming has been

considered to be sound and viable option in most of the countries.

Organic farming is not a new concept to Indian farmers, because
they have practiced it since times immemorial. Organic farming system
relies on crop rotations, crop residues, animal manures, legumes, green

manures, off-farm wastes and biological pest control.

Complete organic farming movement is a challenge to the scientists,
which needs to be looked into more critically, seeking answers to a few
pertinent questions. An eternal question debated at several platforms is,
whether agriculture using organic sources of nutrients alone could keep
pace with the increase in production to feed the huge population. Proper
nutrient management is likely to play a dominant role in enhancing crop
productivity and sustaining the food production of an organic crépping

system if planned and implemented prudently.

Yields in organic farming are lower than chemical farming during
initial years of practice and it takes a few years to stabilize the yields.
However, in the long run, if properly followed, yields with organic farming

would be far greater than those obtained with chemical farming. Another

?\



big question that is often being posed by the detractors of organic farming
is, whether the available organic sources of nutrients are sufficient for pure
organic farming. The answer is being debated. Huge quantities of organic
materials such as farm yard manure, poultry manure; plg manure,
vermicompost, green manures, and crop residues can substitute the
morgaiie  fertiizers tooa large extent o mamlain productivity  and

environmental quality (Chaudhary, 2002).

Extensive studies carried out in India showed that there is much to
be learnt by the agricultural scientists from the traditional wisdom and
Indigenous Technical Knowledge (ITK) of Indian farmers. Though it is
believed to be region specific, it can be extrapolafed to similar agro-
climatic conditions, because most of the indigenous agricultural
technologies have got scientific rationale (Sabarathnam, 1997). Now the
need has come to re-examine and then gradually re-introduce the effective

traditional methods of plant nutrition using organic sources.

As a salvation, our Indian knowledge system is a treasure trove of
information and panchagavya has been one such piece of traditional
wisdom. It is meant to safeguard plants and soil micro - organisms and its
successful usage in promoting the vigour and health of the crops on which

it has been used as foliar spray was known since the time of VEDAS. It



containe plant growth stimulants which can enhance the hiological

efficiency of crops and the quality of the produce (Pathak and Ram, 2002).

Scientific studies are limited to disclose the productivity levels, their
stability and proﬁtability that can be achieved through pure brganic sources
of nutrient supply in comparison with inorganic sources. It is very much
cssential o develop strong, viable and compatible packages of nuiient
management through organic sources for various crops and cropping

systems to suit the local conditions.

Among various cropping systems evaluated under irrigated upland
conditions in the Southern Zone of Andhra Pradesh, maize based cropping
system recorded the higher productivity potential (RARS, 2002). Among
various maize based cropping systems, maize — sunflower — green gram
was reported to be the most potential cropping system to suit the climatic

conditions and to fetch remunerative economic returns to the farmers.

Information on the response of crops in maize — sunflower —
greengram cropping system to the use of various organic sources along
with the foliar nutrition of panchagavya and the extent of yield discount
when compared to purely chemical nutrition is not available. In light of the
above, investigations were taken up for two consecutive years, with the

following objectives.



To study the response of maize and sunflower to diffcicni orgaaic

manures.

To investigate the influence of Panchagavya on the productivity and

quality of maize and sunflower.

To trace out the carry over effect of organic manures applied to

maize and suntlower on the succeeding greengram.

To assess the performance of the cropping system as a whole with

different organic manures and Panchagavya.

To work out the dynamics of soil fertility in the cropping system.

To suggest the best organic manurial practice for the cropping
system, based on productivity, economic viability and sustenance of

soil fertility.
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CHAPTEK - 1
REVIEW OF LITERATURE

Green revolution technology helped India to tide over the food
needs, but at the same time overexploited all the natural resources and
thereby now we are in the phase of bearing the ill effects of soil, water and
climatic problems. Recently, the agricultural research is focused on
conserving ecology with more emphasis on use of organics. A large
number of natural, ecofriendly indigenous technologies were evolved by
the farmers since ancient times, but they were overlooked in favour of
exploitive farming with fertilizer responsive modern genotypes of crops.
However, for long term sustainability, the refinement of the Indigenous
Technical Knowledge and use of organics appears to be inevitable. The
available literature from the recent investigations (since a lot of old
literature is available on the use of organics) pertaining to the present study

is reviewed and presented in this chapter.
2.1 MAIZE-BASED CROPPING SYSTEMS

Crop intensification is the only way to achieve the target of 250
million tonnes of food grains by 2010 AD (Gangwar and Sharma, 1994).
The net cropped area became stagnant and the only option is to increase the

number of crops in an year, in order to ensure food security (Kanwar,



1997). Efficient utilization of native inputs could be possible through

cropping system approach (Sankaran et al., 2002).

Maize - sunflower - greengram system was one of the best suitable
to the agro-climatic conditions and socio-economic needs of Southern

Agroclimatic Zone of Andhra Pradesh (RARS, 2002).

Somasundaram (2003) reported that maize based cropping systems
were found more profitable than others under I.D conditions of Tamil
Nadu. He also found overall improvement in soil physical, chemical and

biological properties with maize - sunflower - greengram cropping system.

In Andhra Pradesh, the importance of maize has increased in recent
times, due to its requirement to poultry farming and maize was found best
fitted in the irrigated dry cropping systems, with high realizable yield

potential (Ramana Reddy and Sreenivasa Raju, 2005).
2.2 PERFORMANCE OF MAIZE WITH ORGANIC MANURES

Application of biogas slurry (BGS) improved the growth and yield
of maize. The nutrients in BGS were more readily available than those in

FYM and also resulted in residual effect (Lampkin, 1990).

The response of maize to BGS was more spectacular than with other

sources tried (Pawar ef al., 1991).



Gorodonii et al., (1994) reported increased yield of maize with the

application of vermicompost.

Kamalakumari and Singaram (1996) found that application of FYM
(10 t ha™') along with recommended dose of NPK fertilizers to maize has
significantly increased the growth parameters, yield attributes and yield

along with the nutrient uptake.

The direct effect of FYM to maize resulted in improvement in plant

height and dry matter accumulation over residual effect of FYM

(Rameshwar and Singh 1998).

Maize crop succeeding green manures showed higher N

accumulation in the grain (Carvalki et al., 1999).

Application of graded levels of poultry manure along with different
levels of fertilizers significantly increased the grain yield and protein

content of maize (Dosani et al., 1999).

Integrated use of manures like FYM, vermicompostn and neem leaf
manure improved the growth, yield and nutrient uptake of maize (Gopal

Reddy and Suryanaryana Reddy, 2000).

Partial green manuring with greengram to the subsequent maize
crop improved the production and increased organic carbon and organic

matter content of the soil (Dash et al., 2000).



The improvement in crop yield of maize with different organics was
in the order of vermicompost, poultry manure, BGS, FYM and

recommended NPK (Gopal Reddy and Suryanarayan Reddy, 2000).

Marinari er al. (2000) reported that vermicompost application to
maize crop not only increased seed yield but also improved the soil

physical and biological characteristics.

Grain and stover yield of maize were significantly higher with green
manuring followed by poultry manure, among various organic sources tried
like vermicompost, poultry manure, FYM and green manure (Itnal and

Palled, 2001).

The full rate of inorganic fertilizer alone could not produce the

optimum yields of sweet corn (Maynard, 2002).

High yield of maize depended on soil fertility management,

particularly N (Parthipan and Prem:sekhar, 2002).

Application of zinc enriched poultry manure enhanced the yield of

maize (Latha ef al., 2002).

Application of organic P enriched FYM and vermicompost

increased the grain yield of maize (Kumaresan et al., 2002).

Poultry waste composts application increased the dry matter
production, LAI and grain yield of maize on the sandy loam soils of

Bangalore (Abdul Kadir Iman et al., 2002).



2.3 PERFORMANCE OF SUNFLOWER WITH ORGANIC
MANURES

Ramamurthy and Shivasankar (1995) reported that application of

FYM significantly improved the seed yield of sunflower.

Sharnappa and Shivaraja (1997) reported that incorporation of green
manure improved the productivity of sunflower. The biomass yield and

seed yield of sunflower was highest with green manuring,

Application of poultry manure @ 1.5 kg m™ improved the yield and

quality of sunflower (Lam et al., 1997).

Singhshaktawat and Bansal (1999) observed that application of bio
gas slurry @ 16 t ha"' resulted in 53.6 per cent higher seed yield of rabi

sunflower over control.

Devi Dayal et al. (1999) reported that yield of sunflower was
substantially improved by the combined application of 5 t ha’
vermicompost or 10 t ha™ farm yard manure along with 80 : 40 kg N : P,Os

ha! when compared to their individual application.

Application of vermicompost @ 2 t ha as band placement in seed
rows recorded significantly higher seed yield of sunflower compared to
FYM and no manure. Vermicompost was more efficient in increasing the
seed yield of sunflower compared to the farm yard manure (Chinnamuthu

and Venkatakrishnan, 2001).



The percent increase in yield of sunflower due to green manuring

ranged from 5.9 to 50.2 (Bahl and Pasricha, 2001).

Leguminous green manures sown between rows of sunflower and
chopped and incorporated before flowering resulted in highest dry matter
production and increased seed yield up to 225 per cent (Laureti and Pieri,

2001).

Application of zinc enriched poultry manure improved the growth

parameters, yield attributes and yield of sunflower (Latha et al., 2002).

Organic phosphorus enriched vermicompost and FYM increased the

sunflower seed yield and improved the soil nutrient status (Kumaresan et

al., 2002).

Latha er al. (2002) reported that application of organic manures

significantly enhanced the seed yield of sunflower compared to nutrient

supply through mineral fertilizer. They have also noticed that among

organic manures, poultry manure was most effective.

Incorporation of in-situ or ex-situ green manures resulted in

enhanced seed yield and oil content of sunflower (Franki et al., 2004).

f



2.4  LEGUMIS IN THE EXITAUSTIVE CROPPING SEYSTEMS

In a cropping system, organic matter maintenance is important
because it is the key property that decides the availability of nutrients.
Nearly or almost 95 per cent of nitrogen and sulphur and 80 pér cent of'the
soil phosphorus reside in organic matter and organic matter on

icoompostiion releases almost all micronutrients (Stevenson. 1982).

According to Gaudencio et al. (1998) average seed yields of
summer grown pulse crops were significantly increased by inclusion of
sunflower and maize in the rotation and also stability of soil aggregates

increased in sunflower - maize - soybean crop sequence.

With greengram as succeeding crop followed by supplementation
with organic manures would benefit the subsequent maize crop much with

a large production and increased organic carbon and organic matter content

of the soil (Dash et al., 2000).

In livestock less farms, a good previous crop like greengram or use

of nitrogen fixing crops in the rotation was important (Berland er al.,

2000).

A rotation including legumes is better for intensive cereal

production (Grignani et al., 2001).



Most concentration should be given to organic matter management
in the cropping system by the inclusion ol legumes, grecn manuics and
other organic manures, which would curtail the use of fertilizers and

chemicals (Murugappan et al., 2001).

2.5 INFLUENCE OF FOLIAR APPLICATION OF
PANCHAGAVYA ON CROPS

Panchagavye had its origin in the scripts of VEDAS and
Vrukshayurveda, according to which the cosmic energy, when made to
pass through a living system, it removes the imbalances in the basic

elements and which revitalize the growth processes (Natarajan, 2002).

Panchagavya was known to contain plant growth stimulants which
can enhance the biological efficiency of crops and the quality of the

produce (Pathak and Ram, 2002).

Cow dung is rich in nitrogen, phosphorus, potassium, sulphur,
micronutrients, bacteria, fungi and other microbial organisms. It is known

for its properties against diseases (Nene, 1999).

Purushothama Rao (1993) reported that cow's urine after 5 times
dilution with water and foliar sprayed on paddy, 3 times at fortnightly

intervals from 20 DAT, performed as both growth stimulant and insect

repellant.

I



Cow's urine is rich in urea, acts as nutritional supplement as well as
hormone. It also contains uric acid, NaCl, sulphates ot Ca and Mg, and

Lippuric acid (Singh, 1996 and Reddy, 1998).

Cow’s milk contain protein, fat, carbohydrates, amino acids,
calcium, hydrogen, lactic acid and Lactobacillus bacterium and a good

medium for saprophytic bacteria and acts as virus inhibitor (Nene, 1999).

Cow’s ghee has been used since ancient times and it was used for
managing seedling health. It contains vitamin A, B, C, fat, glycosides and

other nutrients (Nene, 1999).
Cow’s curd is rich in microbes (Manilal Chandha, 1996).

Sugarcane juice which is used as additive in panchagavya attracts

microbes and helps in easy fermentation (Nene, 1999).

Coconut water contains kinetin, which increases the chlorophyll

content of crops (Thangaraj and Sivasubramanian, 1992).

Increased chlorophyll content of soybean with application of
coconut water was due to increased cytokinin content, which in turn

increased the photosynthetic activity for longer period (Kalarani and Jeya

Kumar, 1998).



Two per cent Panchagavya spray was found effective in enhancing
the growth and yield of rice and advanced the harvesi by 10 days.

(Vivekanandan, 1999).

Panchagavya sprayed on chillies crop produced dark green colour

' foliage and new growth within 10 days (Subhashini Sridhar et al., 2001).

Three per cent panchagvava spray improved the performance of

greengram (Somasundaram et al., 2003).

Somasundaram (2003) from Tamil Nadu reported the beneficial
effect of panchagavya on all the crops included in the cropping system. In
maize - sunflower - greengram cropping system, the spraying of
panchagavya @ 3 per cent four times at 15, 30, 45 and 60 DAS resulted in
enhancement of almost all growth and yield attributes, yield and quality of

the produce.

Foliar spray of panchagavya @ 3 per cent on 15, 25, 40 and 50 DAS

on greengram improved the grain yield (Somasundaram, 2003).

Combination of vermicompost application and foliar spray of
panchagavya has resulted in the highest yield of french bean, which was 36

per cent higher than the recommended fertilizer schedule (Selvaraj, 2003).



2.6 NUTRIENT UPTAKE BY CROPS WITH ORGANIC
MANURING

Addition of organic sources of nutrients improved the nutrient
uptake and as a result had positive influence on crop yields (Raju et al,

1991).

Bhiday (1994) reported that the usage of vermicompost as an
integral part of organic farming improved the nutrient uptake of major and

micronutrients by maize and sunflower.

Application of 10 t ha™ of FYM improved the N, P and K uptake of
maize and sunflower in the crop sequence of soybean - maize - sunflower

(Ramamurthy and Shivashankar, 1995).

Sharanappa and Shivaraj (1997) reported that incorporation of green

manure improved the uptake of N, P and K by maize and sunflower.

Application of poultry manure @ 15 t ha! improved the uptake of

N, P, K, Ca, Mg, S and micronutrients by maize and sunflower (Lam et al.,

1997).

The uptake N, P and K of maize was found increased significantly

with increased application of poultry manure (Dosani et al., 1999).



21 QUALITY OF CROPS AS INFLUENCED BY ORGANIC
MANURING AND PANCHAGAVYA SPRAY

In annual moringa, the quality parameters viz., crude fibre, protein,
ascorbic acid, carotene content and shelf life were higher under organic

manuring in combination with panchagavya spray (Beaulah ef al., 2002).

Fodder quality of cownea was improved by the application of
organic P enriched FYM and vermicompost to maize - sunflower - fodder

cowpea cropping System on sandy clay loam soils of Tamil Nadu

(Kumaresan ef al., 2002).

Somasundaram (2003) reported that the application of organic
manures like BGC, green manuring with Sesbania along with panchagavya
spray improved the quality parameters like crude protein content and starch
content of maize, oil content of sunflower and protein content of
greengram. The cooking quality of -maize and greengram were also found
improved by using organic source of nutrients along with panchgavya
spray.

2.8 SOIL FERTILITY STATUS UNDER THE INFLUENCE OF
ORGANIC MANURING

Enhanced availability of most of the micronutrients including Zn,

Fe, Mn and Cu due to green manuring was reported by Takkar and Nayyar

(1986).



Lakhdive (1994) reported that organic manures like BGS improved

the organic carbon content in soil where sunflower was grown.

Yadvinder Singh et al (1994) found that the green manuring

improved the soil organic carbon content by 20 per cent over control.

The available N, P, K, Fe, Cu, Mn and Zn in soil were significantly
mtuenced by the application of oreanics Bhe FYM. venmicompost poultrs
manure and biogas slurry at the end of two cropping cycles in maize -

soybean cropping system (Gopal Reddy and Suryanarayana Reddy, 2000).

Nutrient availability in the native soil was found to be the highest
with vermicompost, closely followed by poultry manure, BGS and FYM in

maize - soybean cropping system (Shepherd et al., 2000). p

Ray and Gupta (2001) reported that incorporation of green manure
in rice improved the soil aggregation and there by decreased the bulk
density and increased the saturated hydraulic conductivity, saturation
percentage and soil strength and also suggested that the (;ropping' system
include exhaustive crops like maize required special management practices

like green manuring for improving soil fertility.

Application of organics, inclusion of green manure and legumes in
the cropping system had improved the fertility status of the soil, which also

reflected on the growth and yield of second year cropping cycle (Ramesh,

2002).



2.9 ECONOMICS OF ORGANIC FARMING

Studies from western countries showed that net returns on
investment were higher with the usage of organics, because they were
available locally and when environmental costs were taken into account,

the organic alternatives were clearly superior (Dahama, 1996).

The total income from organic farming was lower than inorganic
farnng in the mital ycars of culttvation, but the net profit was higher
because of the use of low cost inputs, the cost of cultivation was lowered,

which in turn resulted in higher net profit (Sundararaman et al., 2001).

The highest benefit-cost ratio was recorded with foliar application of
panchagavya along with basal application of poultry manure and neem
cake with and without fertilizers in both main and ratoon crops of annual

moringa (Beaulah, 2001).

The investment: income ratio was comparable between chemical

and organic farming (Somasundaram, 2002).

Parrot and Marsdon (2002) reported that in many case studies the
organic and agro-ecological approaches are presently being proven
successful in meeting a range of diverse objectives, improving yields,
farmer's income and soil health status and reversing established patterns of

land degradation.



Natarajan (2002) opined that by reducing costly chemical inputs,

panchagavya ensured economic gain to farmers.

Somasundaram et al. (2003) reported that additional revenue and
higher B:C ratio were realized with foliar application of panchagavya to

greengram.

Over viewing the literature presented in this chapter. it is quite
meager, but the available quantum indicated that there is possibility to
introduce organic sources of nutrients and panchagavya to substitute the
chemical fertilizers, without a large sacrifice in the crop yields. Organic
sources were found to exhibit marked influence on the growth parameters,
yield attributes, yield and nutrient uptake of crops. Use of ovrganic sources
of nutrients not only helps to maintain optimum crop yields with
remunerative economic returns, but also results in sustainable soil

productivity on long term basis.



Materials and Methods



CHAPTER - 111
MATERIALS AND METHODS

Field experiments were conducted at the wetland farm of Tirupati
campus (S.V.Agricultural College) of Acharya N.G. Ranga Agricultural
University, Andhra Pradesh for two years from August 2003 to May 2005,
with a view to study the prospects of organic farming practices for
sustainable productivity of maize - sunflower - greengram cropping
system. The details of the materials used and the methods employed during

the course of investigation are described in this chapter.

3.1 FIELD LOCATION

The experiments were carried out in the wetland farm of S.V.
Agricultural College, Tirupati (ANGRAU), which is geographically
situated at 13.5°N latitude, 79.5°E longitude and at an altitude of 182.9 m

above the mean sea level in the Southern Agro Climatic Zone (Zone III) of

Andhra Pradesh.

32 WEATHER DURING THE CROP PERIOD

The data of the weather that prevailed during the cropping period of
two annual cycles (2003-2004 and 2004-2005) of the cropping system is

presented in Appendix A and B and depicted in Fig. 3.1a, 3.1b, 3.2a and
3.2b.



3.2.1 Cropping Cycle, 2003-04

During the cropping period of first year annual cycle (25.08.2003 to
27.05.2004), a total amount of 662.6 mm rainfall was received in 49 rainy
days as against the decennial mean of 925.2 mm received in 49 rainy days

for the corresponding period.

of the system ranged from 28.0°C to 43.0°C, with an average of 35.4°C.
The decennial mean maximum temperature for the corresponding period
was 34.2°C. Thev weekly mean minimum temperature during the cropping
period of the system ranged from 16.7 to 29.4°C, with an average of

23.8°C. The decennial mean temperature for the corresponding period was

22.1°C.

The weekly mean relative humidity during the cropping period of
the system ranged from 42.5 to 85.5 per cent, with an average of 62.9 per
cent. The decennial mean relative humidity for the corresponding period

ranged from 45.6 to 74.8 per cent, with an average of 60.4 per cent.

The weekly mean bright sunshine hours day'l during the cropping
period of the system ranged from 1.4 to 10.9, with an average of 7.4 hours
day”. The decennial average for the corresponding period ranged from 4.1

to 10.0 with an average of 7.5 hours day.
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During the cropping period of the system, the evaporafion (USWB
class A open pan evaporimeter) ranged from 2.5 to 10.9 mm day ', with an
average of 5.9 mm day™". The decennial mean for the corresponding period

ranged from 3.5 to 9.2 mm day'l, with an average of 6.1 mm day'l.
3.2.2 Cropping Cycle, 2004-2005

During the cropping period of second year annual cyele (72 08 2004
to 27.05.2005), a total amount of 801.9 mm rainfall was received in 51
rainy days as against the decennial mean of 992.7 mm received in 49 rainy

days for the corresponding period.

The weekly mean maximum temperature during the cropping period
of the system ranged from 26.4 to 40.6°, with an average of 33.0°C. The
decennial mean maximum temperature for the corresponding period was
33.7°C. The weekly mean minimum temperature during the cropping
period of the system ranged from 13.8 to 27.4°C, with an average of

22.2°C. The decennial mean temperature for the corresponding period was

22.1°C.

The weekly mean relative humidity during the cropping period of
the system ranged from 36.5 to 88.0 per cent, with an average of 62.0 per
cent and the decennial mean relative humidity for the corresponding period

ranged from 46.9 to 76.1 per cent, with an average of 60.3 per cent.

o g
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The weekly mean bright sunshine hours day™ during the cropping
period of the system ranged from 0.8 to 10.0, with an average of 6.3 hours
day™. The decennial average for the corresponding period ranged from 4.1

t0 9.9, with an average of 7.4 hours day ™.

During the cropping period of the system, evaporation (USWB class
A open pan evaporimeter) ranged from 1.6 to 9.4 mm day’, with an
average ol 5.2 min day'. The decennial mean cvaporaiion for thc
corresponding period ranged from 3.6 to 8.9 mm day™', with an average of

6.0 mm day™.
3.3 SOIL CHARACTERISTICS

The study during both the years (2003-2004 and 2004-2005) was
conducted on the same field (F.No. 50 of wetland farm). A composite soil
sample was drawn from 0-30 cm depth of the experimental field initially
and analyzed for physico - chemical properties. The results of physico-
chemical analysis (Table 3.1) revealed that the soil was sandy loam in
texture, slightly alkaline in reaction, low in organic carbon and available
nitrogen and medium in available phosphorus and available potassium. Soil
samples were drawn .plot wise, immediately after harvest of each of the

crop to assess soil fertility dynamics.
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34  CROPPING HISTORY OF EXPERTMENTAT FIETD

Cropping history of the experimental field during preceding three

years of present investigations is furnished below.

€5 g,
J)( A

Year Kharif Rabi Summer
2000-01 Redgram - Fallow
2001.02 Redgraim Fallow
2002-03 Redgram - Fallow
2003-04 Maize Sunflower Greengram
2004-05 Maize Sunflower Greengram

3.5 EXPERIMENTAL DETAILS

The investigations were carried out in the same undisturbed layout

during both the years. The experimental field was prepared with necessary

primary and secondary tillage operations to bring the soil to required level

of tilth and levelled uniformly. After drawing soil samples(for analysing

the pre-experimental soil parameters) at random from different spots of the

field, the plots were formed according to layout plan. Microlevelling was

done in individual plots. The layout so formed was kept undisturbed

through out the course of two-year study. Land preparation before sowing

of each of the crops was done with in the plots with power tiller and spade

digging.



