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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-I03, MSFH-17 and LGG-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. 
Trr~sp~ctive of th~ source of nutrient supply, application of panchagavva 
lilG not exert any measurable effect on lhe nutrient uptake or maLlC. 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 ofpanchagavya resulted in higher nutrient uptake 



Iii 

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 sunflower 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 
L ;' ;'ere at their be~;t with lh\ rc;:~idual effect of !try 1ll,l1lure 

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 
m,mnre or farm yard manure or vermicompost in comhination 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 
JeLurw; from lhe cropjJiil~) will) recmnm (if 
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 orgamc sources 
without the combination of panchagavya spray. 
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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 
\'en11lcompos( along \\1111 foliar appilUlil0lJ (11)(11)(,'//(/,(,,(/\'.\(/, , ultil()\\(~'l 

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, poultry 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-I 

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 

to walch lhe demands of burgeoning populaliou, W(~ 

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 orgamc 

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 cropping 

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, pig manure, 

vermicompost, green manures, and crop residues can substitute the 

]ilorganic kni I i/crs to a !~,\tCllt tu jn~llnlalll P)Odlll:U\ lL; cwd 

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 extrapolated 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-introdllce 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 

':) 
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contrlin:: plnnt 2;rmvth sti11l1l18nts ,.vhir:h f'nn pnhnnrp thp hiolmr ical 

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 organic sources 

of nutrient supply in comparison with inorganic sources. It is very much 

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. 

1/ 



To study the rf~SpOmif of m(lize and ::;unflo\vcr to Jiffl:1CllL UlgU1l1C 

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 sunflower 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 orgamc manurial practice for the croppmg 

system, based on productivity, economic viability and sustenance of 

soil fertility. 



:Review 0/ Literature 



CHAPTER-H 

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 

elimiltir: problems Recently, the ap;riCllltllmJ rese(lrch is fO(,l1sen rJn 

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 et al.) 1991). 

C/ 



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

application of vermicompost. 

Kamalakumari and Singaram (1996) found that application ofFYM 

(10 t ha-1
) 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, vermicompost 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 et 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 (Hnal 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 Prerr.."\sekhar, 2002). 

Application of zinc enriched poultry manure enhanced the yield of 

maize (Latha et at., 2002). 

Application of orgamc 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 at., 2002). 

(I 



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-2 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- I 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- I 

vermicompost or 10 t ha- I farm yard manure along with 80 : 40 kg N : P20S 

ha- I when compared to their individual application. 

Application of vermicompost @ 2 t ha-1 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 at., 2002). 

Organic phosphorus enriched vermicompost and FYM increased the 

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

at., 2002). 

Latha et at. (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 amon~ 

organic manures, poultry manure was most effective. 

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

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



~.4 Li!;~OIViES IN THE EXHAUSTIVE CROPPING ~YSTEIV!S 

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 per cent of the 

soil phosphorus reside in organic matter and organic matter on 

aJrnost alI rnICfOllUlncnU; (Stevellson 1 

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 et 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 01 legumes, greel1 manUlCS awl 

other organic manures, which would curtail the use of fertilizers and 

chemicals (Murugappan et a/., 2001). 

2.5 INFLUENCE OF FOLIAR 
PANCHAGAVYA ON CROPS 

APPLICATION OF 

Prmrhagm'J'(! h;:1n its orip-in m 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 

rcpeHant. 



Cow's urine is rich in urea, acts as nutritional supplement as well as 

hormone. It also contains uric acid, NaCl, sulphates of Ca and Mg, and 

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

Cow's milk contain protein, fat, carbohydrates, ammo 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). 
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Two per cent Panchagavya spray was found effective in enhancing 

the growth and Yield of ric~ and advanc~d the halv~sl Ly 10 days. 

(Vivekanandan, 1999). 

Panchagavya sprayed on chillies crop produced dark green colour 

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

Three per cent panchotyova spray improved the performance of 

greengram (Somasundaram et ai., 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 ofpanchagavya @ 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 lOt ha- 1 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 ofN, P and K by maize and sunflower. 

Application of poultry manure @ 15 t ha-1 improved the uptake of 

N, P, K, Ca, Mg, Sand 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 af., 1999). 



1,.1 (JUALITY O_F CROPS AS IN~FLUENCED BY ORGANiC 
MANURING AND PANCHAGA VYA 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 et al., 2002). 