3.5.1 Design and Layout

The experiment was laid out in randomized block design with three

replications. The layout plan of the study is depicted in Fig. 3.3

3.5.2 Treatments

There were fourteen treatments comprising of different manurial

practices in combination with or without foliar application ol panchagavya

No manure
No manure + Panchagavya spray
100% recommended dose of fertilizer

100% recommended dose of fertilizer + Panchagavya spray

- Farm Yard Manure

Farm Yard Manure + Panchagavya spray
Vermicompost

Vermicompost + Panchagavya spray

Greenmanure ex-situ (Neem leaf)

Greenmanure ex-situ (Neem leaf) + Panchagavya spray
Poultry manure

Poultry manure + Panchagavya spray

Pig manure

Pig manure + Panchagavya spray



Fig.3.3 Layout* plan of the experimental field
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*The layout was undisturbed through out the period of study
Crops: Maize (Late kharif) - Sunflower (Late rabi) — Greengram (Summer)

Design : RBD Replications : Three
Gross plot: 9.0 x 4.5 m
Net plot
Maize :82x3.0m Sunflower : 7.8 x2.7m Greengram: 8.6 x 3.3 m
Treatments:
T, No manure
T, No manure + panchagavya spray -
T; 100% recommended dose of fertilizer
T, 100% recommended dose of fertilizer + panchagavya spray
Ts Farm Yard Manure
Ts Farm Yard Manure + panchagavya spray
T, Vermicompost
Ty Vermicompost + panchagavya spray
Ty Green manure ex-situ (Neem leaf)
Tyo Green manure ex-situ (Neem leaf) + panchagavya spray
Tn Pouitry manure

Tiy Poultry manure + panchagavya spray
Tis Pig manure
T4 Pig manure + panchagavya spray



3.6 CROP VARIETIES
3.6.1 Maize (Late kharif)

The test variety of maize was DHM-103. it is a double cross hybrid
consisting of four inbred lines (CM-120 x CM-118) (CM-119 x CM-208).
The hybrid was developed and released by maize research station
(ANGRAU), Amberpet, Hyderabad. This hybrid matures in 100 to 115
days and suitable both for rainfed and irrigated situations during kharif and
rabi seasons. Stalks are tall with good stover yield. It is fairly resistant to
leaf blight, leaf sbot and stalk rot. This hybrid has yield potential of 6 t ha™

under good management.

3.6.2 Sunflower (Late rabi)

The test variety of sunflower was MSFH-17. It grows to a height of
120-150 cm with broad and serrated leaves. The head diameter ranges from
15-20 cm with uniform maturity with 90-95 days duration. It has an yield

potential of 2.0 to 3.0 t ha™. The oil content of seed ranges from 32-37 per

cent.

3.6.3 Greengram (Summer)

The test variety of greengram was LLGG-460, which was released
from RARS, Lam (ANGRAU), Guntur, Andhra Pradesh. It is suitable for
kharif, rabi and summer, with growth duration of 60-65 days and has an

yield potential of 14-16 q ha™". It is resistant to yellow mosaic virus.



3.7 CULTIVATION DETAILS AND CROP MANAGEMENT
3.7.1 Field Preparation

The experimental field was ploughed with tractor drawn cultivator
and rotavator in order to obtain fine tilth and to make the field free from
clods. After levelling, plots and channels were formed and necessary micro
leveling was done in each of the plots and sowing of first crop of the study
was taken up. Land preparation within the plots was done by power tiller

and spade digging for sowing subsequent crops.

3.7.2 Plot size and spacing

Details of gross and net plot size and spacing adopted for the three test

crops are furnished below.

Particulars Maize Sunflower Greengram
Gross plot .size 90x45m 90x4.5m 9.0x4.5m
Net plot size 82x3.0m 7.8x2.7m 8.6x3.3m
Spacing 75 x 20 cm 45 x 30 cm 30x10cm

3.7.3 Seeds and Sowing

Healthy, well-filled and mature seeds of all the three test crops were
sown in their respective seasons @ two seeds hill”'. After 15 DAS, thinning

was done retaining one healthy seedling hill.



3.7.4 Manures and Fertilizers

All the manures and fertilizers as per treatments were given to only
maize and sunflower crops and greengram crop was raised as a residual

crop, without any manures or fertilizers.

3.7.4.1 Fertilizers

The recommended dose of fertilizers was applied to T; and T,
rreatmental plots for maize (120-26-33 Kg MNP ha') and sunflowed
(80-22-25 Kg N-P-K ha'l) crops. Entire quantity of P,O5 and K,O was
applied as a basal dose. For maize, nitrogen was applied in three equal spits
i.e. one third as basal, one third at knee high stage and the remaining one
third at tasseling stage. For sunflower, nitrogen was applied in three equal
spits i.e. one third as basal, one third at 30 DAS and the remaining one
third at 45 DAS. The sources of N, P and K were urea, single super
phosphate and muriate of potash, respectively. The fertilizers were applied

by placement at 5 cm away and 5 cm below the seed rows.

3.7.4.2 Manures

Five organic manures on equal nitrogen basis were applied to
respective treatments. All the organic manures were added to the soil and
thoroughly incorporated, 10 days prior to sowing of crops. The details of
organics used are detailed below. Nutrient content and quantities of

different organic manures required to supply nitrogen on equal nutrient



basis to respective crops are furnished in Table 3.2 and the quantities of P
and K added correspondingly duc o application of different organics are
furnished in Table 3.3.
3.7.4.2.1 Farm yard manure

Well rotten farm yard manure collected from the college farm cattle
yard was used in the study.
3.7.4.2.2 Vermicomposi

Vermicompost was prepared in the college farm as per the standard
procedure was used in the study.
3.7.4.2.3 Neem leaf manure

Neem leaf was collected from the trees surrounding the
experimental field and used in the study.
3.7.4.2.4 Poultry manure

Poultry manure was collected from the poultry farm of College of
Veterinary Science, ANGRAU campus and used in the study.
3.7.4.2.5 Pig manure

Pig manure was collected from the AICRP on Pigs at College of

Veterinary Science, ANGRAU campus and used in the study.



Table 3.2:  Nutrient content of different organic sources

r . Quantity on fresh
1]
Nutrient content (%) weight basis
Organic sources of (t ha™)
S.No. .
nutrients to supply
N P K
recommended
B S A S R dose of Nitrogen
1. Maize | 120 Kg N ha''
Farm yard manure 0.68 | 0.20 | 0.50 17.64
Vermicompost 1.20 | 0.50 1.50 10.00
Neem leaf 0.50 | 0.28 | 0.35 24.00
Poultry manure 2.54 | 2.00 1.40 | . 4.72
Pig manure 0.56 | 0.35 0.60 21.42
2. Sunflower 80 kg N ha
Farm yard manure 0.68 | 0.20 0.50 11.76
Vermicompost 1.20 | 0.50 1.50 6.66
Neem leaf 0.50 | 0.28 | 0.35 16.00
Poultry manure 2.54 | 200 | 1.40 | 3.14
Pig manure 0.56 | 0.35 0.60 14.28




jfferent
Table3.3: Quantity of P and K (Kg ha™) added throngh &

organic sources

SunﬂOWer
Organic sources of nutrients Maize
o K
Farm yard manure 35.29 88.23
Vermicompost 50.00 150.00
Neem leaf 67.20 84.00
Poultry manure 94.48 66.13
Pig manure 74.99 128.57




3.7.5  Panchagavya

The following ingredients were used to prepare approximately 5
litres of panchagavya stock solution. Cow dung (1 kg), Cow's urine (750
ml), Cow's milk (500 ml), Cow's curd (500 ml) and Cow's ghee (250 ml).
In addition, sugarcane juice (750 ml), tender coconut water (750 ml), pure

honey (250ml) and ripe bananas (250g) were also added to accelerate the

ferrnenialion process.

All the materials were added to a wide mouthed earthern pot and
kept open under shade. The contents were stirred twice a day for about 20
minutes, both in the morning and evening to facilitate aerobic rﬁicrobial
activity. After fifteen days, the contents were filtered to get fhe clear stock
solution of pacnchagavya. The stock solution was diluted to five per cent
spray solution and it was applied as foliar spray @ 500 1 ha to maize and
sunflower crops (as per the treatments) at fortnightly intervals starting from
15 DAS to 15 days before harvest. The spray solution was sprayed with
high pore size nozzle, to facilitate adequate interceptioh by the crop
foliage. Panchagavya stock solution prepared for the study was analysed
on 15™ day for its nutrient and microbial content as well as bio-chemical
properties and the values along with their respective methods of analysis

are presented in Table 3.4.
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3.7.6 Intercultivation

Weeding was done with star weeder in inter rows and by hand
hoeing in intra rows, to keep the crops free from weeds. Two weedings
were scheduled for each of the three crops. Weeding was dene on 20 and

40 DAS for maize, on 25 and 40 DAS for sunflower, 20 and 35 DAS for

preengram.
3.7.7 Irrigation

One irrigation was given to the organic manurial treatmental plots,
immediately after incorporation of organic manures, to facilitate
decomposition. A pre sowing irrigation was given prior to sowing of all the
three crops. Thereafter, irrigations were given as and when required by the
respective crops. Five irrigations were given to maize, seven irrigations

were given to sunflower and three irrigations were given to greengram

(Appendix D).
3.7.8 Plant Protection

No plant protection measures were taken up for any of the crops in
the study, since the investigation pertains to organic farming. However, no
major pests and diseases to drastically alter the performance of crops were

noticed during the course of two-year experimentation.



3.7.9 Harvesting

Harvesting of the crops was done when the crops attained their
harvest maturity, based on the standard and specified symptoms of
maturity of respéctive crops. Maize was harvested when the sheaths of
cobs were completely dried. Sunflower was harvested when the back of the
heads turned to lemon yellow colour. Greengram was harvested by picking
e atured pods twice. The plants of the border rows were harvested firgi

and separated and later, the plants from the net plot area were harvested.

3.7.10 Threshing

Threshing of the produce from net plots of the crops was done as per
the standard procedure for respective crops. The dehusked cobs of maize
were sun dried, shelled and the kernels were cleaned and weighed
separately for each plot. The heads of sunflower were sun dried, hand
threshed and the seeds were cleaned and weighed separately for each plot.
Greengram pods picked were sun dried immediately after each picking and

pooled plot wise and threshed, cleaned and weighed separately plot wise.
3.8 SAMPLING FOR BIOMETRIC OBSERVATIONS

For recording periodical observations, which involved destructive

sampling (leaf area, dry matter production and nutrient uptake), five plants

s



were sampled each time from border rows, leaving the extreme row, while
for recording other obseivatlons (non-destruciive sampling), (cu plauts
were labeled with tags at random from the net plots. At harvest the seed
and by-product yields of the ten labeled plants were also added to the net
plot yield for calculating the final yields. Different growth and yield
parameters relevant to each of the three crops in the study were recorded as

outlined below.

3.8.1 Maize
3.8.1.1 Plant height

Plant height of maize was recorded from tagged plants at 15 days
intervals up to tasseling, by measuring from the base of the plant to the
growing tip of top most leaf and the mean plant height was calculated and

expressed in cm.

3.8.1.2 Leaf area index (LAI)

Leaf area of maize was computed at 15 days intervals till harvest.
The leaf area was calculated, by measuring the length and I;laximurﬁ width
of third leaf from the top and multiplied with the factor 0.75 (Elsahookie,
1985). Leaf area index was calculated by dividing the total leaf area with

corresponding land area as per the formula suggested by Watson (1952).

_ Total leaf area

LAl=—
Unit land area



3.8.1.3 Dry matter production (DMP)

Five plants torm the destructive sampiing area were cut to the base,
sun dried and then oven dried at 60°C till to a constant weight and

expressed as kg ha™.

3.8.1.4 Days to tasseling, silking and maturity

Number of days taken for tasseling and silking of 50 per cent of the
slants in each of the plots was recorded and presented as days 1o 50 pel
cent tasseling and 50 per cent silking. Number of days to attain harvest
maturity was recorded from each of the plots and presented as days to

maturity.

3.8.1.5 Cob length

Length of the cob from blunt end to the shank tip of ten randomly
selected cobs was measured and the average for each treatment was

expressed as cob length in cm.

3.8.1.6 Cob girth

The cob girth of ten randomly selected cobs was nieasured‘at the
point of maximum girth using a thread and measured with a scale. The

mean girth of the cob was computed and expressed in cm.

3.8.1.7 Cob weight

Randomly selected ten cobs were dried thoroughly under sun and

their average weight was recorded and expressed in g.



3.8.1.8 Number of grain rows cob™

Total number of grain rows from ten randomly selected cobs was

counted, averaged and expressed as number of seed rows cob™.

3.8.1.9 Number of grains row™

Total number of grains row™ from ten randomly selected cobs was

. ) | N . . o T o . ¢ -
counted and the mean value was piesented as nuinber of sceds row
3.8.1.10 Hundred grain weight

Ten cobs from each treatment were randomly selected and shelled.
From those, five samples of 100 grains each were drawn and weighed and

the mean of the five samples was presented as 100 grain weight expressed

ing.
3.8.1.11 Grain yield

Grain from net plot was sun dried to moisture level of 11 per cent,

cleaned thoroughly, weighed and expressed as kg ha™'.

3.8.1.12 Stover yield

Stover obtained from net plot was thoroughly sun dried to constant

weight and expressed as kg ha™'.



3.8.1.13 Harvest index

The relation ship of economic yield to the total biological yield was

expressed as harvest index (HI).

Grain yield

” Total Biological yield

L A

x 100
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The important quality parameters of maize grain were analysed in

the laboratory as per the standard methods indicated below.

Quality Parameter

Method

Protein content (%)

Lowry’s method
(Lowry et al., 1951)

Starch content (%)

Anthrone method
(Hedge and Hofreiter, 1962)

Lysine content (%)

Colorimetric method
(Sadasivam and Manickam, 1992)

Tryptophan content (%)

Colorimetric method (Sadasivam and
Manickam, 1992)

3.8.2 Sunflower

3.8.2.1 Plant Height

Plant height of sunflower was recorded at 15 days interval up to

heading, by measuring from base of the plants to the terminal bud of the

ten tagged plants expressed in cm

e



3.8.2.2 Leaf Area Index

LI-COR model LI-3000 portable leaf area meter with the transparent
belt conveyer (Model LI-3050A) utilizing’ an electrical display was used
for measuring leaf area at 15 days interval till harvest. Leaf area index was
calculated by dividing the total leaf area with corresponding land area as
per the formula suggested by Watson (1952).

_ Total leafl area
" Unit land area

3.8.2.3 Dry matter production (DMP)

Five plants from the destructive sampling area were cut to the base,
sun dried and then oven dried at 60°C till to a constant weight and

expressed as kg ha™,

3.8.2.4 Days to 50 per cent flowering

Sunflower crop was considered to have reached 50 per cent
flowering, when 50 per cent of the flower buds opened their ray florets in

each of the net plots, and reported as days to 50 per cent flowering.

3.8.2.5 Head diameter

Diameter of the heads from the labeled plants of each of the net plots

was measured, averaged and expressed in cm.



3.8.2.6 Total number of seeds head”

Both filled and unfilled seeds from the heads of ten plants were

counted and the mean value was expressed as total number of seeds head™.
3.8.2.7 Filled seeds head’

From the total number of seeds head™, filled seeds were separated,

couttied, averaged and expressed as filled seeds head .
3.8.2.8 Thousand seed weight

Five composite samples of 1000 seeds each were drawn from net
plot produce of each treatment and weights were recorded. The mean value

was presented as thousand seed weight in g.

3.8.2.9 Seed yield

Seed obtained from the net plots was thoroughly sun dried to a

moisture level of 8 per cent, weighed and expressed in kg ha™.

3.8.2.10 Stalk yield

Stalks obtained from net plots were thoroughly sun dried to a

constant weight, weighed and expressed in kg ha™.



3.8.2.11 Harvest index

Harvest index is the ratio of seed weight to the total biological yield

and is expressed as percentage.

Seed yield

= . - ——x 100
Total Biological yield

Ve 207 O conieni
Oil content of sunflower seeds was estimated by using ether
extraction procedure in a soxhlet apparatus (AOAC, 1980) and also

confirmed with NMR spectroscopy (Bruter Minispe P,O5 model) against a

standard reference sample (Granlund and Zimmerman, 1975).

3.8.3 Greengram
3.8.3.1 Plant height
Plant height from ground surface to top most growing point was

recorded from ten labeled plants of net plots, at 15 days interval till harvest

and expressed in cm.

3.8.3.2 Leaf area index

LI-COR model LI-3000 portable leaf area meter with the transparent
belt conveyer (Model LI-3050A) utilizing an electrical display was used

for measuring leaf area at 15 days interval till harvest. Leaf area index was



calculated by dividing the total leaf area with corresponding land area as

per ihe ionnula suggested by Watson (1952).

_ Total leaf area

LAI=—
Unit land area

3.8.3.3 Dry matter production

Five plants were uprooted from the destructive sampling area at 15
days mterval tll harvest and the plants devoid ol roots weie sun dricd and
later oven dried at 60°C to a constant weight, weighed and expressed in kg

ha.

3.8.3.4 Number of pods plant’

Total number of pods from ten labeled plants in each of the net plot

were counted, averaged and expressed as number of pods plant™.

3.8.3.5 Number of seeds pod’

The number of seeds pod™ from 20 pods taken at random from each

treatment was counted, averaged and expressed as number of seeds pod™.

3.8.3.6 Thousand seed weight

Five seed samples were drawn from net plot yield of each treatment
and weight of thousand seeds of each sample was recorded, averaged and

expressed as 1000 seed weight in g.



3.8.3.7 Seed yield

Total seed yield obtained from two pickings from net plot area was

sun dried to 8 per cent moisture, weighed and expressed as kg ha™.

3.8.3.8 Haulm yield

The haulms from each net plot areca were sun dried to a constant

weighit, weighed and expressed in kg ha'.
3.8.3.9 Harvest index

Harvest index is the ratio of seed weight to the total biological yield

and is expressed as percentage.

5 Seed yield «
Total Biological yield

100

3.8.3.10 Protein content

Seed samples were taken from each plot and analysed for total N by
microkjeldhal method. The N content of the seed was multiplied with 6.25

(Dubez and Wells, 1968) to arrive at the crude protein content and

expressed in percent.



3.9 PLANT ANALYSIS AND NUTRIENT UPTAKFE

Plant samples collected for estimation of dry matter were used to
estimate the nutrient uptake at periodical intervals during the crop growth
period of all the three crops. The oven dried plant samples used for dry
matter estimation were choppéd and ground in to fine powder using Willey
mill and were analysed for N P K by adopting the standard procedures as

furnished below.

Nutrient Method Reference

Nitrogen Microkjeldhal Humphries (1956)

Phosphorus | Triple acid digestion (Colorimetry) Jackson (1973)

Triple acid  digestion  (Flame

Potassium photometry)

Jackson (1973)

The uﬁake of N, P, K at different stages of crop growth of all the
three crops was calculated by multiplying the nutrient content with

respective dry matter weights and the nutrient uptake was expressed in kg

ha™.
3.10 SOIL FERTILITY DYNAMICS

Immediately after the harvest of each of the three crops during both
the annual cropping cycles, soil samples were drawn from individual plots
from all the replications and analysed for organic carbon, available N, P

and K by following standard procedures furnished in Table 3.1



3.11 ECONOMICS

Gross and Net returns (Rs ha') for each of the three crops were
computed considering the existing market price of inputs and output.
Benefit cost ratio (BCR) was worked out for different treatments by

dividing the gross returns by corresponding cost of cultivation.

3.12 CROPPING SYSTEM AS A WHOLE

Performance of the cropping system as a whole as influenced by
different manurial practices and panchagavya spray was assessed in terms
of productivity (biomass production and economic yield in terms of maize
grain equivalent yield), economics (gross returns, net returns and benefit-
cost ratio) and soil fertility status (dynamics of soil organic carbon,

available N, P and K).

3.12.1 Total Biomass Production of the Cropping System

Total dry matter production of the cropping system as a whole (year
wise) was obtained for each treatment by summing up the total dry matter

production of maize, sunflower and greengram.

3.12.2 Total Economic Yield of the Cropping System

Total dry matter production of the cropping system as a whole (year

wise) was computed by summing up the grain yield of maize and converted



maize equivalent yields of sunflower and greengram, treatment wise.
viaize cquivalent yield of sunflower and greengram was worked out using
the following formulae.

. . . -1 Seed yield of Sunflower (kg ha~ ‘ ) x price of sunflower (Rs kg~ ! )
Maize equivalent yield of sunflower (kg ha ") = ’

Price of Maize (Rs kg )

. -1 . -1
. Seed yield of greengram (kg ha x price of greengram (Rs k;
Maize equivalent yield of greengram (kg ha l) = Y gy (ke )xp L L ¢ g )

Prce ol Marze (Rs ke

3.12.3 Economics of the Cropping System

Gross returns of the cropping system were arrived at by summing up
the gross returns realized from maize, sunflower and greengram, while the
net returns of the cropping system were arrived at by subtracfing the cost of
cultivation of respective treatments from gross returns of corresponding
treatments. Benefit-cost ratio of the cropping system was computed by
dividing the gross returns of the cropping system with the total cost of

cultivation of the cropping system of the corresponding treatments.

3.13 DYNAMICS OF SOIL FERTILITY OF THE CROPPING
SYSTEM

Dynamics of the soil organic carbon, available N, P and K was
assessed for each of the two annual cycles of cropping system, using the

pre-experimental and post harvest values of all the three crops of cropping

System,



3.14 NUTRIENT BALANCE OF THE CROPPING SYSTEM

Soil available balance of N, P and K in the cropping system (annual
cropping cycle) as influenced by different manurial practices and
panchagavya spray was computed as per the procedure outlined by

Sadanandan and Mahapatra (1973).
115 STATISTICAL ANALYSIS

The data recorded on various parameters of all the three crops
during the course of investigation and summed up data of the cropping
system were statistically analysed following the analysis of variance for
randomised block design as suggested by Panse and Sukhatme (1978).
Wherever the treatmental difference were found significant (F' test),
critical difference was worked out at 0.05 probability level and the values

were furnished. Treatmental differences that were non-significant were

denoted by “NS”.
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Results



CHAPTER -1V
RESULTS

Results of the field experiment entitled “Studies on organic farming
in maize - sunflower- greengram cropping system” conducted for two
consecutive years (2003-2004 and 2004-2005) on sandy clay loam soils of
S.V.Agricultural College Farm, Tirupati (ANGRAU), Andhra Pradesh are

presented in the chapter.

The experiments were conducted for three seasons during each year
of study, with maize during late kharif, sunflower during late rabi and
Greengram during summer seasons. Treatments were imposed on maize
and sunflower crops, while the residual effect of treatments imposed to two
preceding crops was studied on greengram crop. The results are presented
crop wise and the performance of the cropping system as a whole is

presented by summing up the treatmental effects on individual crops.

4.1 MAIZE (late kharif, 2003 and 2004)
4.1.1 Piant Height

Plant height of maize measured at 15 DAS, 30 DAS and at tasseling
was significantly influenced by varied manurial practices and use of

panchagavya, with similar trend during both the years of study (Table 4.1).
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At all the crop growth stages of observation, except at 15 DAS, the
tallest plants of maize were recorded with recommended dose of fertilizer
along with spray of panchagavya (T;), which were however, comparable
with recommended dose of fertilizer (T;) and significantly taller than with
farm yard manure or pig manure or vermicompost in combination with
application of panchagavya (Te, T4 and Tg), which were comparable
among them, but significantly higher than with farm yard manure or pig
manure or vermicompost (Ts Ty, and T,). which in turn maintained parity
among them. The latter three treatments maintained statistical superiority
over poultry manure, and neem leaf manure either with or without
panchagavya spray (Tyy, Ty, Ty and Ty), which were comparable among
them and significantly higher than with no manuring with or without

panchagavya spray (T, and T;). The shortest plants of maize were

associated with unmanured plot (T)).

At 15 DAS, plant height of maize was comparable with all the
manurial practices tried, which was significantly higher than with no

manuring either with or without panchagavya spray.
4.1.2 Leaf Area Index

Leaf area index (ILAI) of maize at 15, 30, 45, 60, 75 DAS and at
harvest was significantly influenced by varied manurial practices and use

of panchagavya, with unaltered trend during both the years of study (Table

4.2 and 4.3).
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At all the crop growth stages of observation. except at 15 DAS. the
highest LAI was recorded with recommended dose of fertilizer along with
spray of panchagavya (T,), which was however, comparable with
recommended dose of fertilizer (T3) and significantly higher than with farm
yard manure or pig manure or vermicompost in combination with
application of panchagavya (Ts, Tis and Tg), which were comparable
among them, but signilicantly higher than with fann yard manure o1 pig
manure or vermicompost (Ts, Tj3 and T;), which in turn maintained parity
among them. The latter three treatments maintained statistical superiority
over poultry manure, and neem leaf manure either with or without
panchagavya spray (T1,, Ty, Ty and Ty), which were comparable among
them and significantly higher than with no manuring with or without
panchagavya spray (T, and T;). The lowest LAl of maize was associated

with unmanured plot (T;).

At 15 DAS, the LAI of maize was comparable with all the manurial
practices tried, which was significantly higher than with no manuring with

or without panchagavya spray.
4.1.3 Dry Matter Production

Dry matter production of maize measured at 15, 30, 45, 60, 75 DAS
and at harvest was significantly influenced by varied manurial practices

and use of panchagavya, with similar trend during both the years of study

(Table 4.4 and 4.5).
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At all the crop growth stages of observation, except at 15 DAS, the
nighest quantity of dry matier was produced with recommended dose ot
fertilizer along with spray of panchagavya (T,), which was however,
comparable with recommended dose of fertilizer (T3) and significantly
higher than with farm yard manure or pig manure or vermicompost in
combination with application of panchagavya (Ts, T4 and Tg), which were
comparable among them, but significantly higher than with farm yard
manure or pig manure or vermicompost (Ts, T3 and T;), which in turn
maintained parity among them. The latter three treatments maintained
statistical superiority over poultry manure, and neem leaf manure either
with or without panchagavya spray (Ty,, Ty, Tyo and Ty), which were
comparable among them and significantly higher than with no manuring
with or without panchagavya spray (T, and T,). The lowest dry matter

production was recorded with unmanured plot (T)).

At 15 DAS, dry matter production of maize was comparable with all
the manurial practices tried, which was significantly higher than with no

manuring with or without panchagavya spray.
4.1.4 Days to 50% Flowering (Tasseling and Silking)

Days to 50% flowering (tasseling and silking) of maize was
significantly influenced by varied manurial practices and use of

panchagavya, with similar trend during both the years of study (Table 4.6).



¢ T | =z T 1 I | (s00=d ad

| 780 | 80 | €80 180 ' 80 | 9t'0 FWHS

86 | 16 LS 9 | ¥ 9t , vdap3pyound + smuewt 31y 'L
86 L6 LS o5 Ly 9P omuew 31y €],
96 96 LS 9¢ | LIy ot vdav3pyound + smuew Anmod <,
9% | 96 LS 9$ Ly 9% omuew Anmnog '],
9% | 96 LS 9$ Ly 9 vdap3pyound + Jeo] WAN 01,
9% 96 LS 95 Ly 9f JeSJwRN L
86 Y 8¢S LS 7 o pdap3pyound + j1sodwooruuoy - 31
86 . L6 8¢S LS 8% 9% 1sodwooTuios - LT
86 L6 8¢S LS 8 Ly pdap3oyound + SIUEIN plef We] °L
86 L6 8S LS 8% Ly OIMUEIN PIEX WB] °J
101 001 19 09 0S 61 vdap3vyoupd + IFZI[11IDY JO 9SOPp papuawwody V],
101 00l 19 09 0S 6 I9ZI[11I9] JO 9SOp PopUWIossy L
€6 | 6 € € Sy v pdav3vyound + omuew ON [,
€6 6 €S € b 1y smuewioN '],

v00T €00 P02 €007 v007 £007

i Suny[Is gurpasse) ILENELER
Apmew 03 S8 | icopskeq | %08 03 sheq

Keads ndavsSvyouvg
pue $93:1peid [ELINUEW PILIEA AQ PIJ i NJUI SE AZIBW JO AJLINJBW PUE JuD{[IS 9%,(0S ‘GUI[ISSE) 9/,(S 03 SA¥(d  :9°p J[qBL



The earliest flowering (tasseling and silking) of maize was noticed
with no manure cither with or without panchagavya (1, and 1), which was
significantly earlier than with all other manurial practices tried. Most
delayed flowering (tasseling and silking) was observed with recommended
dose of fertilizer with or without panchagavya spray, which took
significantly more number of days than with all the organic sources of
manuring with or without panchagavya spray, which were however,

comparable among them.
4.1.5 Days to Maturity

Days to maturity of maize was significantly influenced by varied
manurial practices and use of panchagavya, with unaltered trend during

both the years of study (Table 4. 6).

Maize crop was found matured at the earliest with no manure either
with or without panchagavya (T, and T,), which was significantly earlier
than with all other manurial practices tried. Most delayed maturity of the
crop was noticed with recommended dose of fertilizer with or Witﬁout
panchagavya spray, which took significantly more number of days than
with all the organic sources of manuring with or without panchagavya

spray, which were comparable among them.



. PR
116 Number of

Number of grain rows cob™ of maize differed significantly due to
varied manurial practices and use of panchagavya, with unaltered trend

during both the years of study (Table 4.7).

The highest number of grain rows cob' was observed with
recommended dose of fertilizer along with sprav of panchagavia (T
which was however, comparable with recommended dose of fertilizer (T5)
and significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Ts, T4
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, le3 and T,),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure or neem leaf manure
either with or without panchagavya spray (T, Ty, Tjp and Ty), which
were comparable among them and significantly higher than with no

manuring with or without panchagavya spray (T, and T;). The lowest

number of seed rows cob”' of maize was recorded with unmanured plot

(T)).
4.1.7 Number of grains row’”

Number of grains row™ of cob differed significantly due to varied
manurial practices and use of panchagavya, with similar trend during both

the years of study (Table 4.7).
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The highest number of grains row™ of cob was observed with
secornnended dose of fertilizer along with spray of panchagavya (Ty),
which was however, comparable with recommended dose of fertilizer (T5)
and significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Tg, T4
and Tj), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, T3 and T5),

Shich i turn maintained parity among thern. Lhe latter three Lreatments
maintained statistical superiority over poultry manure or neem leaf manure
either with or without panchagavya spray (T, Ty;, Tio and Ts), which
were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T,). The lowest

. -1 . .
number of grains row™ of cob was noticed in unmanured plot (T)).

4.1.8 Cob Length

The length of maize cobs was significantly influenced by varied

manurial practices and use of panchagavya, with unaltered trend during

both the years of study (Table 4. ).

Maize cobs were the longest with recommended dose of fertilizer
along with spray of panchagavya (T,), which were however, comparable
with recommended dose of fertilizer (T;) and significantly higher than with
farm yard manure or pig manure or vermicompost in combination with

application of panchagavya (T4, Ty, and Tg), which were comparable

£ R
(C‘.‘s Y



among them, but significantly higher than with farm yard manure or pig
manure or vermicompost (1s, 113 and 17), which in turn mainiained parity
among them. The latter three treatments maintained statistical superiority
over poultry manure or neem leaf manure either with or without
panchagavya spray (T, Ty, Tio and To), which were comparable among

them and significantly higher than with no manuring with or without

panchagavya spray (T, and T)). Maize cobs of the shortest stature were

noticed i unmanured plot (1)).
4.1.9 Cob Girth

The girth of maize cobs differed significantly due to varied manurial

practices and use of panchagavya, with similar trend during both the years

of study (Table 4.8).

Maize cobs of the largest girth were produced with recommended
dose of fertilizer along with spray of panchagavya (T4), which were
however, comparable with recommended dose of fertilizer (T;) and
significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Ts, TI;
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, T3 and T,),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure or neem leaf’ manure

either with or without panchagavya spray (Tyy, Tyy, Tio and Ty), which



were comparable among them and significantly higher than with no
wanuiing with or without panchagavya spray (T, and T)). Maize cobs of

the smallest girth were noticed in unmanured plot (T)).
4.1.10 Cob Weight

The weight of maize cobs was significantly influenced by varied
manurial practices and use of panchagavya, during both the years of study

{rable 4. 8).

Maize‘cobs of the highest weight were produced with recommended
dose of fertilizer along with spray of panchagavya (T;), which were
however, comparable with recommended dose of fertilizer (T;) and
significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Ts, T4
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, T3 and T),
which in turn maintained parity among them. The latter three treatments

maintained statistical superiority over poultry manure or neem leaf manure

“either with or without panchagavya spray (15, Tyi, Tip and Tyg), which 7

were comparable among them and significantly higher than with no

manuring with or without panchagavya spray (T, and T;). The cobs of the

lowest weight were noticed in unmanured plot (T).
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4.1.11 Hundred grain weight

Hundred grain weight of maize was significantly influenced by

varied manurial practices and use of panchagavya, during both the years of

study (Table 4.8).

The highest hundred grain weight of maize was recorded with
recommended dose of fertilizer along with spray of panchagavya (Ty),
which was however, comparable with recommended dose of fertilizer (13)
and significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (T, T4
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, T3 and T5),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure or neem leaf manure
either with or without panchagavya spray (Ti,, T)1, To and Tg), which
were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T)). Tf}e lowest seed

weight of maize was recorded with unmanured plot (Tj).

4.1.12 Grain Yield

Grain yield of maize was significantly influenced by varied
manurial practices and use of panchagavya, with similar trend during both

the years of study (Table 4.9).
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The highest grain yield of maize was produced with recommended
dose of fertilizer along with spray of panchagavya (T,), which was
however, comparable with recommended dose of fertilizer (T;) and
significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Tg, T4
and Ty), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, T,; and T5),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure, and neem leaf
manure either with or without panchagavya spray (T),, T, T), and Tj),
which were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T)). The lowest seed

yield of maize was recorded with unmanured plot (T).

4.1.13 Stover Yield

The stover yield of maize was significantly influenced by varied
manurial practices and use of panchagavya, with unaltered trend during

both the years of study (Table 4.9).

The highest stover yield of maize was produced with recommended
dose of fertilizer along with spray of panchagavya (T,), which was
however, comparable with recommended dose of fertilizer (T;) and
significantly higher than with farm yard manure or pig manure or

vermicompost in combination with application of panchagavya (Ts, Ti4



and Tg), which were compérable among them, but significantly higher than
withh farm yard manure or pig wanure or verinicoimpost (Ts, Ty; and T),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure or neem leaf manure
either with or without panchagavya spray (T;,, Ty1, Tie and Tog), which
were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T)). The lowest

sioven yvield of maize was recorded with unmanured plot {1,

4.1.14 Harvest Index

Harvest index of maize was significantly influenced by varied
manurial practices and use of panchagavya, with similar trend during both

the years of study (Table 4. 9).

The highest harvest index of maize was recorded with recommended
dose of fertilizer along with spray of panchagavya (T,), which was
however, comparable with recommended dose of fertilizer (T3) and
significantly higher than that with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (T, Tyq
and Tg), which were comparable, but significantly higher than with farm
yard manure or pig manure or vermicompost (Ts, T3 and T;), which in turn
maintained parity. The latter three treatments were significantly superior to
poultry manure, and neem leaf manure either with or without panchagavya

spray (T, T;;, Tio and Tg), which were comparable among them and



significantly higher than with no manuring with or without panchagavya
spray (1 and T}). The lowesi value of harvest index of maize was recorded

with unmanured plot (T}).
4.1.15 Protein Content of Grain

Different manurial practices and use of panchagavya exerted
significant influence on the protein content of maize grain, with unaltered

wend during both the years of study (Table 4. 10).

The highest protein content of maize grain was recorded with
recommended dose of fertilizer along with spray of panchagavya (Ty),
which was however, comparable with recommended dose of fertilizer (T5)
and significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Te, T4
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, Ty; and T,),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority bver poultry manure or neem leaf manure
either with or without panchagavya spray (Tip, Ty, Tig and Ty), whibh
were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T,). The lowest

protein content of grain was recorded with unmanured plot (T)).
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4.1.16 Starch Content of Grain

The starch content of maize grain was significantly influenced by
varied manurial practices and use of panchagavya, with similar trend

during both the years of study (Table 4. 10).

The highest starch content of maize grain was recorded with
recommended dose of fertilizer along with spray of panchagavya (Ty),
which was however, comparable with recommended dose of fertilizer (13)
and significantly higher than with farm yard manure or pig manure or
vermicompost in combination with application of panchagavya (Ts, Tia
and Tg), which were comparable among them, but significantly higher than
with farm yard manure or pig manure or vermicompost (Ts, Tj3 and T5),
which in turn maintained parity among them. The latter three treatments
maintained statistical superiority over poultry manure or neem leaf manure
either with or without panchagavya spray (Ty,, Ty, Tip and Tg), which
were comparable among them and significantly higher than with no
manuring with or without panchagavya spray (T, and T)). The lqwest

starch content of maize grain was recorded with unmanured plot (T)).
4.1.17 Amino Acid (Lysine and Tryptophan) Content of Grain

The amino acid (Lysine and Tryptophan) content of maize grain was
significantly altered by varied manurial practices and use of panchagavya,

with unaltered trend during both the years of study (Table 4.11).
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The highest amino acid (Lysine and Tryptophan) content of maize
giaiy was recorded witli recommended dose of fertilizer along with spray
of panchagavya (T4), which was however, comparable with recommended
dose of fertilizer (T3) and significantly higher than with farm yard manure
or pig manure or vermicompost in combination with application of
panchagavya (Ts, T14 and Tg), which were comparable among them, but
significantly higher than with farm yard manure or pig manure or
vermicompost (Ts, Tj3 and T;), which in turn maintained parity among
them. The latter three treatments maintained statistical superiority over
poultry manure or neem leaf manure either with or without panchagavya
spray (Ty2, Ty, Tyo and Tg), which were comparable among them and
significantly higher than with no manuring with or without panchagavya
spray (T, and T)). The lowest amino acid (Lysine and Tryptophan) content

of maize grain was recorded with unmanured plot (T)).
4.1.18 Nitrogen Uptake

Nitrogen uptake of maize estimated at 15, 30, 45, 60, 75 DAS and
harvest was significantly influenced by varied manurial practices and use

of panchagavya, with similar trend during both the years of study (Table

4.12 and 4.13).

At all the crop growth stages of observation, except at 15 DAS, the

highest nitrogen uptake was recorded with recommended dose of fertilizer

el
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along with spray of panchagavya (T,), which was however, comparable
wiihi recominended dosc of fertilizer (T3) and significantly higher than wiil
farm yard manure or pig manure or vermicompost in combination with
application of panchagavya (T, T4 and Tg), which were comparable
among them, but significantly higher than with farm yard manure or pig
manure or vermicompost (Ts, T3 and T5), which in turn maintained parity
among them. The latter three treatments maintained statistical superiority
over poultry manure, and neem leaf manure either with or without
panchagavya spray (T,,, Ty, Ty and Ty), which were comparable among
them and significantly higher than with no manuring with or without
panchagavya spray (T, and T)). The lowest uptake of nitrogen was

associated with unmanured plot (T,).

At 15 DAS, nitrogen uptake of maize was comparable with all the
manurial practices tried, which was significantly higher than with no
manuring either with or without panchagavya (T, and T,). The lowest

nitrogen uptake was associated with unmanured plot (T)).
4.1.19 Phosphorus Uptake

Phosphorus uptake of maize estimated at 15, 30, 45, 60, 75 DAS
and at harvest was significantly influenced by varied manurial practices
and use of panchagavya, with unaltered trend during both the years of

study (Table 4. 14 and 4.15).
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The highest phosphorus uptake of maize was recorded with poultry
walure cithier with or without the spray of panchagavya (T, aud T,). The
next highest phosphorus uptake was associated with pig manure with or
without panchagavya (T4 and T;3), which was significantly higher than
with neem leaf manure or vermicompost with or without panchagavya,
(T19, Ty, Tg and T;), which in turn was statistically superior to farm yard
manure or recommended dose of fertilizer with or without panchagavya
(Te, I's, 14 and 135). The lowest uptake of phosphorus by maize crop was

recorded with unmanured plots with or without the use of panchagavya.

4.1.20 Potassium Uptake

Potassium uptake of maize estimated at 15, 30, 45, 60, 75 DAS and
at harvest was significantly influenced by varied manurial practices and use

of panchagavya, with similar trend during both the years of study (Table

4.16 and 4.17).

The highest potassium uptake of maize was recorded ~with
vermicompost either with or without the spray of panchagavya (Tg and T7).
The next highest potassium uptake was associated with pig manure with or
without panchagavya (T4 and T)3), which was significantly higher than
with farm yard manure or neem leaf manure or poultry manure with or
without panchagavya, (T T\, Ty, Ts, T and Ty;), which were comparable

among them, but statistically superior to recommended dose of fertilizer
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with or without panchagavya (T4 and Ts). The lowest uptake of potassium
by maize crop was recorded with unmanured plots with or without the use

of panchagavya.
4.1.21 Gross Returns

Gross returns from raising of maize crop were significantly
sefluenced by varied manurial practices and use of panchagavya, with

unaltered trend during both the years of study (Table 4. 18).

The highest gross returns were realised with recommended dose of
fertilizer along with spray of panchagavya (T,), which were however,
comparable with recommended dose of fertilizer (T3) and significantly
higher than with farm yard manure or pig manure or vermicompost in
combination with application of panchagavya (Tg, T4 and Tg), which were
comparable among them, but significantly higher than with farm yard
manure or pig manure or vermicompost (Ts, T;; and T;), which in turn
maintained parity among them. The latter three treatmentg maintained
statistical superiority over poultry manure, and neem leaf manure either
with or without panchagavya spray (T),, T, T,y and Ty), which were
comparable among them and significantly higher than with no manuring

with or without panchagavya spray (T, and T,). The lowest amount of

gross returns were obtained with unmanured plot (T)).

3
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4.1.22 Net Returns

Net returns from raising of maize crop were significantly influenced
by varied manurial practices and use of panchagavya, with similar trend

during both the years of study (Table 4.18).

The highest net returns were realised with recommended dose of
fertilizer along with spray of panchagavya (T,), which were however.
coinparable with recommended dose of fertilizer (T;) and farm yard
manure in combination with application of panchagavya (Tg), which were
significantly higher than with vermicompost or pig manure in combination
with panchagavya, farm yard manure alone and poultry manure along with
panchagavya (Ts T4 Ts T, and Ty;), which were compafable among
them, but significantly higher than with vermicompost or pig manure
alone and neem leaf manure with or without panchagavya (T;, T3, Ty and
T\o), which were comparable among them and significantly higher than
with no manuring with or without panchagavya spray (T, and T)). The

lowest amount of net returns were obtained with unmanured plét Ty,

4.1.23 Benefit - cost Ratio

Benefit -cost ratio of raising of maize crop was significantly
influenced by varied manurial practices and use of panchagavya, with

unaltered trend during both the years of study (Table 4.18).



The highest benefit -cost ratio was .recorded with poultry manure
along with panchagavya spray (T}z), which was however, comparable with
Poultry manure alone (T;;) and farm yard manure in combination with
application of panchagavya (T¢) and significantly higher than with all other
manurial practices tried either with or without panchagavya, which were
comparable among them, but significantly higher than with no manuring
with or without panchaeavya sprav (T, and T) The lowest benefit - cost

ratio was recorded with unmanured plot (T).

4.1.24 Post harvest Soil Fertility Status
4.1.24.1 Soil organic carbon

Post harvest soil organic carbon status after maize crop was
significantly influenced by varied manurial practices and use of
panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4.19 and 4.20).

The highest status of soil organic carbon post harvest of maize was
recorded with neem leaf manure (Ty), which was however comparable With
heem leaf manure in combination with panchagavya (T),), vermicompost
or farm yard manure with or without the use of panchagavya (T4, Tg, Ts
and Te) and significantly superior to pig manure or poultry manure either
with or without panchagavya spray (T3, Ty, Ty and T)y), which were

Comparable among them. The lowest status of post harvest soil organic



carbon was recorded with unmanured plot with the use of panchagavya
(i2), which was however, comparable with unmanured plot (T;) and supply

of recommended dose of nitrogen through fertilizer either with or without

panchagavya (T4 and Ts).
4.1.24.2 Soil available nitrogen

Post harvest soil available nitrogen status afier maize crop was
significantly influenced by varied manurial practices and use of

panchagavya, with unaltered trend during both the years of study, but

differed in magnitude (Table 4.19 and 4.20).

The highest status of soil available nitrogen post harvest of maize
was recorded with neem leaf manure (Ty), which was however, comparable
with neem leaf manure in combination with panchagavya (T;) and
significantly higher than with poultry manure either with or without
panchagavya spray (T, and T),), which was comparable between them
and superior to vermicompost with or without the use of panchagavya (T7
and Tg), which in turn was significantly higher than with pig manure or
farm yard manure either with or without panchagavya spray (Ts, Tis Ts
and Tg), which were comparable among them. Supply of recommended
dose of nitrogen through fertilizer with or without panchagavya spray
recorded significantly lesser status of soil available nitrogen than with any

of the organic sources either with or without panchagavya spray (T4 and

P
e
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T3). The lowest status of post harvest soil available nitrogen was recorded
with unmanured plot (T), which was however, comparable with

unmanured plot with the use of panchagavya (15).

4.1.24.3 Soil available phosphorus

Post harvest soil avatlable phosphorus status atter maize crop was
significantly influenced by varied manurial practices and use of
panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4.19 and 4.20).

The highest status of soil available phosphorus post harvest of maize
was recorded with poultry manure (T,;), which was comparable with
poultry manure along with panchagavya (11,) and significantly higher than
with fertilizer or pig manure or neem leaf manure with or without
panchagavya (15 T4 Ty, Tys, To and Tyg), which were comparable among
them and superior to vermicompost with or without panchagavya, (T, and
Ts), which in turn were statistically superior to farm yard manure with or
without panchagavya (Ts and Tg). The 1owest’ status of soil available
phosphorus was recorded with unmanured plot with panchagavya (T,),

which was however, comparable with unmanured plot (T).

L’fhfg‘!'



4.1.24.4 Soul available poiassium

Post harvest soil available potassium status after maize crop was
significantly influenced by wvaried manurial practices and use of
panchagavya, with unaltered trend during both the years of study, but

differed in magnitude (Table 4.19 and 4.20).

The highest soil available potassium status post harvest of maize
was recorded with vermicompost (T;), which was however, comparable
with vermicompost along panchagavya, pig manure with or without
panchagavya (Tg, T14 and T}3) and significantly higher than with neem leaf
manure or farm yard manure or poultry manure or fertilizer either with or
without panchagavya, (Ty, Tio, Ts Tg, T, Tip, T3 and Ty4), which were
comparable among them. The lowest soil available potassium status was
recorded with unmanured plot with panchagavya (T,), which was however,

comparable with unmanured plot (T)).

42 SUNFLOWER (LATE RABI, 2003 AND 2004)

4.2.1 Plant Height

Plant height of sunflower measured at 15, 30, 45 DAS and at
heading was significantly influenced by varied manurial practices and use

of panchagavya, with similar trend during both the years of study (Table

4.21),



Q ‘i

T8 9 TT €1 6L 89 61 'l (S00=d) dd

68°C STT LLO 9%°0 8L'C 6€°C L9°0 6€°0 TWHS
91T 16 0t 0°SI yed| €6 T TSI pdapSpyound + smuew Siy 1Y
810" v'C8 b'0¢ 9¥1 8801 908 98¢ Syl amuew 1 £
€€Tl v'16 9°t¢ TSl 9%l 96 8'C¢ TSt pdapSoyound + smuew Annod Ty
980 43 0'1¢ 8¥1 9111 T8 6T 8¥1 smuewr Anogd ']
TYe: 916 0S¢ TSI 86Tl TS6 €€ €¢I vdapSpyound + Jed] N Ol
€or- ges vIg 8Pl 8CII ¢8| Y6T 06T JespwoaN oL
90T 16 0'7€ 0°ST 9121 16 8 1¢ 0°GI vdap3pyoupd + 1sodwodtuuray - 8],
$T0° e Tog 91 901 T8L T8¢ Syl sodwootiiap - L]
8TT! 7’16 Tye TSI S ezl S'eo6 7T TSl pdan3pyound + dINUEIN pIe WIe] 9]
90! 8T8 8°0¢ 91 TOI1 v18 8°8C 91 SIMUBIN pIEX Wie S,
vLE 8001 8¢ 6°S1 9°GET | 9°€0T | L'SE a9l pAap3pyoupd + ISZ1[IS] JO 9SOP PIPUSWIWOIRY ],
SHe: 86 vLE §'SI TYel | 80l | TSE €Sl IOZI[1}19] JO SSOP PAPUSWWOITY £,
§TL 0°€S 681 68 L'8L 8¢S 91 L8 pdapSpyound + smuew ON  T]
v'TS 6 1% Tyl 68 - S¥9 9°6€ $TI L8 amuewr oN I

sutpeoy | SVA | SV sva durpwdy | SVA | SVd Svda
W S 0€ ST W S 0€ ST SHUIUNBIL],
v00T €007

Keads pdapSpy>:og pue saondead [BLINUBW PILIEA AQ PIIUIN[IUI SB I3s0[Juns Jo (W) 1YY 1uejd ‘1TH SqEL




At all the crop growth stages of observation, except at 15 DAS, the

tallcst plants ol sunflower were produced with recommended dose of

fertilizer + panchagavya spray (T4), which were however, comparable with
recommended dose of fertilizer (T3) and significantly taller than with neem
leaf manure or poultry manure or farm yard manure or pig manure or
vermicompost in combination with panchagavya spray (Tjo, Ty, Te, Tia
and Tg), which were comparable among them, but significantly higher than
with neem leaf manure, poultry manure, farm yard manure, pig manure and
vermicompost (Ty, Ty, Ts, Ti3 and T), which in turn maintained parity
among them. The latter five treatments maintained statistical superiority
over no manure + panchagavya spray (T,) and no manure (T) and the

plants of the shortest stature were recorded with no manure (Tl).