Fodd~r IJl131ity of ~m:vr~;c1 '.V8S impmvP0 hy the ;:1 pplicatlOll of 

organic P enriched FYM and vermicompost to maize - sunflower - fodder 

cowpea cropping system on sandy clay loam soils of Tamil Nadu 

(Kumaresan et 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). 

i' " I l 



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 manunng 

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 

]!I[]llUICt:clIJ\ 1 tlpplicatiOll ur U[.IJ([Jll( jiLL !'~nv1 .. \ (lIIJil()[lljJlJ;;( I)Ull!!l\ 

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). 

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 cropping 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 

lal11111lg 1ll lhe mitial years of cultivation, but the ne1 profil vva:.; lughcl 

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 gam to farmers. 

Somasundaram et al. (2003) reported that additional revenue and 

higher B:C ratio were realized with foliar application of panchagavya to 

greengram. 

Ov~r vwwmr: th~ litemtllre nresenten in this r,hapteL it is (juite 

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 organic sources 

of nutrients not only helps to maintain optimum crop yields with 

remunerative economIC returns, but also results m sustainable soil 

productivity on long term basis. 



9r1ateriaCs and 9VLetliods 



CHAPTF,R - HI 

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 

sustamable 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.Y. 

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. 

3.2 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. 

Th~ weekly mpcm mRximum tempemturp rlmlng the ~ropping ppriorl 

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. The 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"' 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 of7.5 hours day"'. 
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During the cropping period of the system, the evaporation (USWB 

class A open pan evaponmeter) ranged from L) to 10.9 mm day 1, Wlth an 

average of 5.9 mm day-I. The decennial mean for the corresponding period 

ranged from 3.5 to 9.2 mm dai', with an average of6.1 mm day-I, 

3.2.2 Cropping Cycle, 2004-2005 

During th~ croppinl3 r~rion of s~ronrl y~(!r (!nnu(! 1 rycl~ (?? OR ?004 

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 of60.3 per cent. 
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The weekly mean bright sunshine hours day" during the cropping 

penod 01 the system ranged from OJ~ to 10.0, with an average of 6.3 hours 

dai'. The decennial average for the corresponding period ranged from 4.1 

to 9.9, with an average of7.4 hours dail. 

During the cropping period of the system, evaporation (USWB class 

A open pan evaporimeter) ranged from 1.6 to 9.4 mm dai', with an 

" u The lliean lvaporallOll lor Ule 

corresponding period ranged from 3.6 to 8.9 mm dai', with an average of 

6.0 mm dail. 

3.3 SOIL CHARACTEIUSTICS 

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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" 4 rROPPING l-JJST0R_V OF FXPF.RIMF,NT,"· I FlFJ.n 

Cropping history of the experimental field during preceding three 

years of present investigations is furnished below. 

Year Kharif Rabi Summer 

2000-01 Redgram - Fallow 

-
2001 02 Rcctgrajj ! F2l11()\\ I 

: 

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 sample_s(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 compnsmg of different manurial 

pracLices m combination with or vv'llhouL iolial upplicaLioll POf7ChClgCll')(f 

Tl No manure 

T2 No manure + Panchagavya spray 

T 3 100% recommended dose of fertilizer 

T4 100% recommended dose of fertilizer + Panchagavya spray 

T 5 Farm Yard Manure 

T6 Farm Yard Manure + Panchagavya spray 

T 7 Vermicompost 

Tg Vermicompost + Panchagavya spray 

T 9 Greenmanure ex-situ (Neem leaf) 

TIO Greenmanure ex-situ (Neem leaf) + Panchagavya spray 

T 11 Poultry manure 

TJ2 Poultry manure + Panchagavya spray 

T 13 Pig manure 

Tl4 Pig manure + Panchagavya spray 



N 

Fig.3.3 Layout* plan of the experimental field 
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T14 Tn 1'14 

Tl T13 T6 

T3 T2 Ts 

Tll T7 Ts 

T9 TI Tn - -
T4 

~ 

T6 
~ 

T13 = = = = ~ ~ 

Tlo 
..c: T9 ..c: T., 0 

I 
eJ 

I I " ------------ - - ~~ --- ~-- I ~ - -, 

Ts 
Q 

T4 
u 

T7 .... .... ... ... 
~ ~ 
bIJ bIJ .... .... 