At 15 DAS, plant height of sunflower was comparable with all the
manurial practices tried, which was significantly higher than with no

manuring either with or without panchagavya spray.
4.2.2 Leaf Area Index

Leaf area ihdex (LAI) of sunflower at 15, 30, 45, 60, 75 DAS and at
harvest was significantly influenced by varied manurial practices and use

of panchagavya, with unaltered trend during both the years of study (Table

422 and 4.23).

|
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At all the crop growth stages of observation, except at 15 DAS, the
jargest LAT of sunflower was recorded with recommended dosc of fertilize
+ panchagavya spray (T,), which was however, comparable with
recommended dose of fertilizer (T;) and significantly larger than with
neem leaf manure or poultry manure or farm yard manure or pig manure or
vermicompost in combination with panchagavya spray (T, Ti2, Te, T4
and Tg), which were comparable among them, but significantly higher than
with neem leaf manure, poultry manure, farm yard manure, pig manure and
vermicompost (Tg, Tyy, Ts Ty3 andT;), which in turn maintained parity
among them. The latter five treatments maintained statistical superiority
over no manure + panchagavya spray (T,) and no manure (T)) and the

lowest LAI was recorded with no manure (T)).

At 15 DAS, the LAI of sunflower was comparable with all the
manurial practices tried, which was significantly higher than with no

manuring with or without panchagavya spray.

4.2.3 Dry Matter Production

Dry matter production of sunflower measured at 15, 30, 45, 60, 75
DAS and at harvest was significantly influenced by varied manurial
practices and use of panchagavya, with unaltered trend during both the

years of study (Table 4. 24 and 4.25).
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At all the crop growth stages of observation, except at 15 DAS, the
highest dry matter production of sunflower was recorded with
recommended dose of fertilizer + panchagavya spray (T;), which was
however, comparable with recommended dose of fertilizer (T3) and
significantly larger than with neem leaf manure or poultry manure or farm
yard manure or pig manure or vermicompost in combination with
panchagavya spray (Ty,. Ty, Ty T, and Tg). which were comparable
among them, but significantly higher than with neem leaf manure, poultry
manure, farm yard manure, pig manure and vermicompost (Ty, Ty Ts, T)3
andT5), which in turn maintained parity among them. The latter five
treatments maintained statistical superiority over no manure +

panchagavya spray (T,) and no manure (T)) and the lowest dry matter

production was recorded with no manure (T)).

At 15 DAS, dry mater production of sunflower was comparable with

all the manurial practices tried, which was significantly higher than with no

manuring with or without panchagavya spray.

4.2.4 Days to 50% Flowering

Days to 50% flowering of sunflower was significantly influenced by

varied manurial practices and use of panchagavya, with unaltered trend

during both the years of study (Table 4.26).



The earliest flowering of sunflower was noticed with no manure
eithier with or without panchugavyu (1, and 1), which was signiticantly
carlier than with all other manurial practices tried. Most delayed flowering
(tasseling and silking) was observed with recommended dose of fertilizer
with or without panchagavya spray, which took significantly more number
of days than with all other organic sources of manuring with or without

panchagavya spray, which were comparable among them.
4.2.5 Head Diameter

The diameter of sunflower head was significantly influenced by
varied manurial practices and use of panchagavya, with unaltered trend

during both the years of study (Table 4.26).

The largest diameter of sunflower head was noticed with
recommended dose of fertilizer + panchagavya spray (T,;), which was
however, comparable with recommended dose of fertilizer (T;) and
significantly larger than with neem leaf manure or poultry manure or farm

yard manure or pig manure or vermicompost in combination with

panchagavya spray (Tyo, Tia, Ts T4 and Tg), which were cdmparable )

among them, but significantly higher than with neem leaf manure, poultry
manure, farm yard manure, pig manure and vermicompost (T, Ty, Ts Tis
andT;), which in turn maintained parity among them. The latter five
treatments maintained ~statistical superiority over no manure +
panchagavya spray (T,) and no manure (T,) and the heads of smallest

diameter were observed with no manure (T)).



4.2.6 Total Number of Seeds Head™!

Number of total seeds head’ of sunflower was significantly
influenced by varied manurial practices and use of panchagavya, with

unaltered trend during both the years of study (Table 4. 26).

The highest number of total seeds head™ of sunflower was noticed
with recommended dose of fertilizer + panchagavya spray (T} which was
however, comparable with recommended dose of fertilizer (T;) and
significantly higher than with neem leaf manure or poultry manure or farm
yard manure or pig manure or vermicompost in combination with
panchagavya spray (Tip, Tia, Ts, Tis4 and Tg), which were comparable
among them, but significantly higher than with neem leaf manure, poultry
manure, farm yard manure, pig manure and vermicompost (To, T} Ts T3
andT;), which in turn maintained parity among them. The latter five
treatments maintained statistical superiority over no manure +
- panchagavya spray (T) and no manure (T,) and the lowest number of total

seeds head™! of sunflower was observed with unmanured control (T,).
4.2.7 Number of Filled Seeds Head™

Number of filled seeds head’ of sunflower was significantly
influenced by varied manurial practices and use of panchagavya, with

unaltered trend during both the years of study (Table 4.26).

Hert,
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The highest number of filled seeds head™ of sunflower was noticed

‘ With recommended dose of fertilizer + panchagavya spray (T,), which was
however, comparable with recommended dose of fertilizer (T3) and
significantly higher than with neem leaf manure or poultry manure or farm
yard manure or pig manure or vermicompost in combination with
panchagavya spray (T, Ty, Tg T4 and Tg), which were comparable
among them, but significantly higher than with neem leaf manure, poultry
inziuie, farm yard manure, pig manure and vermicompost (To, Ty Ts Ts
andTy), which in turn maintained parity among them. The latter five
treatments maintained statistical superiority over no manure +
panchagavya spray (T,) and no manure (T;) and the lowest number of

filled seeds head™ of sunflower was recorded with unmanured control (T}).

4.2.8 Thousand Seed Weight

Thousand seed weight of sunflower was significantly influenced by
varied manurial practices and use of panchagavya, with similar trend

during both the years of study (Table 4.26).

The highest thousand seed weight of sunflower was recorded with
recommended dose of fertilizer along with spray of panchagavya (T;),
which was however, comparable with recommended dose of fertilizer (T3)
and significantly higher than with neem leaf manure or poultry manure or
farm yard manure or pig manure or vermicompost in combination with

panchagavya spray (Tyo, Ty, Tg Ti4 and Tg), which were comparable



among them, but significantly higher than with neem leaf manure, poultry
mauuie, larm yard manure, pig manure and vermicompost (To, Ty, Ts, T)3
andT;), which in turn maintained parity among them. The latter five
.treatments maintained statistical superiority over no manure -+

panchagavya spray (T) and no manure (T;) and the heads of smallest

diameter were observed with no manure (T)).
429 Seed Yield

Seed yield of sunflower was significantly influenced by varied
manurial practices and use of panchagavya, with similar trend during both

the years of study (Table 4.27).

The highest seed yield of sunflower was producéd with
recommended dose of fertilizer + panchagavya spray (T,4), which was
however, comparable with recommended dose of N through fertilizer (T5)
and significantly higher than with neem leaf manure or poultry manure or
farm yard manure or pig manure or vermicompost in combination with

panchagavya spray (Tyo, Ty, Ts, Ti4 and Tg), which were comparable

among them, but significantly higher than with neem leaf manure, poultry 7

manure, farm yard manure, pig manure and vermicompost (Ty, Ty Ts T3
andT;), which in turn maintained parity among them. The latter five
treatments maintained ~statistical superiority over no manure -
panchagavya spray (T,) and no manure (T,) and the lowest seed yield of

sunflower was obtained with no manure (T)).

At
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4.2.10 Stalk Yield

Stalk yield of sunflower was significantly influenced by varied
‘manurial practices and use of panchagavya, with unaltered trend during

both the years of study (Table 4.27).

The highest stalk yield of sunflower was produced with
recommended dose of fertilizer + panchagavva sprayv (T,) which was
however, comparable with recommended dose of N through fertilizer (T3)
and significantly higher than with neem leaf manure or poultry manure or
farm yard manure or pig manure or vermicompost in combination with
panchagavya spray (Tyo, T2, T, Tis and Tg), which were comparable
among them, but significantly higher than with neem leaf manure, poultry
manure, farm yard manure, pig manure and vermicompost (To, Ty Ts T3
andT;), which in turn maintained parity among them. The latter five
treatments maintained ~statistical superiority over no manure +
panchagavya spray (T,) and no manure (T,) and the lowest stalk yield was

recorded with unmanured plot (T}).
- 4.2.11 Harvest Index

Harvest Index of sunflower was significantly influenced by varied
manurial practices and use of panchagavya, with similar trend during both

the years of study (Table 4.27).

W



The highest harvest Index of sunflower was recorded with
recomimended dose ol ferulizer + panchagavya spray (1,), which was
however, comparable with recommended dose of N through fertilizer (T5)
and significantly higher than that with neem leaf manure or poultry manure
or farm yard manure or pig manure or vermicompost in combination with
panchagavya spray (Tyg, Ty, Te Ti4 and Tg), which were comparable, but
significantly higher than with neem leaf manure, poultry manure, farm yard
manure, pig manure and vermicompost (T, T};, Ts T;3 andT;), which in
turn maintained parity among them. The latter five treatments were
significantly superior to no manure either with or without panchagavya
spray (T, and T,), with the lowesto harvest index of sunflower being

recorded with no manure (T)).
4.2.12 Oil Content

Oil content in the sunflower seed was significantly influenced by
varied manurial practices and use of panchagavya, with unaltered trend

during both the years of study (Table 4. 27).

The highest oil content in the seed of sunflower was recorded neem
leaf manure in combination with panchagavya spray (T),), which was
comparable with all other organic sources tried in combination with
panchagavya (T, Ts, T14 and Tg), which were comparable among them,

but significantly higher than with all the organic sources without



panchagavya (T, Ty, Ts T3 and Ty), which in turn maintained parity
amoilg them. The latter five ueatinenis mainiained statisticai superiority
- over recommended dose of fertilizer either with or without panchagavya
(T4and T3), which were comparable between them and significantly higher
than with no manure + panchagavya spray (T,) and no manure (T,). The
oil content of sunflower seed was found to be the lowest with unmanured

plOt (T])
4.2.13 Nitrogen Uptake

Nitrogen uptake of sunflower estimated at 15, 30, 45, 60, 75 DAS
and at harvest was significantly influenced by varied manurial practices
and use of panchagavya, with similar trend during both the years of study

(Table 4. 28and 4.29).

During both the years of study, at all the crop growth stages of
observation, the highest nitrogen uptake by sunflower was recorded with
recommended dose of fertilizer along with spray of panchagavya (T4),
which was however, comparable with recommended dose of fertilizer (T35
and significantly higher than with neem leaf manure or poultry manure or
farm yard manure or pig manure or vermicompost in combination with
panchagavya spray (Tyg, T2, Ts, Tis and Tg), which were comparable
among them, but significantly higher than with neem leaf manure, poultry

Mmanure, farm yard manure, pig manure and vermicompost (Ty, Ty; Ts T3
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andT7), which in turn maintained parity. The latter five treatments were
significanily superior to no manure with or without panchagavya spray (1,

and Tl) and the lowest nitrogen uptake was recorded with unmanured plot

(To).
4.2.14 Phosphorus Uptake

Phosphorus uptake of sunflower estimated at 15. 30, 45. 60. 75 DAS
and at harvest was significantly influenced by varied manurial practices

and use of panchagavya, with unaltered trend during both the years of

study (Table 4.30 and 4.31).

The highest phosphorus uptake of sunflower was recorded with
poultry manure either with or without the spray of panchagavya (T, and
Ti1). The next highest phosphorus uptake was associated with pig manure
with or without panchagavya, (T4 and T 3), which was significantly higher

than with neem leaf manure or vermicompost with or without

panchagavya, (T, Ty, Tg and T;), which in turn was statistically superior

to farm yard manure or recommended dose of fertilizer with or without
panchagavya (Tg, Ts, T4 and T3). The lowest uptake of phosphorus by
sunflower crop was recorded with unmanured plots with or without use of

panchagavya.
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4.2.15 Potassium Uptake

Potassium uptake of sunflower estimated at 15, 30, 45, 60, 75 DAS
and at harvest was significantly influenced by varied manurial practices
and use of panchagavya, with similar trend during both the years of study

(Table 4.32 and 4.33).

Ihe highest potassium uptake ot suntlower was recorded with
vermicompost either with or without the spray of panchagavya (1g and T).
The next highest potassium uptake was associated with pig manure with or
without panchagavya, (T4 and T,3), which was significantly higher than
with the residual effect of farm yard manure or neem leaf manure or
poultry manure with or without panchagavya, (T, T1o, T12, Ts, Ty and T 1),
which were comparable among them, but statistically superior to
recommended dose of fertilizer with or without panchagavya (T4 and Tj).
The lowest uptake of potassium by sunflower crop was recorded with

unmanured plots with or without use of panchagavya.

4.2.16 Gross Returns

Gross returns from raising of sunflower crop were significantly
influenced by varied manurial practices and use of panchagavya, with

similar trend during both the years of study (Table 4.34).
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The highest gross returns were realised with recommended dose of
fertilizer along with spray of panchagavya (T,), which were however,
comparable with recommended dose of fertilizer (T3) and significantly
~ higher than with all the organic sources tried along with panchagavya (T,
Ty, Tg, T14 and Tg), which were comparable among them, but significantly
higher than with all the organic sources without the use of panchagavya
(To, Tyy, Ts, T)3 and T,), which were comparable among them and
significantly higher than with no manuring with or without panchagavyu
spray (T, and T)). The lowest amount of gross returns were obtained with

unmanured plot (T)).

4.2.17 Net Returns

Net returns from raising of sunflower crop were significantly
influenced by varied manurial practices and use of panchagavya, with

similar trend during both the years of study (Table 4.34).

The highest net returns were realised with recommended dose of

fertilizer along with spray of panchagavya (T4), which were however,

comparable with recommended dose of fertilizer (T3) and poultry manure
in combination with panchagavya spray (T),), which were significantly
higher than with neem leaf manure or farm yard manure along with
panchagavya spray (T, and T¢), which maintained significant disparity

with each other and superior to Poultry manure, vermicompost or pig
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manure along with panchagavya and neem leaf manuring (T, Tg, T4 and
To) which were comparable among them, but significantly higher than with
farm yard manure (Ts) and it was in turn superior to vermicompost (T5)
and Pig manure (T,3), which were comparable between them and
significantly higher than with no manuring with or without panchagavya
spray (T, and T,). The lowest amount of net returns were obtained with

unmanured plot (1))
4.2.18 Benefit - cost Ratio

Benefit -cost ratio of raising of sunflower crop was significantly
influenced by varied manurial practices and use of panchagavya, with

similar trend during both the years of study (Table 4.34).

The highest benefit -cost ratio was recorded with poultry manure
along with panchagavya spray (T),), which was significantly superior to all
other manurial practices tried either with or without the use of
panchagavya. The next best treatment was Poultry manure alone (Ti)),
which was significantly higher than with recommended dose of N through
fertilizer with or without panchagavya spray (T; and T,)) and neem leaf
manure along with panchagavya spray (Typ) which were comparable
among them, but significantly higher than with neem leaf manure or farm
yard manure in combination with panchagavay (Ty and Tg) , which in turn

were comparable and significantly higher than with farm yard manure (Ts),



vermicompost or pig manure either with or without panchagavya spray (Ts,
Tis Tyand T3 ), which were on par  and significantly supcrior 1o no
* manuring with or without panchagavya spray (T, and T)). The lowest

benefit -cost ratio was recorded with unmanured plot (T ).

4.2.19 Post harvest Soil Fertility Status
4.2.19.1 Soil organic carbon

Post harvest soil organic carbon status afier suntlower crop was
significantly influenced by varied manurial practices and use of

panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4.35 and 4.36).

The highest status of soil organic carbon post harvest of sunflower
was recorded with neem leaf manure (To), which was however comparable
with neem leaf manure in combination with panchagavya (To),
vermicompost or farm yard manure with or without the use of
panchagavya (T, Ty, Ts and Tg) and significantly superior to pig manure
or poultry manure either with or without panchagavya spray (T13, T, Tiy
and T},), which were comparable among them. The lowest status of post
harvest soil organic carbon was recorded with unmanured plot with the use
of panchagavya (T,), which was however, comparable with unmanured
plot (T,) and supply of recommended dose of nitrogen through fertilizer

either with or without panchagavya (T, and T3).



4.2.19.2 Soil available nitrogen

Post harvest soil available nitrogen status after sunflower crop was
significantly influenced by varied manurial practices and use of
panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4.35 and 4.36).

The highest status of soil available nitrogen post harvest of
sunflower was recorded with neem leaf manure (Tg), which was however,
comparable with neem leaf manure in combination with panchagavya (Tg)
and significantly higher than with poultry manure either with or without
panchagavya spray (T, and T);), which was comparable between them
and superior to vermicompost with or without the use of panchagavya (T,
and Tg), which in turn was significantly higher than with pig manure or
farm yard manure either with or without panchagavya spray (T3, Ty Ts
and Tg), which were comparable among them. Supply of recommended
dose of nitrogen through fertilizer with or without panchagavya spray
recorded significantly lesser status of soil available nitrogen than with any
of the organic sources either with or without panchagavya spray (T4 and
T3). The lowest status of post harvest soil available nitrogen was recorded
with unmanured plot (T,), which was however, comparable with

unmanured plot with the use of panchagavya (T,).
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T and Ts). Application of recommended dose of fertilizer with or without
panchagavya (T4 and Ts) to preceding crops resulted in higher LAI than
that of with the residual effect of non manuring to previous crops with or

without panchagavya, (T, and T), which recorded the lowest LAI
4.3.3 Dry Matter Production

Dry matter production of preenpram at 15 30. 45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of

maize and sunflower, with similar trend during both the years of study

(Table 4.39).

Residual effect of poultry manure either with or without the spray of
panchagavya (T, and Ty,) applied to previous crops of maize and
sunflower was comparable, in respect of dry matter production of
‘greengram, which was the highest. The next highest dry matter production

was recorded with pig manure with or without panchagavya, (T4 and T3),

which was significantly higher than with the residual effect of neem leaf -

manure with or without panchagavya, (T and To), which in turn was
statistically superior to the residual effect of vermicompost or farm yard
manure with or without panchagavya (Tg, T7, Te and Ts). Application of
recommended dose of fertilizer with or without panchagavya (T, and T5) to

preceding crops resulted in higher dry matter production than with the

——

v,



-4.2.19.3 Soil available phosphorus

Post harvest soil available phosphorus status after sunflower crop
was significantly influenced by varied manurial practices and use of
panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4. 35 and 4.36).

The highest status of soil available phosphorus post harvest of
sunflower was recorded with poultry manure (Ty,), which was comparable
with poultry manure along with panchagavya (T;) and significantly higher
than with fertilizer or pig manure or neem leaf manure with or without
panchagavya (15, T4 Ti3, Ti4, Ty and T)g), which were comparable among
them and superior to vermicompost with or without panchagavya, (T and
Tg), which in turn were statistically superior to farm yard manure with or
without panchagavya (Ts and Te). The lowest status of soil available
phosphorus was recorded with unmanured plot with panchagavya (T,),

which was however, comparable with unmanured plot (T)).
4.2.19.4 Soil available potassium

Post harvest soil available potassium status after sunflower crop was
significantly influenced by varied manurial practices and use of
panchagavya, with similar trend during both the years of study, but

differed in magnitude (Table 4.35 and 4.36).



The highest soil available potassium status post harvest of sunflower
was recorded with vermicompost (T5), which was however, comparable
with vermicompost along panchagavya, pig manure with or without
panchagavya (Tg, T4 and Ty3) and significantly higher than with neem leaf
manure or farm yard manure or poultry manure or fertilizer either with or
without panchagavya, (Ty Ty Ts Te Ty Typ, T3 and T4), which were
comparable among them. The lowest soil available potassium status was
recorded with unmanured plot with panchagavya (T,), which was however,

comparable with unmanured plot (T}).

43 GREENGRAM (Summer, 2004 and 2005)
4.3.1 Plant Height

Plant height of greengram measured at 15, 30, 45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of

maize and sunflower, with similar trend during both the years of study

(Table 4.37).

Residual effect of poultry manure either with or without the spray of
panchagavya (T, and Ty;) applied to previous crops of maize and
sunflower was comparable, in respect of plant height of greengram, which
was the highest. The next highest plant height was recorded with pig
Mmanure with or without panchagavya, (TM. and Tp3), which was

significantly higher than with the residual effect of neem leaf manure with
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or without panchagavya, (T, and Ty), which in turn was statistically
superior to the residual effect of vermicompost or farm yard manure with
or without panchagavya (Tg, T;, T¢ and Ts). Application of recommended
dose of fertilizer with or without panchagavya (T4 and T;) to preceding
crops resulted in taller plants than with the residual effect of non manuring
to previous crops with or without panchagavya, (T, and T)), which

produced the plants of the shortest stature
4.3.2 Leaf Area Index

Leaf area index (LAI) of greengram at 15, 30,45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of

maize and sunflower, with unaltered trend during both the years of study

(Table 4.38).

Residual effect of poultry manure either with or without the spray of
panchagavya (T, and Ty;) applied to previous crops of maize and
sunflower was comparable, in respect of LAI of greengram, which was thé
highest. The next best LAI was recorded with pig manure with or without
panchagavya, (T4 and T,3), which was significantly higher than with the
residual effect of neem leaf manure with or without panchagavya, (T, and
Tg), which in turn was statistically superior to the residual effect of

vermicompost or farm yard manure with or without panchagavya (Ts, T,
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residual effect of non manuring to previous crops with or without

J panchagavya, (T, and T,), which produced the lowest dry matter.

4.3.4 Number of Pods Plant”

Number of pods plant” of greengram was significantly influenced
by the residual effect of varied manurial practices and use of panchagavya
v.oboih the preceding crops ol maize and sunflower, with similar trend

during both the years of study (Table 4.40).

Residual effect of poultry manure either with or without the spray of
panchagavya (Ty; and Ty)) applied to previous crops of maizev and
sunflower was comparable, in respect of number of pods plant'1 of
greengram, which was the highest. The next highest number of pods plant™
was recorded with pig manure with or without panchagavya, (T4 and T 3),
which was significantly higher than with the residual effect of neem leaf
manure with or without panchagavya, (Tyy and Tg), which in turn was
statistically superior to the residual effect of vermicompost or farm uyard
manure with or without panchagavya (Tg, T;, T and Ts). Application of
recommended dose of fertilizer with or without panchagavya (T, and Ts) to
preceding crops resulted in higher number of pods plant” than with the
residual effect of non manuring to previous crops with or without

panchagavya, (T, and T,), which produced the lowest number of pods

plant™.



4.3.5 Number of Seeds Pod’!

Number of seeds pod™of greengram was significantly influenced by
 the residual effect of varied manurial practices and use of panchagavya to
both the preceding crops of maize and sunflower, with similar trend during

both the years of study (Table 4.40).

Residual effect of poultry manure cither with or withoui the spray of
panchagavya (T, and Ty;) applied to previous crops of maize and
sunflower was comparable, in respect of number of seeds pod’of
greengram, which was the highest. The next highest number of seeds pod'1
was recorded with pig manure with or without panchagavya, (T 4 and T)3),
ch was significantly higher than with the residual effect of neem leaf
manure with or without panchagavya, (T,o and Ty), which in turn was
statistically superior to the residual effect of vermicompost or farm yard
manure with or without panchagavya (Tg, T4, T and Ts). Application of

recommended dose of fertilizer with or without panchagavya (T, and T;) to

preceding crops resulted in higher number of seeds pod™ than with the-

residual effect of non manuring to previous crops with or without

panchagavya, (T, and T);), which produced the lowest number of seeds

pod™.
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4.3.6 Thousand Seed Weight

Thousand seed weight of greengram was significantly influenced by
the residual effect of varied manurial practices and use of panchagavya to
both the preceding crops of maize and sunflower, with similar trend during

both the years of study (Table 4.40).

Residual effect of poultry manure either with or without the spray of
panchagavya (Ty, and Ty;) applied to previous crops of maize and
sunflower was comparable, in respect of thousand seed weight of
greengram, which was the highest. The next highest thousand seed weight
was recorded with pig manure with or without panchagavya, (T|4 and Ty3),
which was significantly higher than with the residual effect of neem leaf
manure with or without panchagavya, (T}, and Ty), which in turn was
statistically superior to the residual effect of vermicompost or farm yard
manure with or without panchagavya (Ts, T4, T and Ts). Application of
recommended dose of fertilizer with or without panchagavya (T, and Ts) to
preceding crops resulted in higher thousand seed weight than with the
residual effect of non manuring to previous crops with or without

panchagavya, (T, and T;), which produced the lowest thousand seed

weight.



" 437 Seed Yield

Seed yield of greengram was significantly influenced by the residual
effect of varied manurial practices and use of panchagavya to both the
preceding crops of maize and sunflower, with similar trend during both the

years of study (Table 4.41).

Kesidual effect ot poultry manure either with or without the spray of
panchagavya (T;; and T,;) applied to previous crops of maize and
sunflower was comparable, in respect of seed yield of greengram, which
was the highest. The next best seed yield was recorded with pig manure
with or without panchagavya, (T4 and T,3), which was significantly higher
than with the residual effect of neem leaf manure with or without
panchagavya, (T o and Tg), which in turn was statistically superior to the
residual effect of vermicompost or farm yard manure with or without
panchagavya (Tg, Ty, Tg and Ts). Application of recommended dose of
fertilizer with or without panchagavya (T, and Tj) to preceding crops.
resulted in higher seed yield of greengram than with the residual effect of
non manuring to previous crops with or without panchagavya, (T, and T)),

which produced the lowest seed yield.
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4.3.8 Haulm Yield

Haulm yield of greengram was significantly influenced by the
residual effect of varied manurial practices and use of panchagavya to both
the preceding crops of maize and sunflower, with similar trend during both

the years of study (Table 4.41).

residual eftect of poultry manure either with or without the spray ot

panchagavya (T, and Ty,) applied to previous crops of maize and
sunflower was comparable, in respect of haulm yield of greengram, which
was the highest. The next highest haulm yield was recorded with pig
manure with or without panchagavya, (T4 and T;3), which was
significantly higher than with the residual effect of neem leaf manure with
or without panchagavya, (Ty and Tg), which in turn was statistically
superior to the residual effect of vermicompost or farm yard manure with
or without panchagavya (T, T4, Tg and Ts). Application of recommended
dose of fertilizer with or without panchagavya (T4 and T;) to preceding
crops resulted in higher haulm yield than with the residual effect of n;)n
manuring to previous crops with or without panchagavya, (T, and T)),

which produced the lowest haulm yield.



4.3.9 Harvest Index

Harvest index of greengram was significantly influenced by the
residual effect of varied manurial practices and use of panchagavya to both
the preceding crops of maize and sunflower, with similar trend during both

the years of study (Table 4.41).

Kesidual effect of pouliry manure cither with or without the spray of

panchagavya (T}, and T)|) applied to previous crops of maize and
sunflower was comparable, in respect of harvest index of greengram,
which was the highest. The next highest harvest index was recorded with
pig manure with or without panchagavya, (T4 and T3), which was
significantly higher than with the residual effect of neem leaf manure with
or without panchagavya, (T, and Tg), which in turn was statistically
superior to the residual effect of vermicompost or farm yard manure with
or without panchagavya (Tg, T7, Tg and Ts). Application of recommended
dose of fertilizer with or without panchagavya (T4 and Ts) to preceding
crops resulted in higher harvest index of greengram than with the residuai
effect of non manuring to previous crops with or without panchagavya, (T,

and T)), which resulted in the lowest harvest index.



4.3.10 Protein Content of Seed

Protein content of greengram seed was significantly influenced by
the residual effect of varied manurial practices and use of panchagavya to
both the preceding crops of maize and sunflower, with similar trend during

both the years of study (Table 4.41).

Residual effect of various organic manures either with or without
the spray of panchagavya applied to previous crops of maize and
sunflower was comparable, in respect of protein content Qf the seed, which
was significantly higher than with the residual effect of application of
recommended dose of fertilizer with or without panchagavya, which was
statistically superior to the protein content of seed recorded with residual
effect of non manuring to previous crops with or without panchagavya,

which resulted in the lowest protein content of the seed of greengram.
4.3.11 Nitrogen Uptake

Nitrogen uptake of greengram estimated at 15, 30, 45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of
maize and sunflower, with similar trend during both the years of study

(Table 4.42).
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Residual effect of various organic manures either with or without
the spray of panchagavya applied to previous crops of maize and
sunflower was comparable, in respect of the nitrogen uptake, which was
significantly higher than with the residual effect of application of
recommended dose of fertilizer with or without panchagavya, which was
statistically superior to the nitrogen uptake recorded with residual effect of
non manuring to previous crops with or without panchagavya. which

resulted in the lowest nitrogen uptake.

4.3.12 Phosphorus Uptake

Phosphorus uptake of greengram estimated at 15, 30, 45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of
maize and sunflower, with similar trend during both the years of study

(Table 4.43).

Residual effect of poultry manure either with or without the spray of -

panchagavya (T}, and T);) applied to previous crops of maize and
sunflower was comparable, in respect of phosphorus uptake of greengram,
which was the highest. The next highest phosphorus ﬁptake was recorded
with pig manure with or without panchagavya, (Ti4 and Ty3), which was
significantly higher than with the residual effect of neem leaf’ manure with

or without panchagavya, (T} and To), which in turn was statistically
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superior to the residual effect of vermicompost or farm yard manure with
ot without panchagavya (1, 14, T¢ and 15). Application of recommended
dbse of fertilizer with or without panchagavya (T4 and T;) to preceding
crops resulted in higher phosphorus uptake of greengram than with the
residual effect- of non manuring to previous crops with or without

panchagavya, (T, and T)), which recorded the lowest phosphorus uptake.
45040 Potasshum Uptake

Potassium uptake of greengram estimated at 15, 30, 45 DAS and at
harvest was significantly influenced by the residual effect of varied
manurial practices and use of panchagavya to both the preceding crops of
maize and sunflower, with similar trend during both the yearsvof study

(Table 4.44).

Residual effect of vermicompost either with or without the spray of
panchagavya (Tg and T,) applied to previous crops of maize and sunflower
was comparable, in respect of potassium uptake of greengram, which was
the highest. The next higher potassium uptake was recorded with pig
manure with or without panchagavya, (T4, and T3), which was
significantly higher than with the residual effect of farm yard manure or
neem leaf manure or poultry manure with or without panchagavya, (T Ty,
Ti5, Ts Ty, and Ty,), but comparable among them. Application of

recommended dose of fertilizer with or without panchagavya (T, and T;) to
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preceding crops resulted in higher potassium uptake than with the residual
eilect of nou manuring o previous crops with or without panchagavya, (T,

and T,), which resulted in the lowest potassium uptake.

4.3.14 Gross Returns

Gross Returns of raising of greengram crop were significantly
inflnenced by the residual effect of varied manurial nractices and use of
panchagavya to both the preceding crops of maize and sunflower, with

similar trend during both the years of study (Table 4.45).

The highest gross returns were recorded with poultry manure along
with panchagavya spray (T);), which were however, comparable with
poultry manure alone (T,;) and significantly higher than with pig manure
either with or without panchagavya (T4 andT3), which were superior to
neem leaf manure with or without panchagavya (T)o and Ty), which in turn
were significantly higher than with vermicompost or farm yard manure
with or without the use of panchagavya (Tg, T7, T¢ and Ts ). Supply.of
nitrogen through fertilizer either with or without panchagavya (T4 and Ts)
resulted in significantly lower gross returns than with all the organic
sources tried’ either with or without the use of panchagavya, but
significantly higher than with no manuring with or without panchagavya
spray (T, and T,). The lowest amount of gross returns were realised with

unmanured plot (T)).
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.4.3.15 Net returns

Net Returns of raising of greengram crop were significantly
“influenced by the residual effect of varied manurial practices and use of
panchagavya to both the preceding crops of maize and sunflower, with

similar trend during both the years of study (Table 4.45).

The highest net returns were recorded with poultry manure along
with panchagavya spray (1)2), which were however, comparable with
poultry manure alone (T);) and significantly higher than with pig manure
either with or without panchagavya (T4 andT3), which were superior to
neem leaf manure with or without panchagavya (T)y and Ty), which in turn
were significantly higher than with vermicompost or farm yard manure
with or without the use of panchagavya (Tg, T7, T¢ and Ts ). Supply of
nitrogen through fertilizer either with or without panchagavya (1, and T;)
resulted in significantly lower net returns than with all the organic sources
tried either with or without the use of panchagavya, but significantly
higher than with no manuring with or without panchagavya spray (T, and

T}). The lowest amount of net returns were realised with unmanured plot

(Ty).
4.3.16 Benefit — cost ratio

Benefit-cost ratio of raising of greengram crop was significantly

influenced by the residual effect of varied manurial practices and use of



panchagavya to both the preceding crops of maize and sunflower, with

simniiar irend during both the years of study (Table 4.45).

The highest benefit -cost ratio was recorded with poultry manure
along with panchagavya spray (T),), which was however, comparable with
poultry manure alone (T;;) and significantly higher than with pig manure
either with or without panchagavya (T4 andT)3), which was superior to
necin leaf manure with or without panchagavya (1) and 1), which in turn
was significantly higher than with vermicompost or farm yard manure with
or without the 1;se of panchagavya (Tg, T, T¢ and Ts ). Supply of nitrogen
through fertilizer either with or without panchagavya (T, and T;) resulted
in significantly lesser benefit -cost ratio than with all the organic sources
tried either with or without the use of panchagavya, but significantly
higher than with no manuring with or without panchagavya spray (T, and

T:). The lowest benefit -cost ratio was recorded with unmanured plot (T)).

4.3.17 Post harvest Soil Fertility Status
4.3.17.1 Soil organic carbon

Post harvest soil organic carbon status after greengram crop was
significantly influenced by the residual effect of varied manurial practices
.and use of panchagavya to both the preceding crops of maize and
sunflower, with similar trend during both the years of study, but diftered in

magnitude (Table 4.46 and 4.47).



The highest status of soil organic carbon post harvest of greengram
was recorded with neem leaf manure (Ty), which was however comparable
Wifh neem leaf manure in combination with panchagavya (Ty),
| vermicompost or farm yard manure with or without the use of
panchagavya (T4, Tg, Ts and Tg) and significantly superior to pig manure
or poultry manure either with or without panchagavya spray (T3, Ti4 Ty,
and T\,), which were comparable among them The lowest status of post
harvest soil organic carbon was recorded with unmanured plot with the use
of panchagavya (T,), which was however, comparable with unmanured
plot (T}) and supply of recommended dose of nitrogen through fertilizer

either with or without panchagavya (T4 and Ts).
4.3.17.2 Soil available nitrogen

Post harvest soil available nitrogen status of greengram crop was
significantly influenced by the residual effect of varied manurial practices
and use of panchagavya to both the preceding crops of mai;e and
sunflower, with similar trend during both the years of study, but differed in

magnitude (Table 4.46 and 4.47).

The highest status of soil available nitrogen post harvest of
greengram was recorded with neem leaf manure (Ty), which was however,
comparable with neem leaf manure in combination with panchagavya (T1)

and significantly higher than with poultry manure either with or without
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pqnchagavya spray (Ty; and T,;), which was comparable between them
‘and superior to vermicompost or pig manure with or without panchagavya
(T7, Ts T3 and Ty4), which in turn was significantly higher than with farm
| yard manure either with or without panchagavya spray (T and'Tﬁ). Supply

of recommended dose of nitrogen through fertilizer with or without
panchagavya spray recorded significantly lesser status of soil available
sonopen han withe any of the orpanic sources esther with or swithoud
panchagavya spray (T4 and T;). The lowest status of post harvest soil
available nitrogen was recorded with unmanured plot (T;), which was

however, comparable with unmanured plot with the use of panchagavya

(To).
4.3.17.3 Soil available phosphorus

Post harvest soil available phosphorus status of greengram crop was
significantly influenced by the residual effect of varied manurial practices
and use of panchagavya to both the preceding crops of maize. and
sunflower, with similar trend during both the years of study, but differed in

magnitude (Table 4.46 and 4.47).

The highest status of soil available phosphorus post harvest of
sunflower was recorded with poultry manure (T ;), which was comparable
with poultry manure along with panchagavya (T ,) and significantly higher

than with fertilizer or pig manure with or without panchagavya (T3, Ty, T3



_and Ti4), which were comparable among them and superior to neem leaf
manure with or without panchagavya (Ty and Ty), which were
significantly higher than with vermicompost with or without panchagavya,
(T; and Tg), which in turn were statistically superior to farm yard manure
with or without panchagavya (Ts and Tg). The lowest status of soil
available phosphorus was recorded with unmanured plot with panchagavya

(T which was however, comparable with unmanured plot (T3,
4.3.17.4 Soil available potassium

Post harvest soil available potassium status of greengram crop was
significantly influenced by the residual effect of varied manurial practices
and use of panchagavya to both the preceding crops of maize and
sunflower, with similar trend during both the years of study, but differed in

magnitude (Table 4.46 and 4.47).

The highest soil available potassium status post harvest of greengram
was recorded with poultry manure (T;), which was however, combarable '
with poultry manure along with panchagavya, pig manure with or without
panchagavya (Tg, T4 and T)3) and significantly higher than with neem leaf
manure of farm yard manure or poultry manure either with or without
panchagavya, (Tg, Ty, Ts, T Ty and Tyz), which were comparable among
them and significantly higher than with fertilizer either with or without

panchagavya ( Ty and T,). The lowest soil available potassium status was



recorded with unmanured plot with panchagavya (T5), which was however,

cotnpatable with unmanured plot (1)).

44  CROPPING SYSTEM AS A WHOLE

Performance of the maize — sunflower — greengram cropping system
as a whole (as influenced by varied manurial practices and the use of
panchagavya to maize and sunflower crops and the residual effect on the
succeeding greengram crop) was assessed based on productivity (total
biomass production and total economic yield), economics (gross returns,
net returns and benefit-cost ratio) and soil fertility (dynamics of soil
organic carbon, soil available nitrogen, phosphorus and potassium) and the
results are presented on the cropping system basis. In the following
sections (4.4.1 to'4.4.5), it is implied that varied manurial practices with or
without the use of panchagavya were imposed to only maize and

sunflower.

4.4.1 Total Biomass Production of the Cropping System (Table 4.48)
During both years of study, the highest biomass production by ;[hé
cropping system was produced with recommended dose of nitrogen
supplied through fertilizer along with the spray of panchagavya, which was
however comparable with fertilizer alone and significantly higher than with
pig manure or farm yard manure or vermicompost in combination with

application of panchagavya, which were comparable among them, but
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significantly higher than with poultry manure or neem leaf manure along
wilh panchagavya spray or pig manure or farm yard manure or
vérmicompost or poultry manure or neem leaf manure, which were in
parity among them and significantly higher than with panchagavya spray
alone (T;). The lowest biomass production by the cropping system was

recorded with no manuring to any of the three crops.
Fotal Keonomic YVield of the Cropping System ({able 4.48)

During both years of study, the highest economic yield (maize grain
equivalent yield) by the cropping system was produced with recommended
dose of nitrogen supplied through fertilizer along with the spray of
Panchagavya, which was however, comparable with pig ménure in
combination with panchagavya or fertilizer alone. The next best manurial
practices were poultry manure or farm yard manure or vermicompost in
combination with panchagavya, which were in parity among them and

significantly higher than with neem leaf manure with panchagavya or pig

manure or poultry manure, which were comparable among them. The latter -

three manurial practices were significantly superior to application of neem
leaf’ manure or farm yard manure or vermicompost, which were on par and
significantly higher than with panchagavya spray alone (T,). The lowest
economic yield by the cropping system was produced with no manuring to

any of the three crops.

T



4.4.3 Economics of the Cropping Systém (Table 4.49 and 4.50)
4.4.3.1 Gross returns from the cropping system

During both years of study, the highest gross returns from the
cropping system were realised with recommended dose of nitrogen
supplied through fertilizer along with the spray of panchagavya, which
were however. comparable with nig manure in combination with
panchagavya or fertilizer alone. The next best manurial practices were
poultry manure or farm yard manure or vermicompost in combination with
panchagavya, which were in parity among them and significantly higher
than with neem leaf manure with panchagavya or pig manure or poultry
manure, which were comparable among them. The latter three manurial
practices were significantly superior to application of neem leaf manure or
farm yard manure or vermicompost, which were on par and significantly
higher than with panchagavya spray alone (T,). Gross returns from the

cropping system were the lowest with no manuring to any of the three

crops.

4.4.3.2 Net returns from the cropping system

During both years of study, the highest net returns from the
cropping system were realised with recommended dose of nitrogen

- Supplied through fertilizer along with spray of panchagavya , which were
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“however, comparable with recommended dose of fertilizer and poultry
manure in combination with panchagavya spray , which were significantly
higher than with neem leaf manure or farm yard manure along with
| panchagavya spray, which maintained significant disparity with each other
and superior to Poultry manure, vermicompost or pig manure along with
panchagavya and neem leaf manuring, which were comparable among
them, but significantly higher than with farm vard manure and it was in
turn superior to vermicompost and Pig manure, which were comparable
between them and significantly higher than with no manuring with or
without panchagavya spray. The lowest amount of net returns from the

cropping system were obtained with no manuring to any of the three crops.
4.4.3.3 Benefit-cost ratio of the cropping system

During both the years of study, the highest benefit -cost ratio of the
cropping system was recorded with poultry manure along with
panchagavya spray, which was significantly superior to all other m_‘anurial
practices tried either with or without the use of panchagavya. The next best
treatment was Poultry manure alone, which was significantly higher than
with neem leaf manure or farm yard manure or fertilizer with or without
panchagavya spray and vermicompost or pig manure along with
panchagavya, which were comparable among them, but significantly

higher than with pig manure or vermicompost without panchagavya, which



were on par and significantly superior to no manuring with or without
panchagavya spray. The lowest benetit -cost ratio of the cropping system

was recorded with no manuring to any of the three crops.
4.4.4 Dynamics of Soil Fertility in the Cropping System

The pre-experimental and post harvest fertility of the soil (organic
carbon. available nitropen available phosphorus and available potassium)
after each of the three crops (maize, sunflower and greengram) was
estimated during both the years of study, to assess the change in soil
fertility status due to raising of the cropping system with varied manurial
practices with or without the use of ?anchagavya. Since there was
considerable time gap between the termination of first annual cycle and
commencement of second annual cycle of the cropping system, pre-
experimental sampling of soil was done (prior to incorporation of organic
manures to respective plots as per treatments) from all the replicated plots
before commencing the second annual cycle of the cropping system,
analysed for the all the above mentioned four soil fertility parameteré and
presented as pre-experimental values (mean of three replications) treatment
wise. This was done keeping in view of the possible decomposition as well
as mineralization of soil organic matter during the gap period of two annual

cycles of cropping system.



4.4.4.1 Soil organic carbon (Table 4.51 and 4.52)

Soil organic carbon status in the cropping system was found
' gradually built up compared to the pre-experimental level, with all the
three crops raised in annual cycle, with the application of organic manures
either with or without the use of panchagavya. Among the organic sources
tried. neem leaf manure. vermicompost and farmyard manure added morc
organic carbon to the soil than with pig manure and poultry manure. Use of
panchagavya along with any of the organic sources did not exert any
measurable positive influence on the soil organic carbon status compared
to the respective organic sources tried without the spray of panchagavya.
Fertilizer application either with or without panchagavya could just
maintain the status of soil organic carbon, with neither improving nor
declining at the end of the cropping cycle with greengram. Unmanured
plots with or without panchagavya resulted in reduction of the level of soil
organic carbon. The trend of dynamics of soil organic carbon in the
cropping system with varied manurial practices was found similar m both
the annual cropping cycles. However, there was marginal difference in the
pre-experimental status of soil organic carbon between two annual cycles

of the cropping system.
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4.4.4.2 Soil available nitrogen (Table 4.53 and 4.54)

Soil available nitrogen status in the cropping system was found
gradually built up compared to the pre-experimental level, with all the
three crops raised in annual cycle, with the application of organic manures
either with or without the use of panchagavya. Among the organic sources
tried neem leaf manure. poultry manure and vermicoinposi replenished
more available nitrogen to the soil than with pig manure and farmyard
manure. Use of panchagavya along with any of the organic sources did not
exert any measurable positive influence on the soil available nitrogen status
compared to the respective organic sources tried without the spray of
panchagavya. Fertilizer application either with or without panchagavya
could slightly improve the status of soil available nitrogen at the end of the
cropping cycle with greengram, which was however, substantially lesser
than with any of the organic sources. Unmanured plots with or without
panchagavya resulted in depletion of the soil available nitrogen. The trend
of dynamics of soil available nitrogen in the cropping system with Varied
manurial practices was found similar in both the annual cropping cycles.
However, there was considerable difference in the pre-experimental status

of soil available nitrogen between two annual cycles of the cropping

System.
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" 4.4.4.3 Soil available phosphorus (Table 4.55 and 4.56)

Soil available phosphorus status in the cropping system was found
built up at the end of annual cropping cycle compared to the pre-
experimental level, with the application of organic manures as well as
fertilizer either with or without the use of panchagavya. The build up of
anil available phosphorus status with varied manurial practices was in the
descending order of poultry manure, fertilizer, pig manure, neem leaf
manure, vermicompost and farmyard manure. The former three sources
enriched the soil available phosphorus to a greater extent than the latter
three sources. Use of panchagavya along with any of the manurial sources
did not exert any measurable positive influence on the soil available
phosphorus status compared to the respective organic sources tried without
the spray of panchagavya. Unmanured plots with or without panchagavya
resulted in depletion of the soil available phosphorus. The trend of

dynamics of soil available phosphorus in the cropping system with varied

manurial practices was found similar in both the annual cropping cycles.

However, there was considerable difference in the pre-experimental status

of soil available phosphorus between two annual cycles of the cropping

system.
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" 4.4.4.4 Soil available potassium (Table 4.57 and 4.58)

Soil available potassium status in the cropping system was found
built up at the end of annual cropping cycle compared to the pre-
experimental level, with the application of organic manures as well as
fertilizer either with or without the use of panchagavya. The build up of

anil available potassium status with vacied manurial practices was i the
descending order of vermicompost, pig manure, neem leaf manure,
farmyard manure, poultry manure and fertilizer. The former four sources
enriched the soil available potassium status to a greater extent than the
latter two sources. Use of panchagavya along with any of the manurial
sources did not exert any measurable positive influence on the soil
available potassium status compared to the respective organic sources tried
without the spray of panchagavya. Unmanured plots with or without
panchagavya resulted in depletion of the soil available potassium. The
trend of dynamics of soil available potassium in the cropping system with
varied manurial practices was found similar in both the annual cropping
cycles. However, there was considerable difference in the pre-experimental

status of soil available potassium between two annual cycles of the

cropping system.
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4.4.5 Soil Available Nutrient Balance in the Cropping System

The yearly balance sheet of soil available nitrogen, phosphorus and
potassium in the cropping system under different manurial practices tried
was worked out for both the annual cycles of study, duly considering the
quantities of thee major nutrients applied to maize and sunflower crops and
untake of the respective nutrients by all the three crops of e cropping
system. The change in the soil available nutrient status after completion of
each of the annual cycles of the cropping system was compared with initial
status of respective nutrients, to understand the actual dynamics of soil
available major nutrients due raising of different crops under different

manurial practices with and without the use of panchagavya.
4.4.5.1 Soil available nitrogen balance in the cropping system

The balance of available nitrogen in the soil (Table 4.59 and 4.60)
under the influence of diversified manurial practices adopted to first two
crops of the cropping system followed similar trend during both the annual
cycles, differing only in the magnitude of change. The balance of soil
available nitrogen was positive with all the manurial practices tried, except
in unmanured plots either with or without the use of panchagavya, where
the balance was negative. Organic sources resulted in higher positive

balance than with fertilizer, which could maintain only marginal balance on
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positive side. Irrespective of manurial sources, use of panchagavya did not
cXcri any noticeable eftect in upgrading the soil nitrogen balance. The
highest positive balance of soil available nitrogen was associated with
neem leaf manure, which was followed by poultry manure, vermicompost

and pig manure, while the lowest positive balance was recorded with farm

yard manure.
A5 Soil available phosphorus balance in the crapping system

The balance of available phosphorus in the soil (Table 4.61 and
4.62) under the influence of different manurial practices adopted to first
two crops of the cropping system followed similar trend during both the
annual cycles, differing only in the magnitude of change of a large extent.
The balance of soil available phosphorus was positive with all the manurial
practices tried, except in unmanured plots either with or without the use of
panchagavya, where the balance was negative. Irrespective of manurial
sources, use of panchagavya did not exert any noticeable effect» in
upgrading the soil phosphorus balance. The highest positive balance of soil
available phosphorus was associated with poultry manure, which was
followed by fertilizer, pig manure, neem leaf manure and vermicompost,

while the lowest positive balance was recorded with farm yard manure.
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4.4.5.3 Soil available potassium balance in the cropping system

The balance of available potassium in the soil (Table 4.63 and 4.64)
' ﬁnder the influence of different manurial practices adopted to first two
crops of the cropping system followed similar trend during both the annual
cycles, differing only in the magnitude of change. The balance of soil
available potassintm was positive with all the manurial practices tried.
except in unmanured plots either with or without the use of panchagavya,
where the balance was negative. Irrespective of manurial sources, use of
panchagavya did not exert any noticeable effect in upgrading the soil
potassium balance. The highest positive balance of soil available potassium
was associated with vermicompost, which was followed by pig manure,

neem leaf manure, farmyard manure and poultry manure, while the lowest

positive balance was recorded with fertilizer.
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Discussion



CHAPTER VY
DISCUSSION

Field experiments were conducted for two consecutive years
(2003-04 and 2004-05) at the wetland farm of Tirupati campus of Acharya
N.G. Ranga Agricultural University, Andhra Pradesh, with a view to study
the prospects of organic farming practices for sustainable productivity of
maize - sunflower - greengram cropping system. The experimental results

presented in the preceding chapter are discussed here under to elucidate the

findings.
5.1 WEATHER

Weather during the cropping cycle, 2003-2004 and 2004-2005 was
congenial for optimum performance of maize, sunflower as well as
greengram crops. During the crop growth period of maize and sunflower,
weather was congenial for optimum performance of crops under study and
weather parameters did not deviate much from the decennial mea;l of the
location of study and as such, weather did not constrain the optimal
performance of the crops under different treatments. However, there was a
little fluctuation in the yield levels of maize, sunflower and greengram
crops between the two years of investigation, but the fluctuation was not so

large as to demand pooled analysis.



5.2 JUSTIFICATION OF TREATMENTS

The experiment was laid out in randomized block design with three
réplications. The same layout was followed during both the years of study
in order to draw inferences more accurately and also to trace out any
accrued residual effects. There were fourteen treatments of different
manuttal practices applied to maize and suntlower crops. Later greengram
crop was raised as a residual crop without any treatmental imposition, to

trace out the magnitude of carry over effect.

Manurial practices were formulated with different sources viz., farm
yard manure, vermicompost, neem leaf, poultry manure and pig manure

and recommended dose of fertilizer along with or without panchagavya.

Except the treatments of no manure with or without panchagavya
(Trand T)), the quantity of nitrogen supplied to maize and sunflower crops
through different sources was on equal nitrogen basis and the quantity
applied was as per the recommendation made to the region by RARS,
Tirupati. The treatment no manure (T,) was considered as benchmark for
ascertaining the performance of other treatments while, the treatment of no
manure and panchagavya spray alone (T,) was inducted to study the
exclusive contribution from panchagavya. To find out the discount in yield
due to the application of various organic sources, recommended dose of N,

Pand K through fertilizers was imposed as a treatment (T3) and another

Ve



treatment tried was recommended dosc of N, P and K through fertilizers in

combination with panchagavya spray (T,).

A cropping system must be location specific and acceptability of the
cropping system depends on its efficient utilization of available resources,
suitability to climatic conditions and the output of the cropping system
musi cater the needs of the farmers. The cropping system chosen for the
present study has been proved efficient in terms of productivity and

remunerative economic returns in the experimental domain.

53 RESPONSE OF MAIZE TO VARIED MANURIAL
‘ PRACTICES

The tallest plants with largest leaf area and highest dry matter
accrual (Fig. 5.1), with the highest number of grain rows cob™' and number
of grains row" of cob and longest cobs with largest girth and highest
‘weight, highest grain weight, highest yield (grain as well as stover), highest
harvest index of maize and the quality parameters of grain (protein content,
starch content and amino acid content) (Fig. 5.3 to 5.6) were produced with

recommended dose of fertilizer.

It is obvious that with the recommended dose of fertilizer, any crop
would perform at its best, because of adequate and balanced nutrient
supply to the crop at the right time of requirement. Accordingly, the maize

crop under comfortable nutrition could produce the growth parameters of



Fig 5.1: Stage-wise dry matter production (kg ha™) of maize as influenced by
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Flg 5.2: Total dry matter production (kg ha') and grain yield of maize as

muucuced DY variea manurial practices and panchagavya spray
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Flg 5.4: Starch content (%) of maize grain as influenced by varied manurial
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Fig 5.5: Lysine content (%) of maize grain as influenced by varied manurial
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Flg 5.6: Tryptophan content (%) of maize grain as influenced by varied

mannrial nractices and nnunhnnnnnn P
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- the highest stature, which could accrue huge quantity of biomass and
partitioned a large fraction of assimilates to the sink (Fig.5.2), thus
resulting in better yield structure as displayed by all the yield attributes of
the largest stature, which could result in the highest economic yield as well
as the by-product. Quality parameters of maize grain were found to be the
highest with the above mentioned manurial practice. Balanced nutrition
and higher nitrogen uptake would have resulied in higher amino acid,
protein and starch content in the maize grain. Similar findings were

reported earlier by Parthipan and Prem sekhar (2002).

The highest nitrogen uptake of maize (Fig. 5.7) was registered with
recommended dose of fertilizer, while the highest phosphorus uptake (Fig.
5.8) was recorded with poultry manure and the highest potassium uptake
(Fig. 5.9) was recorded with Vermicompost. Under recommended level of
nitrogen supply, N would be taken up by the crop uninterruptedly, since it
was applied in suitable number of splits to match the physiological needs
of the crop, resulting greater absorption compared to the organié source of
N applied totally as basal. Higher uptake of N by sunflower crop with
recommended dose of fertilizer than with organic sources, even on equal
nutrient basis was reported by several earlier researchers. The highest P
uptake by sunflower crop was recorded with poultry manure and the
highest K uptake was associated with vermicompost. This was due to

higher levels of P and K in the corresponding organic manures, which



Flg 5.7: Stage-wise nitrogen uptake (kg ha') of maize as influenced by varied
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Fig 5.8: Stage-wise phosphorus uptake (kg ha™) of maize as inflnancad b
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Fig 5.9: Stage-wise potassium uptake (kg ha™) of maize as influenced bv
varied manurial practices and panchagavya spray
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happened to be due to the application of all manures and fertilizer on equal
N basis (Table 3. 2 and 3.3). The results of the present study are in
accordance with those of Bhiday (1994), Lam et al. (1997) and Dosani

et al. (1999).

The highest gross and net returns from maize crop were realized
with the recommended dose of Tertizer, while the benetfii-cost ratio (I3
ratio) was the highest with the application of poultry manure (Fig. 5.10).
Highest economic yield and stover yield was resulted with recommended
dose of fertizer, obviously resulting in higher economic returns.
Reasonably higher yield resulting in higher gross returns and relatively
cheaper cost of poultry manure has resulted in higher B-C ratio. The
outcome from the present investigation corroborates with the findings of
Sundararaman et al. (2001), with respect to gross and net returns and the

findings of Beaulah (2001), with respect to B-C ratio.

Since the main aim of the study is on the scope organic farmihg,
performance of crops with different organic manures has to be examined.
Thus, keeping the best performance of maize crop with recommended dose
of fertilizer apart, comparison was made among different organics tried.
Among the organic manures tried on maize crop, farm yard manure, pig
Manure and vermicompost, which resulted in equal performance, were

found better than poultry manure and neem leaf manure. The former three
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organic sources could produce growth parameters and yield attributes of
chigher‘stature, resulting in higher yield, nitrogen uptake, quality parameters
of grain and gross returns than with the two latter sources. Among different
organics, the highest net returns were realized with farmyard manure, while

they were the lowest with necm leaf manure.

Major nutrient balance would he different with differend o;,;@;mvlv,
sources applied on equal nitrogen basis, since concentration of nutrients
varied with them. The preference of crops differ with the source of
organics applied, depending upon its nutritional requirement. Further, the
mineralization pattern and release of nutrients into the soil solution differs.
Since, each crop would likely to have its own preference, in the present
study, maize has performed better with farm yard manure or pig manure or

vermicompost than with poultry manure or neem leaf manure.

The present investigation revealed that if organic farming ismdesired,
one can go for the choice of organic sources to maize, depending upon the'
abundant availability locally and cheaper cost among the sources, which
would result in expected performance of a given crop. The outcome of the
Present investigation is in consonance with those of Bhiday (1994),
Gorodonii er al. (1994), Ramamurthy and Shivashankar (1995),

Rameshwar and Singh (1998) and Marinari et al. (2000).



Growth parameters, yield attributes, vield. nutrient uptake. quality
barameters of grain and economic returns were at their lowest with non-
manuring of maize through any source. It is obvious that modern genotypes
of crops would under perform in the absence of adequate nutrient supply,
since they are responsive only to the applied nutrients and the same thing

happened in the present study.

Maize crop has flowered and matured at the earliest with no manure,
while the flowering and maturity was found most delayed™ with
recommended dose of fertilizer, which matured significantly later than the
organic sources. However, all organic sources had abrust similar effect on
maturity. Under adequate nutrition of N and its availability to the crop
. continuously, the vegetative phase will be extended and it is opposite with
non-supply of N. Exactly that was Whatlhappened in the present study.
Numerous rescarch reports revealed the same phenomenon in several

crops, including maize.



54 RESPONSE OF SUNFLOWER TO VARIED MANURIAL
PRACTICES

The tallest plants with largest leaf area and highest dry matter
accrual (Fig.5.11), with the largest head diameter, highest number of total
and filled seeds head” (Fig.5.12) and highest grain weight, highest yield
(seed as well as stalk), highest harvest index of sunflower were produced
with recommended dose of fertilizer. With the recommended dose of
fertilizer, any crop would perform at its best, because of adequate and
balanced nutrient supply to the crop at the right time of féquirement.
Accordingly, the sunflower crop under comfortable nutrition could produce
the growth parameters of the highest stature, which could accrue huge
quantity of biomass and partitioned a sizeable quantity of assimilates to the
sink. Thus resulting in better yield structure as exhibited by all the yield
attributes of the largest stature, which could result in the highest yield
(Fig.5.13). The results of present investigation are in accordanc_e with those

of Devi Dayal et al. (1999).

The highest oil content in the seed of sunflower (Fig. 5.14) was
recorded with neem leaf manure, which was comparable with all other
organic sources tried. For biosynthesis of oil in oilseed crops, sulphur is
required in adequate quantities. Organic manures possess large quantities
of secondary and micronutrients, besides the major nutrients. Thus the

large quantities of sulphur present in organics applied would have



Fig 5.11: Stage-wise dry matter production (kg ha) of sunflower as
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Fig 5.12: Total seeds and Filled seeds head of sunflower as influenced
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Fig 5.13: Total dry matter production and seed vield (kg ha) af ennflawar ac
influenced by varied manurial practices and panchagavya spray
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Fig 5.14: Oil content (%) of sunflower seed as influenced by varied
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manifested in higher oil content in sunflower seed. Similar findings were

“reported by Somasundaram (2003).

The highest nitrogen uptake of sunflower (Fig. 5.15) was registered
with recommended dose of fertilizer, while that of phosphorus uptake (Fig.
5.16) was highest with poultry manure. The potassium uptake (Fig. 5.17)
wie highest with vermicompost. Under recommended level of nitrogen
supply, N would be taken up by the crop uninterruptedly, since it was
applied in suitable number of splits to match the physiological needs of the
crop, resulting greater absorption compared to the organic source of N
applied totally as basal. Higher uptake of N by sunflower crop with
recommended dose of fertilizer than with organic sources, even on equal
nutrient basis was reported by several earlier researchers. The highest P

“uptake by sunflower crop was recorded with poultry manure and the

highest K uptake was associated with vermicompost. This was due to

higher levels of P and K in the corresponding organic manures, which’

happened to be due to the application of all manures and fertilizer on equal
N basis (Table 3.2 and 3.3). These resuits are in agreement with those of
Raju ef al. (1991), Bhiday (1994), Ramamurthy and Shivashankar (1997),

Sharanappa and Shivaraj (1997) and Lam et al. (1997).

The highest gross and net returns from maize crop were realized

with the recommended dose of fertizer, while the B-C ratio was the highest
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with the application of poultry manure (Fig. 5.18). The highest seed yicld
of sunflower obtained with recommended dose of fertilizer, obviously
_resulted in higher economic returns. Reasonably higher yield resulting in
higher gross returns and relatively cheaper cost of poultry manure has
resulted in higher B-C ratio. The outcome from the present investigation
corroborates with the findings of Natarajan (2002), Parrot and Marsdon

(2002) and Somasundaram (2002).

All the five organic manures tried on sunflower crop have resulted
in equal performance in terms of yield and economic returns. The results
have revealed that sunflower crop could respond to various organic
manures in similar way and hence, one can go for the choice of organic
sources to sunflower, depending upon the abundant availability locally and
cheaper cost. The outcome of the present investigation corroborates with

" the findings of (Murugappan et al, 2001), Franki et al. (2004) and Latha
et al. (2002).

Growth parameters, yield attributes, yield, nutrient uptake, oil
content of the seed and economic returns were at their lowest with non-
manuring of sunflower through any source. It is obvious that modern
genotypes of crops would under perform in the absence of adequate
nutrient supply, since they are responsive only to the applied nutrients and

the same thing happened in the present study.



Flg 5.18: Gross returns, Net returns (Rs ha') and B-C Ratio of sunflower
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Sunflower crop has flowered and matured at the earliest with no
manure, while the flowering and maturity was found most delayed with
recommended dose of fertilizer, which took significantly more number of
days than with all the organic sources of manuring which were comparable
among them. Under adequate nutrition of N and its availability to the crop
continuously, the vegetative phase will be extended and it is opposite with
non-supply of N. Fxactly that was what happened in the present siudy.
Widely published research evidence is available to support the same

phenomenon in several crops, including sunflower.

55 EFFECT OF PANCHAGAVYA ON PRODUCTIVITY AND
QUALITY OF MAIZE AND SUNFLOWER

Panchagavya was applied as foliar spray to maize and sunflower
crops (as per the treatments) at fortnightly intervals starting from 15 DAS
to 15 days before harvest. Panchagavya was known to contain plant
growth stimulants, which can enhance the biological efficiency of crops
and the quality of the produce (Pathak and Ram, 2002). It contains macro
and micronutrients, besides several groups of beneficial microorganisfné
(Table 3.4). The effect of panchagavya on the productivity and quality of
the economic produce of maize and sunflower is deduced here under.
Panchagavya has exerted variable influence on different parameters of the

two crops on which it was applied.
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Growth parameters, yield attributes, yield, nitrogen uptake. erain
quality parameters, harvest index and gross as well as net returns of maize
~.were found to be the highest with recommended dose of fertilizer along
with spray of panchagavya, but all of them were statistically comparable
with recommended dose of fertilizer alone, indicating the fact that foliar
application of pqnchagavya could not exert any pronounced effect in
combinattion with recommended dose of fertilizer, probably because of
adequate and balanced nutrient supply to meet the crop’s requirement,
resulting in exploiting the maximum possible performance of maize crop
under the domain of experimentation. The difference in grain yield of
maize with recommended dose of fertilizer along with spray of
panchagavya and recommended dose of fertilizer alone was mere 1.6 per
cent (mean of two years). Beyond a certain level, each crop under a given
set of environmental conditions will have a biological ceiling to elevate its

performance, in spite of supplementation with any beneficial additives.

This fact in crop production can be substantiated with the analogy of non-

responsiveness of Rhizobium inoculation to leguminous crops raised on
soils of adequate available nitrogen status. Thus the response of maize to
foliar application of panchagavya over and above the recommended dose

of fertilizer was not perceptible.
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he cffect of foliar application of panchagavya along with farmyard
manure or pig manure or vermicompost was found considerable on all the
above mentioned parameters of maize compared to their individual
application of the respective manures alone, while with poultry manure and
neem leaf, the additional beneficial effect was not perceptible, as in the
case of fertilizer. The grain yield difference of maize with farmyard
anure, pig manure, vermicompost, poultry manure and ncem leat in
combination with foliar application of panchagavya over their individual
application alone was to the tune of 13.8, 13.0, 12.9, 1.8 and 1.4 per cent,
respectively (mean of two years). Crude protein content of maize grain was
found improved to a tune of 2.0 to 11.0 per cent with the use of
panchagavya in combination with different manures applied. The above
results indicate that for maize crop, combination of foliar application of
panchagavya would be fruitful only with certain organic manures and
fruitless with others. Similar results were reported by Somasundaram

(2003) from Tamil Nadu.

Growth parameters, yield attributes, yield, nitrogen uptake, oil
content of the seed, harvest index and gross as well as net returns of
sunflower were found to be the highest with recommended dose of
fertilizer along with spray of panchagavya, but all of them were
statistically comparable with recommended dose of fertilizer alone,

indicating the fact that foliar application of panchagavya could not exerted



any pronounced effect in combination with recommended dose of fertilizer.
The difference in seed yield of sunflower with recommended dose of
fertilizer along with spray of panchagavya and recommended dose of
fertilizer alone was mere 1.7 per cent (mean of two years). The

substantiation for this has been detailed in Para. 2 of this same section.

The effect of foliar application of panchagavya along with different
~rpanic manures to sunflower crop was totally conirasting with maize. The
effect of combination of panchagavya and 6rganic manures was striking on
the performance of sunflower. All the five organib manures tried on
sunflower crop in combination with foliar application of panchagavya have
resulted in considerably better performance over their individual
application without the combination of panchagavya. The seed yield
difference of sunflower with farmyard manure, pig manure, vermicompost,
poultry manure and neem leaf in combination with foliar application of
panchagavya over their individual application alone was to the tune of

15.5, 16.5, 15.7, 15.0 and 14.5 per cent, respectively (mean of two years).

These results indicate that for sunflower crop, combination of foliar

application of panchagavya would be fruitful with all the organic manures.

Somasundaram (2003) from Tamil Nadu has reported similar results
as from the present study. The contrasting results between maize and
sunflower with respect to response of the crops to combination of

panchagavya and organic manures indicate that such response differs with



. the crop. The above statement is an oversimplification and indepth studies
on this aspect are to be made, to establish the facts with accurate scientific

support.

Oil content of sunflower seed was found improved considerably
with foliar application of panchagavya in combination with any of the
organic manures tried over their individual application. The increase in oil
content with the use of panchagavya ranged from 5.2 to 8.0 per cent with
different manures. As indicated earlier, panchagavya is known to contain
certain plant growth stimulants, which can improve the biological
efficiency and quality of certain crops (Pathak and Ram, 2002). Thus, the
“oil content of sunflower seed might have been improved due to beneﬁcial
effect on biosynthesis of oil. These results are in accordance with those of

Somasundaram (2003).

It was clearly found from this study that foliar application of
panchagavya alone to maize and sunflower crops could not exert any
beneficial effect either on the productivity or quality and this was just
comparable with non-manuring to the two crops through any source. This
amply indicates that foliar application of panchagavya alone to crops can
not meet the nutritional requirement of the crops and panchagavya can be
used as a supplement or additive, whenever organic sources are applied to
the crops. Further, panchagavya acts as a top dressing to supplement the
nutrient requirement of crop. Hence, it can be tried out ‘higher levels of

Organic sources and high carbon contents of soils also.



5.6 RESIDUAL EFFECT OF VARIED MANURIAT, PRACTICES

AN

TO MAIZE AND SUNFLOWER ON SUCCEEDING
GREENGRAM

It is customary in India, to include short duration pulse crops in high
intensive cropping systems, since they are known to sustain with the
residual fertility of soil resulting from heavily manured preceding crops of
the cropping system, besides enriching the soil with moderate quantities of
nitrogen. In the present study, greengram crop was raised succeeding
sunflower, without imposing any treatments, with the aim to find out the
carry over effect of varied manurial practices adopted to preceding maize

and sunflower crops.

The tallest plants with largest leaf area and highest dry matter
accrual (Fig 5.19), with the highest number of pods plant'and number of
seeds pod'1 as well as thousand seed weight, highest yield (Fig 5.20),
highest harvest index, highest protein content of seed (Fig 5.21), highest
nutrient uptake (Fig 5.22 to 5.24) and economic returns (F{g 5.25) of
greengram were recorded with the residual effect of poultry manure
applied to previous crops of maize and sunflower. Application of
recommended dose of fertilizer to both the preceding crops could not
extend any carry over effect on greengram, as could be noticed from the all
the above mentioned parameters of greengram, which were significantly
lesser than with any of the five organic manures applied to two preceding

crops. Greengram being a legume, it responds to the supply of phosphorus
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Fig 5.19: Stage-wise dry matter productlon (kg ha") of green gram as
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Fig 5.20: Total dry matter production and seed yield (kg ha™) of green gram
as influenced bv the residnal effect of vaviad manmeiol nenasto--

and panchagavya spray to preceding crops of maize and sunﬂower
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Fig 5.21: Protein content (%) of green gram seed as influenced by the
residual effect of varied manurial practices and panchagavya
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and poultry manure, which was applied to the preceding crops contained
high quantity of P, which would have left considerable quantity P in the
soil to be utilized by greengram, which might have triggered the growth
resulting in higher yield, quality and economic returns. All the other four
organic manures have resulted in nearly equal performance of greengram,
but significantly superior to fertilizer, indicating that fertilizers can not
leave behind residual nutrients to be used by the succeeding crop as
compared to organic manures. The results of the present investigation are

in agreement with those of Gaudencio ef al. (1998) and Dash et al. (2000).
5.7 PERFORMANCE OF CROPPING SYSTEM AS A WHOLE

The performance efficiency of any cropping system would be
usually be evaluated by assessing the biological efficiency as indicated by
the total dry matter accrual by different crops included in the cropping
system, productive efficiency as indicated by the saleable yield produced
By different crops included in the cropping system and the economic
efficiency as indicated by the economic returns of different crops included
in the cropping system. In the present study also, the performance of the
cropping system as a whole as influenced by varied manurial practices was
assessed in terms of biological yield, economic yield (maize grain

€quivalent yield) and economic parameters.



Fig 5.26: Total Biomass Production (Kg ha™) of the cropping system as a
whole as influenced by varied manurial practices and nanchamanns
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Fig 5.27: Total Economic Yield" (Kg ha) of the cropping system as a whole
as influenced by varied manurial practices and panchagavva snrav
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The highest biomass production, economic yield (maize grain
cquivalent yield) and highest gross as well as net returns from the cropping
- system as a whole was registered with recommended dose of fertilizer
along with the spray of panchagavya, which were however, comparable
with rccommended dose of fertilizer alone. Since the highest dry matter
production (Fig. 5.26), economic yield (Fig. 5.27), gross and net returns
(F'ig. 5.29) Irom component crops of maize and sunflower were maximum
with recommended dose of fertilizer along with the use of panchagavya, it
is obvious that all the above mentioned parameters of the cropping system
stood at the highest level. Keeping the manurial practice of fertilizer

application aside, comparison was made among different organic manures.

Among different organic manures tried, the highest biomass
production from the cropping system was registered with pig manure or
farm yard manure or vermicompost in combination with application of
panchagavya, while the highest economic yield (maize grain equivalent
vield) and gross returns from the cropping system were realized with pig
manure in combination with panchagavya. The next best manurial
practices in recording higher economic yield and gross returns were poultry
manure or farm yard manure or vermicompost in combination with

panchagavya (Fig. 5.28).
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Fig 5.29: Gross returns, Net returns (Rs ha™) and B-C Ratio of the cropping
system as a whole as influenced by varied manurial practices and
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The highest net returns and benefit-cost ratio from the cropping
" system were realized with poultry manure in combination with
panchagavya. All the above mentioned parameters of the cropping system
are the result of sum total of the respective parameters of the three crops

included in the cropping system, with different organics tried.

It could be deduced from the data of the cropping system that there
was an improvement in total biomass production of the system, which was
higher by 1.3 to 10.0 per cent with the use of panchagavya along with
varied manurial sources to maize and sunflower. The maxirhum
improvement of biomass production in the system was with the
combination of panchagavya with farm yard manure or Vermicompost,

while it was minimum with fertilizer.

Needless to say, the poorest performance of the cropping system in
terms‘ of biomass production, economic yield and economic returns was
associated with non-mauring through any source to any of the three crops
and application of panchagavya alone to maize and sunflower crops could
not improve the performance of the cropping system. This was the result of
~ poor performance of individual crops involved in the cropping system with

non-manuring.



58 DYNAMICS OF SOIL FERTILITY IN THE CROPPINC
' SYSTEM

Dynamics of soil fertility in the cropping system, in terms of soil
organic carbon, available nitrogen, available phosphorus and available
potassium was monitored in all the experimental plots (treatment and
replication wise) after harvest of each of the crops in both the annual

cropping cycles and just before the commencement of each of the two

anaual cropping cycles.

Fertilizer application could just maintain the status of soil organic
carbon and available nitrogen status in the cropping system, with neither
improving nor declining at the end of the annual cropping cycle. While
they were found gradually built up (Fig. 5.30 and 5.31) compared to the
pre-experimental level, with all the three crops raised with the application
of organic manures. Among the organic sources tried, neem leaf manure,
vermicompost and farmyard manure added more organic carbon to the soil
compared to pig manure and poultry manure, while neem leaf manure,
poultry manure and vermicompost replenished more available nitf-ogen to
the soil than with pig manure and farmyard manure. Further, the
minerlization of organic manures and release pattern of nitrogen into the
soil solution differs a large and accordingly, the final balances of soil
organic carbon and available nitrogen would reflect source-wise.
Neverthless, organics did build up the organic content as well as nutrients

there by indicating the sustenance of soil productivity.
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Soil available phosphorus (Fig. 5.32) and available potassium (Fig.
5.33) status in the cropping system was found built up at the end of annual
cropping cycle compared to the pre-experimental level, with the
application of organic manures as well as fertilizer. The build up of soil
available phosphorus status with varied manurial practices was in the
descending order of poultry manure, fertilizer, pig manure, neem leaf
manure, vermicompost and farmyard manure. while the build up of soil
available potassium status with varied manurial practices was in the
descending order of vermicompost, pig manure, neem leaf manure,
farmyard manure, poultry manure and fertilizer. The P and K content of
different organic sources tried differed to a large extent and the final
balances of P and K were in commensurate to their respective contents of

P and K in different organic sources.

All the four soil fertility parameters were found depleted at the end
of two year cropping cycles due to non-manuring to any of the crops in the

cropping system during two annual cropping cycles.

The balance of soil available nitrogen, available phosphorus and
available potassium was positive with all the manurial practices tried,
except in unmanured plots where the balance was negative. Organic
sources resulted in higher positive balance than with fertilizer, which could

maintain only marginal balance on positive side.
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The highest positive balance of soil available nitrogen was
assoctaied with neem leat manure, which was followed by poultry manure,
vermicompost, pig manure and farm yard manure, while the lowest

| positive balance was recorded with fertilizer.

The highest positive balance of soil available phosphorus was
associated with poultry manure, which was followed by fertilizer, pig
mamire neem leaf manure and verimicompost. while ihe lowesi positive

balance was recorded with farm yard manure.

The highest positive balance of soil available potassium was
associated with vermicompost, which was followed by pig manure, neem
leaf manure, farmyard manure and poultry manure, while the lowest

positive balance was recorded with fertilizer.

The final balance of all the three major nutrients at the end of two
annual cropping cycles was considerably higher with organic sources than
with fertilizer. Among the organic manures, the balance left over with
respect to the major nutrients was commensurate with respective nutrient
content of different organic manures and depletion pattern of nutrients due
to differential uptake by different crops. While working out balance sheet
of nutrients, the net gain or loss would be considered as posiﬁve or
negative, which bye and large is only arbitrary and never accurate, because
of several factors, the discussion of which is beyond the scope of the

present study.



59 SCOPE AND PROSPECTS OF ORGANIC FARMING IN
MAIZE - SUNFLOWER -GREFNGRAM CROPPING
SYSTEM
Since the main aim of the present study is to find out the prospects

of raising maize — sunflower — greengram cropping system with organic

manures exclusively, the performance of cropping system in terms of
productivity and economic returns has to be assessed in comparison with
recommended dose of nutrients supplied  thiough  feralizers.  Such
comparison would give a clear picture about the discount of economic

yield and net returns from the cropping system with organic manures

exclusively, compared to recommended fertilizer application.

Total biomass production of the cropping system as a whole was
lesser by 5.5, 6.5, 8.2, 12.6 and 17.8 percent (mean of two years),
respectively with pig manure, farm yard manure, vermicompost, neem leaf

manure and poultry manure compared to recommended dose of fertilizer.

Total economic yield (maize grain equivalent yield) of the cropping

system as a whole was lesser by 0.9, 6.2, 6.5, 7.3 and 11.3 percent (mean
of two years), respectively with pig manure, farm yard manure, poultry
manure, vermicompost and neem leaf manure compared to recommended

dose of fertilizer.

9 He,



Net returns realized from the cropping system as a whole were
lesser by 4.3, 4.8, 8.0 and 11.4 percent (mean of two years), respectively
with pig manure, farm yard manure, neem leaf manure and vermicompost
| and compared to recommended dose of fertilizer, while the net returns with

poultry manure were 7.0 per cent higher than recommended dose of

fertilizer.

Perusal of ihe above resulis amply indicate that performance of the
cropping system with organics exclusively did not result any considerable
discount in saleable yield or net monetary returns, indicating the fact that
maize — sunflower — greengram cropping system could sustain with
organics exclusively. Further, the soil health would be thoroughly taken
care of through addition of organic manures, which is invaluable. In the
Jong run, the productivity and profitability of cropping system with
organicé would be far higher than with continuous use of fertilizers alone,
since the biological wealth and organic matter status of the soil would be

Jlargely improved.

In the southern agro climatic zone of Andhra pradesh, all the
organic manures tried in the present study are available in abundance.
Further, sheep and goat manure is also available in large quantities. The
farmers can choose any of the organic manures available in the nearest

vicinity of their farms, on the relative cost-effective basis.

[
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510 OVERVIEW

» Maize and sunflower crops have shown their best performance in
terms of productivity and economic returns with the application of

recommended dose of fertilizers in combination with panchagavya

spray.

Among different organics tried, farm yard manure or pig manure or
vermicompost in combination with foliar application of
panchagavya was found better in increasing the productivity, quality
and economic returns of maize than the other organic manurial

practices.

» All the five organic manures tried in combination with foliar
application of panchagavya were found better in increasing the
productivity, quality and economic returns of sunflower than with
the use of respective organic manures alone without the use of

panchagavya.

» Foliar application of panchagavya was found more spectacular on
sunflower than on maize in increasing the productivity and
economic returns, while the quality parameters and economic yield
of both the crops were found improved with the use of

panchagavya.



» Foliar application of panchagavya alone without any manurial
sources could not exert any measurable positive influence either on

maize or sunflower.

» Among all the manurial practices tried on maize and sunflower
crops, the cumulative residual effect of poultry manure in
combination with the foliar application of panchagavya was found
the best on the performance of succeeding crop of greengram in

terms of productivity, quality and economic returns.

> Among the organic manurial practices, application of pig manure in
combination with spray of panchagavya resulted in the production
of highest economic yield from the cropping system, which was
closely followed by the application of poultry manure or farm yard
manure or vermicompost in combination with panchagavya to

maize and sunflower.

» Among the organic manurial practices, application of poultry
manure in combination with spray of panchagavya to maize and
sunflower has resulted in the highest net returns from the cropping

system.

» Soil fertility parameters viz., soil organic carbon and available

nitrogen, available phosphorus and available potassium were found



built up to a considerable extent with the use of organic manures to

maize and sunflower.

The study has revealed that crops included in the cropping system
could sustain with any of the organic sources tried with uncountable
difference among them, indicating that any source of organic
manure that is cheaper and abundantly available in the farm itself oy

in the nearest vicinity of the farm can be used for exclusive organic

farming.

Though the performance of the maize — sunflower — greengram
cropping system in terms of productivity and profitability was found
to be higher with recommended dose of fertilizer than various
organic manurial practices, keeping in view of sustainable soil
fertility, use of organics seems to be promising, since the discount in

yield and economic returns was also not so large as the farmer has to

rethink,

The study has also revealed that there is no need to apply any
nutrient source to the pulse crop included in the cropping system
and the crop could sustain with the carry over effect of organics

applied to preceding crops and could produce reasonable yield,

besides enriching the soil fertility.

o~



5.11

FUTURE LINE OF WORK

Recycling of residues of leguminous crops included in the cropping
system has to be tried and the beneficial effects have to be brought

out.

Possibility of including preen manuares i the mtensive cropping
systems in between any of the two crops for in-situ green manuring

has to be researched.

Enrichment of soil physical, nutritional and biological properties
due to exclusive use of organics in the cropping system has to be

investigated.

Beneficial effect of usage of organic manures on soil micronutrient

status has to be studied.

- Farming system approach has to be tried to have sheep/goat penning

and bio-gas slurry as on-farm and cost-effective organic sources to

the crops and cropping systems.

Collaborative research with biochemists has to be carried out to
disclose the quality improvement of economic yield produced with

the foliar application of panchagavya on crops.



» Studies on fertigation of diluted stock solution of panchagavya
through drip irrigation for high value and wide spaced crops have to

be conducted.

» Indigenous Technical Knowledge (ITK) and traditional wisdom
gathered from the rural farming folk has to be combined while
formulating  the wescaich progranumes  on oreanic  farming (o

crops/cropping systems.

> Long term (5 — 6 years) organic farming studies on the same field
with different crop rotations has to be carried out to prove that yield
will not be discounted compared to chemical version of exploitive

farming.

» Studies on various organic sources at different levels of soil carbon

content is needed to unrevel the effects on crop sustainability.



Summary



CHAPTER - VI
SUMMARY

Investigations entitled "'Studies on Organic Farming in Maize -
 Sunflower - Greengram Cropping System" were carried out for two
consecutive years (2003-04 and 2004-05) at wetland farm of Tirupati
campus (.. Agriculiural College) of Acharya N.G Ranga Agricultural
University, Andhra Pradesh. In these investigations, maize was raised
during later kharif and sunflower during late rabi, Greengram was raised as
residual crop in summer. The experiment was laid out in a randomized
block design, replicated thrice. The same lay out was followed during both
the years of study. There were fourteen treatments comprising of six
different sources of nitrogen viz., farm yard manure, vermicompost, neem
leas, poultry manure, pig manure and fertilizer to supply recommended
dose of nitrogen on equal nitrogen basis and one treatment of no manuring
through any source. All the seven treatments were tried with or without the
foliar application of panchagavya, thus making the total treatments to
fourteen. The treatments were imposed to maize and sunflower crops,
while their residual effect was studied on succeeding greengram crop
without imposing any treatments. The test cultivars of maize, sunflower

and greengram were DHM-103, MSFH-17 and L.GG-460, respectively.



The salient findings of the influence of different manurial practices
in combination with or without panchagavya spray on the performance of
maize and sunflower and their residual effect on greengram as well on the

performance of cropping system as a whole are summarised below.

The influence of varied manurial practices either with or without the
use of panchagavya imposed on maize and sunflower and the residual
cffect on green gram exerted variable intluence on the growth parameters,
yield attributes, yield, harvest index, quality parameters, nutrient uptake,
economics and the post harvest soil fertility status of the crops, but with

exactly similar trend with respect to each of the parameters of each of the

three crops, during both the years of study, however, differing only in

magnitude.

However, all the growth parameters and nitrogen uptake of maize

and sunflower at 15 DAS were comparable with all the manurial practices

tried, which were significantly higher than with no manuring either with or

without panchagavya spray.

Maize crop has flowered (tasselling and silking) and matured at the
earliest with no manure either with or without panchagavya, which was
significantly earlier than with all other manurial practices tried, while
flowering (tasseling and silking) and maturity was found most delayed with

recommended dose of fertilizer with or without panchagavya spray, which



took significantly more number of days than with all other organic sources
of manuring with or without panchagavya spray, which were however,

comparable among them.

The tallest plants with largest leaf area and highest dry matter
accrual, with the highest number of grain rows cob™ and number of grains
row™ of cob and longest cobs with largest girth and highest weight highest
grain weight, highest yield (grain as well as stover), highest harvest index
of maize and the quality parameters of grain (protein content, starch
content amino acid content) were produced with recommended dose of
fertilizer along with spray of panchagavya (T,), which were however,
- comparable with recommended dose of fertilizer (T3) and significantly
higher than with farm yard manure or pig manure or vermicompost in
combination with application of panchagavya (T, T14 and Tg), which were
comparable, but significantly higher than with farm yard manure or pig
manure or vermicompost (Ts, Tj3 and T57), which maintained parity among
them, but significantly higher than with poultry manure, and neem 1ez;f
manure either with or without panchagavya spray (Ty,, Ty, Tio and Ty),
which were comparable among them and statistically superior to non
manuring with or without panchagavya spray (T, and T;). All the above
mentioned parameters of maize were at their lowest with unmanured

plot (T)).



Nitrogen uptake by maize crop under the influence of varied
manurial practices and use of panchagavya followed th§: exactly similar
- trend to that of growth and yield, with the highest nitrogen uptake being
‘registered with recommended dose of fertilizer along with spray of

panchagavya.

The highest phosphorus uptake of maize was recorded wiili pouliry
manure either with or without the spray of panchagavya (Ty2 and Ty;). The
next highest phosphorus uptake was associated with pig manure with or
without panchagavya (T, and Ty3), which was significantly higher than
with neem leaf manure or vermicompost with or without panchagavya,
(Tyg, To Tg and T5), which in turn was statistically superior to farm yard

manure or recommended dose of fertilizer with or without panchagavya

(Ts, Ts, Ty and Tj3).

The highest potassium uptake of maize was recorded with
vermicompost either with or without the spray of panchagavya (Tg and T5).
The next highest potassium uptake was associated with pig manure with or
without panchagavya (T4 and T)3), which was significantly higher than
with farm yard manure or neem leaf manure or poultry manure with or
without panchagavya, (T, T\, T12, Ts, Ty and T,;), which were comparable
among them, but statistically superior to recommended dose of fertilizer

with or without panchagavya (T, and T3).



The lowest uptake of nitrogen, phosphorus and potassium by maize

crop at different crop growth stages was recorded in unmanured plot (T}).

Gross returns from maize crop under the influence of varied
manurial practices and use of panchagavya followed the exactly similar
trend to that of grain yield with the highest gross returns being realized

with recommended dose of fertilizer along with spray of panchagavya

The highest net returns were realised with recommended dose of
fertilizer along with spray of panchagavya (1,), which were however,
comparable with recommended dose of fertilizer (T3) and farm yard
manure in combination with application of panchagavya (Ts), which were
significantly higher than with vermicompost or pig manure in combination
with panchagavya, farm yard manure alone and poultry manure along with
panchagavya (Tg T4 Ts T and Ty;), which were comparable among
them, but significantly higher than with vermicompost or pig manure
alone and neem leaf manure with or without panchagavya (T4, Ti3, To and
T1), which were comparable among them and significantly higher than

with no manuring with or without panchagavya spray (1, and T)).

The highest benefit-cost ratio was recorded with poultry manure
along with panchagavya spray (T},), which was however, comparable with
poultry manure alone (T|;) and farm yard manure in combination with
application of panchagavya (T¢) and significantly higher than with all other

manurial practices tried either with or without panchagavya, which were



comparable among them, but significantly higher than with no manuring

with or without panchagavya spray (T, and T}).

Gross returns, net returns and benefit-cost ratio of raising maize

crop were the lowest with non-manuring through any source (T)).

Sunflower crop has flowered and matured at the earliest with no
manure either with or without panchagavya, which was significanily
carlier than with all other manurial practices tried, while flowering and
maturity were found most delayed with recommended dose of fertilizer
with or without panchagavya spray, which took significantly more number

of days than with all other organic sources of manuring with or without

- panchagavya spray, which were however, comparable among them.

The tallest plants with largest leaf area and highest dry matter
accrual, with the largest head diameter, highest number of total and filled
seeds head™ and highest seed weight, highest yield (seed as well as stalk),
highest harvest index of sunflower were produced with recommended dose
of fertilizer along with panchagavya spray (T,), which were however,
comparable with recommended dose of fertilizer (T;) and significantly
higher than with neem leaf manure or poultry manure or farm yard manure
or pig manure or vermicompost in combination with panchagavya spray
(Typ, Tip Ts, Ti4 and Tg), which were comparable among them, but
significantly higher than with neem leaf manure, poultry manure, farm yard

manure, pig manure and vermicompost (Tg, T;; Ts T3 and T;), which in



turn maintained parity among them. The latter five treatments maintained
statistical superiority over no manure + panchagavya spray (T,) and no
manure (T,). All the above mentioned parameters of sunflower were at

“their lowest with unmanured plot (T}).

The highest oil content in the seed of sunflower was recorded neem
leaf manure in combination with panchagavya spray (T)¢), which was
romparable with all oither organic sources tiied in combination with
panchagavya (T2, T Ti4 and Tg), which were comparable among them,
but significantly higher than with all the organic sources without
panchagavya (Ty, Ty Ts, T3 andT;), which in turn maintained parity
among them. The latter five treatments maintained statistical superiority
over recommended dose of fertilizer either with or without panchagavya
(T4 and T;), which were comparable between them and significantly higher
than with no manure + panchagavya spray (T;) and no manure (T;). The
oil content of sunflower seed was found to be the lowest with unmanured

plOt (T])

Nitrogen uptake by sunflower crop under the influence of varied
manurial practices and use of panchagavya followed the exactly similar
trend to that of growth and yield, with the highest nitrogen uptake being
recorded with recommended dose of fertilizer along with spray of

panchagavya.



The highest phosphorus uptake of sunﬂower w'as recorded with
poultry manure either with or without the spray of panchagavya (T, and
T;1). The next highest phosphorus uptake was associated with pig manure
with or without panchagavya, (T4 and T)3), which was significantly higher
than with neem leaf manure or vermicompost with or without
panchagavya, (T9, Ty Tg and T;), which in turn was statistically superior
to farm vard manure or recommended dose of feritlizer wiih or without

panchagavya (T, Ts, T4 and T3).

The highest potassium uptake of sunflower was recorded with
vermicompost either with or without the spray of panchagavya (Tg and T5).
The next highest potassium uptake was associated with pig manure with or
without panchagavya, (T4 and T)3), which was significantly higher than
with the residual effect of farm yard manure or neem leaf manure or
poultry manure with or without panchagavya, (T T, Ti2, Ts Tg and Tyy),
which were comparable among them, but statistically superior to

recommended dose of fertilizer with or without panchagavya (T, and T3).

The lowest uptake of nitrogen, phosphorus and potassium by
sunflower crop at different crop growth stages was registered in unmanured

plot (T)).

Gross returns from sunflower crop under the influence of varied

manurial practices and use of panchagavya followed the exactly similar



trend to that of seed yield with the highest gross retullns being realized with

recommended dose of fertilizer along with spray of panchagavya.

The highest net returns were realised with recommended dose of
fertilizer along with spray of panchagavya (T,), which were however,
comparable with recommended dose of fertilizer (T;) and poultry manure
in combination with panchagavya spray (1), which were significantlv
figher than with neem leal manure or farm yard manure along with
panchagavya spray (T, and Tg), which maintained significant disparity
with each other and superior to poultry manure, vermicompost or pig
manure along with panchagavya and neem leaf manuring (T,;, Ts, T}4 and
To) which were comparable among them, but significantly higher than with
farm yard manure (T5) and it was in turn superior to vermicompost (1)
and pig manure (T;3), which were comparable between them and
significantly higher than with no manuring with or without panchagavya

spray (T, and T}).

The highest benefit-cost ratio was recorded with poultry manure
along with panchagavya spray (T),), which was significantly superior to all
other manurial practices tried either with or without the use of
panchagavya. The next best treatment was poultry manure alone (Ty)),
which was significantly higher than with recommended dose of N through

fertilizer with or without panchagavya spray (T3 and T4)) and neem leaf



manure along with panchagavya spray (T,p) which were comparable
among them, but significantly higher than with neem leaf manure or farm
yard manure in combination with panchagavay (T¢ and Ts), which in turn
were comparable and significantly higher than with farm yard manure (Ts),
vermicompost or pig manure either with or without panchagavya spray (T,
T4, T; and T3 ), which were on par and significantly superior to no

manuring with or without panchacavya spray (T, and T)).
) G i DA i/

Gross returns, net returns and benefit-cost ratio of raising sunflower

crop were the lowest with non-manuring through any source (T)).

The tallest plants with largest leaf area and highest dry matter
accrual, with the highest number of pods plant'land number of seeds pod"
as well as thousand seed weight, highest yield (seed as well as haulm), and
highest harvest index of greengram were produced with the residual effect
of poultry manure either with or without the spray of panchagavya (T, and
Tyy) applied to previous crops of maize and sunflower. The next highest
stature of all the above parameters was recorded with pig manure with or
without panchagavya, (T4 and T)3), which was significantly higher than
with the residual effect of neem leaf manure with or without panchagavya,
(T and Ty), which in turn was statistically superior to the residual effect
of vermicompost or farm yard manure with or without panchagavya (Tg,

T;, Ts and Ts). Application of recommended dose of fertilizer with or



without panchagavya (T, and T3) to preceding crbps resulted in higher
level of all the parameters than with the residual effect of non manuring to
previous crops with or without panchagavya, (T, and T,). All the above
mentioned parameters of greengram were at their lowest with the residual

effect of non-manuring to both the preceding crops.

Residual effect of various organic manures either with or without
the spray ol panchagavya applied to previous crops of maize and
sunflower was comparable, in respect of protein content of greengram seed
and nitrogen uptake by the crop, which were significantly higher than with
the residual effect of application of recommended dose of fertilizer with or

~without panchagavya, which were statistically superior to those recorded
with residual effect of non manuring to previous crops with or without
panchagavya, which resulted in the lowest protein content of the seed and

nitrogen uptake by greengram crop.

Residual effect of poultry manure either with or without the spray of
panchagavya (T, and T;;) applied to previous crops of maize and
sunflower was comparable, in respect of phosphorus uptake of greengram,
which was the highest. The next highest phosphorus uptake was recorded
with pig manure with or without panchagavya, (T4 and T,3), which was
significantly higher than with the residual effect of neem leaf manure with

or without panchagavya, (T)y and Tg), which in turn was statistically



superior to the residual effect of vermicompost or farm yard manure with
or without panchagavya (Tg, T4, T and Ts). Application of recommended
~ dose of fertilizer with or without panchagavya (T, and Tj) to preceding
crops resulted in higher phosphorus uptake of greengram than with the
residual effect of non manuring to previous crops with or without

panchagavya (T, and T)).

Residual effect of vermicompost either with or without the spray of
panchagavya (T and T;) applied to previous crops of maize and sunflower
was comparable, in respect of potassium uptake of greengram, which was
the highest. The next higher potassium uptake was recorded with pig
manure with or without panchagavya, (T4 and T;3), which wasv
significantly };igher than with the residual effect of farm yard manure or
neem leaf manure or poultry manure with or without panchagavya, (T T,
T, Ts, To, and Tj;), but comparable among them. Application of
recommended dose of fertilizer with or without panchagavya (T, and T3) to
preceding crops resulted in higher potassium uptake than with the residual "
effect of non manuring to previous crops with or without panchagavya, (T,

and T)).

The lowest uptake of phosphorus and potassium by greengram crop
at different crop growth stages was registered with the residual effect of

non-manuring to both the preceding crops.



The highest gross and net returns as well as beneﬂt-cost ratio from
greengram crop were realized with poultry manure along with
panchagavya spray (T},), which were however, comparable with poultry
manure alone (Ty;) and significantly higher than with pig manure either
with or without panchagavya (T4 andT;3), which were superior to neem
leaf manure with or without panchagavya (T g and Ty), which in turn were
significantly higher than with vermicompost or farni yard manure with or
without the use of panchagavya (T, T4, T¢ and Ts ). Supply of nitrogen
through fertilizer either with or without panchagavya (T4 and Ts) resulted
in significantly lower economic returns than with all the organic sources
tried either with or without the use of panchagavya, but significantly
'higher than with no manuring with or without panchagavya spray (T, and
Ti). The lowest gross and net returns as well as benefit-cost ratio from
greengram crop were realized with the residual effect of non-manuring to

both the preceding crops.

During both years of study, the highest biomass production by the
cropping system was registered with recommended dose of nitrogen
supplied through fertilizer along with the spray of panchagavya, which was
however, comparable with fertilizer alone and significantly higher than
with pig manure or farm yard manure or vermicompost in combination
with application of panchagavya, which were comparable among them, but

significantly higher than with poultry manure or neem leaf manure along

SR
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with panchagavya spray or pig manure or farm yard manure or
vermicompost or poultry manure or neem leaf manure, which were in
~ parity among them and significantly higher than with panchagavya spray
- alone (T,). The lowest biomass production by the cropping system was

recorded with no mauring to any of the three crops.

During both years of study, the highest economic yield (maize grain
equivalent yicld) by the cropping system was produced with recommended
dose of nitrogen supplied through fertilizer along with the spray of
panchagavya, which was however, comparable with pig manure in
combination with panchagavya or fertilizer alone. The next best manurial
practices were poultry manure or farm yard manure or vermicompost in
combination with panchagavya, which were in parity among them and
significantly higher than with neem leaf manure with panchagavya or pig
manure or poultry manure, which were comparable among them. The latter
three manurial practices were significantly superior to application of neem
leaf manure or farm yard manure or vermicompost, which were on par and »
significantly higher than with panchagavya spray alone (T,). The lowest
economic yield by the cropping system was produced with no mauring to

any of the three crops.

During both years of study, the highest gross returns from the

cropping system were realized with recommended dose of nitrogen



supplied through fertilizer along with the spray of panchagavya, which
were however, comparable with pig manure in combination with
panchagavya or fertilizer alone. The next best manurial practices were
poultry manure or farm yard manure or vermicompost in combination with
panchagavya, which were in parity among them and significantly higher
than with neem leaf manure with panchagavya or pig manure or poultry
manure, which were comparable among them. The laticr three manurial
practices were significantly superior to application of neem leaf manure or
farm yard manure or vermicompost, which were on par and significantly
higher than with panchagavya spray alone (T,). Gross returns from the

cropping system were the lowest with no mauring to any of the three crops.

During both years of study, the highest net returns from the
cropping system were realized with recommended dose of nitrogen
supplied through fertilizer along with spray of panchagavya, which were
however, comparable with recommended dose of fertilizer and poultry
manure in combination with panchagavya spray, which were signiﬁcantlj}
higher than with neem leaf manure or farm yard manure along with
panchagavya spray, which maintained significant disparity with each other
and superior to poultry manure, vermicompost or pig manure along with
panchagavya and neem leaf manuring, which were comparable among
them, but significantly higher than with farm yard manure and it was in

turn superior to vermicompost and pig manure, which were. comparable



between them and significantly higher than with no manuring with or
without panchagavya spray. The lowest amount of net returns from the

cropping system were obtained with no mauring to any of the three crops.

During both the years of study, the highest benefit-cost ratio of the
cropping system was recorded with pouliry manure along with
panchagavya spray, which was significantly superior to all other manurial
practices tried cither with or without the use ol panchagavya. The next best
treatment was Poultry manure alone, which was significantly higher than
with neem leaf manure or farm yard manure or fertilizer with or without
panchagavya spray and vermicompost or pig manure along with
panchagavya, which were comparable among them, but significantly
higher than with pig manure or vermicompost without panchagavya, which
were on par and significantly superior to no manuring with or without
panchagavya spray. The lowest benefit-cost ratio of the cropping system

was recorded with no mauring to any of the three crops.

Soil organic carbon status in the cropping system was found
gradually built up compared to the pre-experimental level, with all the
three crops raised in annual cycle, with the application of organic manures
either with or without the use of panchagavya. Among the organic sources
tried, neem leaf manure, vermicompost and farmyard manure added more

organic carbon to the soil than with pig manure and poultry manure. Use of



panchagavya along with any of the organic sources did not exert any
ineasurable positive influence on the soil organic carbon status compared
to the respective organic sources tried without the spray of panchagavya.
Fertilizer application either with or without panchagavya could just
maintain the status of soil organic carbon, with neither improving nor
declining at the end of the cropping cycle with greengram. Unmanured
plots with or without panchagavva resulted in reduction ol ihe level of soil
organic carbon. The trend of dynamics of soil organic carbon in the
cropping system with varied manurial practices was found similar in both
the annual cropping cycles. However, there was marginal difference in the
pre-experimental status of soil organic carbon between two annual cycles

of the cropping system.

Soil available nitrogen status in the cropping system was found
gradually built up compared to the pre-experimental level, with all the
three crops raised in annual cycle, with the application of organic manures
either with or without the use of panchagavya. Among the organic sources
tried, neem leaf manure, poultry manure and vermicompost replenished
more available nitrogen to the soil than with pig manure and farmyard
manure. Use of panchagavya along with any of the organic sources did not
exert any measurable positive influence on the soil available nitrogen status
compared to the respective organic sources tried without the spray of

panchagavya. Fertilizer application either with or without panchagavya



could slightly improve the status of soil available rﬁtrogen at the end of the
cropping cycle with greengram, which was however, substantially lesser
than with any of the organic sources. Unmanured plots with or without
panchagavya resulted in depletion of the soil available nitrogen. The trend
of dynamics of soil available nitrogen in the cropping system with Varied.
manurial practices was found similar in both the annual cropping cycles.
However, there was considerahle difference in the pre-experimenial status
of soil available nitrogen between two annual cycles of the cropping

system.

Soil available phosphorus status in the cropping system was found
~ built up at the end of annual cropping cycle compared to the pfe-
experimental level, with the application of organic manures as well as
fertilizer either with or without the use of panchagavya. The build up of
soil available phosphorus status with varied manurial practices was in the
descending order of poultry manure, fertilizer, pig manure, neem leaf
manure, vermicompost and farmyard manure. The former three sources
enriched the soil available phosphorus to a greater extent than the latter
three sources. Use of panchagavya along with any of the manurial sources
did not exert any measurable positive influence on the soil available
phosphorus status compared to the respective organic sources tried without
the spray of panchagavya. Unmanured plots with or without panchagavya

resulted in depletion of the soil available phosphorus. The trend of



dynamics of soil available phosphorus in the cropbing system with varied
manurial practices was found similar in both the annual cropping cycles.
However, there was considerable difference in the pre-experimental status
of soil available phosphorus between two annual cycles of the cropping

system.

Soil available potassium status in the cropping system was found
built up at the end of annual cropping cycle compared to the pre-
experimental level, with the application of organic manures as well as
fertilizer either with or without the use of panchagavya. The build up of
soil available potassium status with varied manurial practices was in the
“descending order of vermicompost, pig manure, neem leaf manuré,
farmyard manure, poultry manure and fertilizer. The former four sources
enriched the soil available potassium status to a greater extent than the
latter two sources. Use of panchagavya along with any of the manurial
sources did not exert any measurable positive influence on the soil
available potassium status compared to the respective organic sources trieci
without the spray of panchagavya. Unmanured plots with or without
panchagavya resulted in depletion of the soil available potassium. The
trend of dynamics of soil available potassium in the cropping system with
varied manurial practices was found similar in both the annual cropping

cycles. However, there was considerable difference in the pre-experimental



status of soil available potassium between two annual cycles of the

cropping system.

The balance of available nitrogen in the soil under the influence of
diversified manurial practices adopted to first two crops of the cropping
system followed similar trend during both the annual cycles, differing only
in the magnitude of change. The balance of soil available nitrogen was
positive with all the manurial practices tried, except in unmanured plots
either with or without the use of panchagavya, where the balance was
negative. Organic sources resulted in higher positive balance than with
fertlizer, which could maintain only marginal balance on positive side.
Irrespective of manurial sources, use of panchagavya did not eﬁ(ert any
noticeable effect in upgrading the soil nitrogen balance. The highest
positive balance of soil available nitrogen was associated with neem leaf
manure, which was followed by poultry manure, vermicompost and pig
manure, while the lowest positive balance was recorded with farm yard

manure.

The balance of available phosphorus in the soil under the influence
of different manurial practices adopted to first two crops of the cropping
system followed similar trend during both the annual cycles, differing only
in the magnitude of change of a large extent. The balance of soil available

phosphorus was positive with all the manurial practices tried, except in



unmanured plots either with or without the use of pdnchagavya, where the
balance was negative. Irrespective of manurial sources, use of
panchagavya did not exert any noticeable effect in upgrading the soil
phosphorus balance. The highest positive balance of soil available
phosphorus was associated with poultry manure, which was followed by
fertilizer, pig manure, neem leaf manure and vermicompost, while the

lowest positive balance was recorded with farm vard manure.

The balance of available potassium in the soil under the influence of
different manurial practices adopted to first two crops of the cropping
system followed similar trend during both the annual cycles, differing only
in the magnitude of change. The balance of soil available potassium was
positive with all the manurial practices tried, except in unmanured plots
either with or without the use of panchagavya, where the balance was
negative. Irrespective of manurial sources, use of panchagavya did not
exert any noticeable effect in upgrading the soil potassium balance. The
highest positive balance of soil available potassium was associated withm
vefmicompost, which was followed by pig manure, neem leaf manure,
farmyard manure and poultry manure, while the lowest positive balance

was recorded with fertilizer.



The following broad conclusions to answer the objeclives with

which the study was setout could be drawn from the present investigation:

>

Performance of maize and sunflower in terms of productivity and
economic returns was found at their best with the application of
recommended dose of fertilizers in combination with panchagavya

spray.

However, since the study was aimed at to bring out the performance
evaluation of crops with varted organic manures, it was found that
among different organics, farm yard manure or pig maﬁure or
vermicompost in combination with foliar application of
panchagavya was found better in increasing the produbtivity,
quality and economic returns of maize than the other organic

manurial practices.

All the five organic manures tried in combination with foliar
application of panchagavya were found better in increasing the
productivity, quality and economic returns of sunflower than with
the use of respective organic manures alone without the use of

panchagavya.

Performance of maize and sunflower in terms of productivity,
quality and economic returns was the poorest with non-manuring

through any source to any of the two crops



Foliar application of panchagavya was found more spectacular on
sunilower than on maize in increasing the productivity and
economic returns, while the quality parameters of economic yield of

both the crops were found improved with the use of panchagavya.

Foliar application of panchagavya alone without any manurial
sources could not exert any measurable positive influence either on

maize or sunflower.

Among all the manurial practices tried on maize and sunflower
crops, the cumulative residual effect of poultry manure in
combination with the foliar application of panchagavya was found
the best on the performance of succeeding crop of greengram in

terms of productivity, quality and economic returns.

The highest biomass production and economic yield (maize grain
equivalent yield) by the cropping system was produced with
recommended dose of fertilizer in combination with spray of

panchagavya applied to maize and sunflower.

However, the economic yield (maize grain equivalent yield) realized
from the cropping system with recommended dose of fertilizer in
combination with spray panchagavya was statistically similar to
that with the application of pig manure in combination with spray of

panchagavya applied to maize and sunflower, which was closely



followed by poultry manure or farm yard manure or vermicompost

i combination with panchagavya

The highest gross and net returns from the cropping system were
realized with recommended dose of fertilizer in combination with

panchagavya applied to maize and sunflower.

However, gross returns from the cropping system realized with
cecommended  dose  of fertilizer in combinatton with spray
panchagavya were comparable with those with the application of
pig manure in combination with spray panchagavya applied to
maize and sunflower, closely followed by poultry manure or farm

yard manure or vermicompost in combination with panchagavya.

The net returns from the cropping system realized with
recommended dose of fertilizer in combination with spray of
panchagavya were statistically similar to those with the application
of poultry manure in combination with spray of panchagavya

applied to maize and sunflower.

The highest benefit-cost ratio of the cropping system was recorded
with the application of poultry manure in combination with spray of

panchagavya applied to maize and sunflower.

Performance of the cropping system in terms of productivity and
economic returns was obviously the poorest with non-manuring

through any source to any of the crops in the cropping system,



which was statistically similar to that with foliar application of

punchagavya alone to maize and sunflower.

Soil fertility parameters viz., soil organic carbon and available
nitrogen, available phosphorus and available potassium were found
built up to a considerable extent with the use of organic manures to
maize and sunflower, while the application of fertilizer to maize and
sunflower could just maintain the soil feriility staius. with neither

considerable replenishment nor deterioration.

Soil organic carbon and available nitrogen were replenished more

with neem leaf manure, poultry manure and vermicompost.

The build up of soil available phosphorus with varied manurial
practices was in the descending order of poultry manure, fertilizer,

pig manure, neem leaf manure, vermicompost and farm yard

manure.

The build up of soil available potassium status with varied manurial

practices was in the descending order of vermicompost, pig manure

and ncem leaf manure.

Foliar application of panchagavya along with any of the organic
sources to maize and sunflower crops did not exert any measurable
positive influence on any of the four soil fertility parameters

compared to the application of respective organic sources without

the combination of panchagavya spray.



In conclusion, it can be inferred from the inveétigation that maize
ctop can be sustained with farm yard manure or pig manure or
vermicompost along with foliar application of panchagavya and sunflower
crop can be sustained with neem leaf manure or poultry manure with
panchagavya, as pure organic additives, since they have performed nearly
equal with that of recommended dose of fertilizers. In case of residual
effect of organic manures on greengrant. pouliry manure performed bette
over others. Considering the cropping system as a whole, maize- sunflower
- greengram cropping system can be sustained with organic manures along
with combination of panchagavya not only in terms of productivity and
economic returns, but also in terms of sustaining the soil fertility status at
fairly high level. Supply of N through exclusive organic sources could
nearly meet the crop demand for nutrients and performed equally with that
of recommended dose of fertilizer. Foliar application of panchagavya

seems to be promising in improving the productivity and quality of maize

and sunflower crops.
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Nutrient content (%) of different organic sources

APPENDIX-C

Source N (%) P (%) K (%)
FYM 0.68 0.20 0.50 |
Vermicompost 1.20 0.50 1.50
Neem leaf (GM) 0.50 0.28 0.35
Poultry manure 2.54 2.00 1.40
Pig manure 0.56 0.35 0.60




APPENDIX-D

CALENDAR OF OPERATIONS OF THE CROPPING SYSTEM

S:} Particulars of operation 2003-2004 2004-2005
Primary tillage of experimental
1 | field (Plot wise during Second 04.08.2003 01.08.2004
year of experimentation)
Secondary tillage and micro
levelling of individual plots
2 (Plot wise during Second year of 06.08.2003 03.08.2004
| experimentation)
{ S B
-3 1 Layout of the experimental field 07.08.2003 04.08.2004
4 Appllcatlon.oforganlc manures 08.08.2003 05.08.2004
treatment wise
I . 09.08.2003 06.08.2004
5 Irrigation and decomposition to o
period 24.08.2003 21.08.2004
a) Sowing of maize and basal
6 dressing of fertilizers 25.8.2003 22.08.2004
‘ b) Panchagavya preparation
7 | Pre-sowing irrigation 26.8.2003 29.8.2003
8 | Gap filling 01.09.2003 30.08.2004
9 | Thinning 09.09.2003 06.09.2004
10 | First weeding and irrigation 15.09.2003 12.09.2004
11 | Irrigation 23.09.2003 20.09.2004
12 | Top dressing of fertilizer (urea) 25.09.2003 22.09.2004
13 | Irrigation 04.10.2003 03.10.2004
14 | Second weeding 08.10.2003 05.10.2004
15 | Irrigation 14.10.2003 12.10.2004
16 | Top dressing of fertilizer (urea) 16.10.2003 15.10.2004
17 | Irrigation 25.10.2003 26.10.2004
|
18 | Harvesting of maize 26.11.2003 28.11.2004
19 | Threshing 28.11.2003 30.11.2004




Ploughing within individual

20 29.11.2003 30.11.2004
plots T
51 | Application of organic manures | 3 1) 5403 01.12.2004
and leveling
2 Irrigation and decomposition 30-11-2003 to 01-12-2004 to
period 15.12.2003 16.12.2004
23 | Pre-sowing irrigation 16.12.2003 17.12.2004
a) Sowing of sunflower and
24 basal dressing of fertilizers 17.12.2003 18.12.2004
b) Panchagavya preparation '
25 | Gap filling and irrigation 27.12.2003 28.12.2004
I 26 | Thinning 31.02.2005 01.01.2005
o7 | Top dressing of fertilizer and 05.01.2004 06.01.2005
irrigation
28 | Hand weeding 10.01.2004 11.01.2005
29 | Irrigation 17.01.2004 18.01.2005
30 | Hand weeding 25.01.2004 26.01.2005
31 | Irrigation 28.01.2004 27.01.2005
32 | Irrigation 05.02.2004 03.02.2005
33 | Irrigation 16.02.2004 14.02.2005
34 | Harvesting and threshing 14.03.2004 15.03.2005
35 Ploughing with in individual 15.03.2004 16.03.2005
plots
36 | Pre sowing irrigation 20.03.2004 20.03.2005
37 | Sowing of greengram 27.03.2004 27.03.2005'
38 | Thinning & Irrigation 10.04.2004 9.04.2005
11.04.2004 10.04.2005
39 | Hand weedings 25.04.2004 23.04.2005
10.05.2004 08.05.2005
40 | Irrigation 20.05.2004 20.05.2005
[
41 | Harvesting 27.05.2004 27.05.2005
r‘
u2 Threshing of pods 30.05.2004 30.05.2005




APPENDIX-E

COST OF INPUTS AND OUTPUTS OF THE EXPERIMENT

S.No. T Particulars Unit Cos(tlisl.’)rice
1. Farm yard manure kg 0.20
2. Vermicompost kg 0.45
\k 5. Neem leal (green 1'11&1‘1;;;) N | 1;g | 7 0. 10
4. Poultry manure kg 0.20
5. Pig manure kg 0.25
6. Urea kg 4.80
7. Single super phosphate kg 3. 11
8. Muriate of potash kg 4.42
9. Maize seed (for sowing) kg 20.00 -
10. Sunflower seed (for sowing) kg 280.00
11. Greengram seed (for sowing) kg 30.00
12. Panchagavya Litre 15.00
13. Maize grain Kg 5.05
14. Sunflower seed Kg 10.00
15. Greengram seed kg 20.00
16. Maize stover tonne 450.00
| 17. Sunflower stover Kg 0.20




APPENDIX-F

COST OF CULTIVATION (Rs ha') OF MAIZE

CO.St O.f Cost of Total cost
cultivation . Cost of
Treatments . organic oy of
excluding fertilizer N
. manures cultivation
nutrients
T, | No manure 6780 - - 6780
T, | No manure+ Panchagavya 6780 300 - 7080 |
T, | Recommended dose of 6780 - 6000 | 12780
fertilizer
Recommended dose of A . ,
1 fertitizer + Panchagavyg 0780 700 6000 08
- Ts | Farm Yard Manure 6780 3528 - 10308
T, | harm Yard Manure * 6780 | 3828 : 10608
Panchagavya
T; | Vermicompost 6780 4500 - 11280
Ty | yormicompost® 6780 | 4800 : 11580
Panchagavya
Ty | Neem leaf 6780 2400 - 9180
Tio | Neem leaf + Panchagavya 6780 2700 - 9430
T); | Poultry manure 6780 944 - 7724
T, | boultry manure + 6780 1244 . 8024
Panchagavya
Ty3 | Pig manure 6780 5355 - 12135
T4 | Pig manure + Panchagavya 6780 56355 - 12435
APPENDIX-G
PARTICULARS OF COST OF CULTIVATION (Rs ha™') OF MAIZE
EXCLUDING NUTRIENTS
S.No. Item of expenditure Cost
1. Land preparation 900
2. Seeds and sowing 1600
3. After care including weeding 2300
4. Irrigation 1200
5. Harvesting and threshing 780
L Total 6780




APPENDIX-H

COST OF CULTIVATION (Rs ha™') OF SUNFLOWER

~ .
(’(?St O.f Cost of Total cost
cultivation . Cost of
Treatments . organic o1 of
excluding fertilizer o
. manures cultivation
nutrients
T, | No manure 4500 - - 4500
T, | No manure + Panchagavya 4500 300 - 4800
T, | Recommended dose of 4500 . 2200 6700
fertilizer
Recommended dose of A
T Rertizer + Panchagavya | 00 200 200 000
| Ts | FFarm Yard Manure 4500 2352 - 6852
T Farm Yard Manure + 4500 2652 ] 7152
Panchagavya
T; | Vermicompost 4500 2997 - 7497
Ty | ) Crmicompost:+ 4500 | 3297 . 7797
Panchagavya
Ty | Neem leaf 4500 1600 - 6100
Ty | Neem leaf + Panchagavya 4500 1900 - 6400
Ty, | Poultry manure 4500 628 - 5128
Ty, Poultry manure + 4500 93 i 5408
Panchagavya
Ty3 | Pig manure 4500 3570 - 8070
[ T4 | Pig manure + Panchagavya 4500 3870 - 8370
APPENDIX-I
PARTICULARS OF COST OF CULTIVATION (Rs ha') OF
SUNFLOWER EXCLUDING NUTRIENTS
S.No. Item of expenditure Cost
1. Land preparation 650 3
3. Seeds and sowing 1050
4, After care including weeding 1400
5. Irrigation 550
6. Bird scaring 500
7. Harvesting and threshing 350
Total 4500
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APPENDIY .Y

COST OF CULTIVATION (Rs ha') OF GREENGRAM

Treatments Cost of cultivation (Rs ha™)
T; | No manure 3800
T, | No manure + Panchagavya 3800
T; | Recommended dose of fertilizer 3800
T, Recommended dose of fertilizer + 1800
| \Panchagavya .
LT, | Farm Yard Manure 3300
T, Farm Yard Manure + 3300
Panchagavya
T, | Vermicompost 3800
Tg | Vermicompost + Panchagavya 3800
Ty | Neem leaf 3800
Tio | Neem leaf + Panchagavya 3800
Ty, | Poultry manure 3800
Ty, | Poultry manure + Panchagavya 3800
Ty; | Pig manure 3800
Ty, | Pig manure + Panchagavya 3800
APPENDIX-K
PARTICULARS OF COST OF CULTIVATION (Rs ha') OF
GREENGRAM

S.No. Item of expenditure Cost

1. | Land preparation 300

2. | Seeds and sowing 650

3. | Thinning 200

4. | Weeding 700

5. | Irrigation 750

6. | Harvesting (pod picking) 700

7. | Threshing 500

Total 3800




APPENDIX-L

COST OF CULTIVATION (Rs ha™) OF THE CROPPING SYSTEM

AS A WHOLE
Cropping |
Treatments Maize | Sunflower | Greengram syassteam
S R L1 whole
T, | No manure 6780 4500 3800 15080
S omanare
T, | Nomanure + 7080 4800 3800 15680
Panchagavya
Ty ?ec.omme“ded dosc of 12780 6700 3800 23280
ertilizer :
Recommended dose of
Ty fertilizer + Panchagavya 13080 7000 3800 23880
Ts | Farm Yard Manure 10308 6852 3800 20960
T, | Farm Yard Manure + 10608 | 7152 3800 21560
Panchagavya
T; | Vermicompost 11280 7497 3800 22577
T, | Vermicompost + 11580 7797 3800 23177
Panchagavya
To | Neem leaf 9180 6100 3800 19080
Tio | Neem leaf + Panchagavya 9480 6400 3800 19680
Ty; | Poultry manure 7724 5128 3800 16652
T,, | Povltry manure + 8024 5428 3800 17252
Panchagavya
T3 | Pig manure 12135 8070 3800 24005
T, | Dlg manure + 12435 | 8370 3800 24605
Panchagavya




Plates



Plate 1: Over all view of the experimental field
(Maize crop raised during late kharif)

Plate 2: Over all view of the experimental field
(Sunflower crop raised during late rabj) =
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(Greenornm SR eato -3 3 R




Plate 1: Over all view of the experimental eld
(Maize crop raised during late Kharif)
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Plate 2: Over all view of the experimental field
(Sunflower crop raised during late rabij)
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field
(Greengram crop raised during summer)

Plate 3: Over all vi



Components of panchagavya from cow's origin
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Plate 6: Total materials used for preparation of panchagavya
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Plate 7: Application of farm yard manure to the
experimental plots
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Plate 8: Application of vermicompost to the
experimental plots
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Plate 9: Application and incorporation of neem leaf
manure to the experimental plots



Plate 11: Application of poultry manure to the experimental plots



Plate 13: Comparative stature of maize crop with the application of
neem leaf manure and farm yard manure along with panchagavya
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Plate 13: Comparative stature of maize crop with the application of
neem leaf manure and farm yard manure along with panchagavya
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Plate 14: Stature of maize crop with application of vermicompost
along with panchagavya



Pldtc 15 Statur(, of maize crop with the apphcatlon oi neem Icat

manure along w ith panchagavya
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Platc 16 Stature of maize crop w1th0ut any mdnure / fcrtlllzer or
panchagavya }

Plate 17: Comparative stature of maize crop with the application
of neem leaf manure and without any manure / fertilizer



Plate 18: Stature of sunflower crop along with the matured heads ready for harvest
with the application of neem leaf manure along with panchgavya

Plate 19: Stature of sunflower crop along with the matured heads ready for harvest
with the application of recommended dose of fertilizer along with panchgavya



Plate 20: Stature of sunflower crop along with the matured heads ready for
harvest with panchagavya alone (without any manure/ fertilizer)

Plate 21: Stature of sunflower crop along with the matured heads ready for
harvest without any manure/ fertilizer or panchagavya
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Plate 22: Stature of greengram crop raised with the residual effect
of farm yard manure applied to preceding two crops
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Plate 23: Stature of greengram crop raised with the residual effect
of vermicompost applied to preceding two crops
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Plate 24: Stature of greengram crop raised with the residual effect
of neem leaf manure applied to preceding two crops



Plate 25: Stature of greengram crop raised with the residual effect of
poultry manure applied to preceding two crops

Plate 26 : Stature of greengram crop raised with the residual effect of
poultry manure with panchagavya applied to preceding two crops