T6 ~ TIO ~ T3 ~ ~ 
~ ~ 

T12 Ts T9 

T7 T2 T4 

Ts T14 Tl 

T2 T3 TIO 

T13 Ts T12 
*The layout was undisturbed through out the period of study 
Crops: Maize (Late kharij) - Sunflower (Late rabl) - Greengram (Summer) 
Design: RBD Replications: Three 
Gross plot: 9.0 x 4.5 m 
Net plot 
Maize : 8.2 x 3.0 m Sunflower: 7.8 x 2.7 m Greengram: 8.6 x 3.3 m 
Treatments: 

TI No manure 
T2 No manure + panchagavya spray 
T3 100% recommended dose of fertilizer 
T4 100% recommended dose of fertilizer + panchagavya spray 
Ts Farm Yard Manure 
T6 Farm Yard Manure + panchagavya spray 
T7 Vermicompost 
Ts Vermicompost + panchagavya spray 
T9 Green manure ex-situ (Neem leaf) 
Tlo Green manure ex-situ (Neem leaf) + panchagavya spray 
Til Poultry manure 
Tn Poultry manure + panchagavya spray 
TI3 Pig manure 
TI4 Pig manure + panchagavya spray 



3.6 CROP VARIETIES 

3.6.1 Maize (Late kharij) 

The test variety of maize was DHM-I03. It is a double cross hybrid 

consisting of four inbred lines (CM-120 x CM-llS) (CM-119 x CM-20S). 

The hybrid was developed and released by maize research station 

(ANGRAU), Amberpet, Hyderabad. This hybrid matures in 100 to 115 

d"y:-; ,md suitahle both for rainf~rl and irriRated situations during kharif and 

rabi seasons. Stalks are tall with good stover yield. It is fairly resistant to 

leaf blight, leaf spot and stalk rot. This hybrid has yield potential of 6 t ha- I 

under good management. 

3.6.2 Sunflower (Late rab,) 

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- I
. The oil content of seed ranges from 32-37 per 

cent. 

3.6.3 Greengram (Summer) 

The test variety of greengram was LGG-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 -I. 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 9.0 x 4.5 m 9.0x4.5m 9.0 x 4.5 m 

Net plot size 8.2 x 3.0 m 7.8 x2.7 m 8.6 x 3.3 m 

Spacing 75 x 20 cm 45 x 30 cm 30 x 10 cm 

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-I. After 15 DAS, thinning 

was done retaining one healthy seedling hill-I. 
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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 3 and T 4 

rreatrncntaJ plots lor rnaiL:c: (120 33 Kg l~ ~e hal) and sunflowtl 

(80-22-25 Kg N-P-K ha-1
) crops. Entire quantity of P20 S and K20 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 

d >L -,1' .,' , • . ." , f ..J'++' ' an· 1."10.. adueci \.:.orrespollulllgl) UUC Lv apJ)llcatlOH 0_ Ul1lCfcnt organl('~ ::1fP 

furnished in Table 3,3, 

3.7.4.2.1 Farmyard 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 lea/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 

Nutrient content (%) 
Quantity on fresh 

weight basis 

S.No. 
Organic sources of (t ha- l

) 

nutrients 
N p K 

to supply 
recommended 

- -- - - -- i -------1-- ~ -- I 
dose of Nitro~eo 

I 
-- __ --------- _ I,_,;! I 

i 
I 

120 KgN ha- i 1. Maize 

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-1 

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 2.00 1.40 ·3.14 

Pig manure 0.56 0.35 0.60 14.28 



Table 3.3: 
d'fferent 

Quantity of P and K (Kg ha-1) added through 1 

organic sources 

Organic sources of nutrients Maize 

Farm yard manure 35,29 

Vermicompost 50.00 

Neem leaf 67.20 

Poultry manure 94.48 

Pig manure 74.99 



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 

'f- ;Tnf'nli:ltion 

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 microbial 

activity. After fifteen 'days, the contents were filtered to get the clear stock 

solution of pacnchagavya. The stock solution was diluted to five per cent 

spray solution and it was applied as foliar spray @ 500 I ha-1 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 interception by the crop 

foliage. Panchagavya stock solution prepared for the study was analysed 

on 15th 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 done on 20 and 

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

p-reengram. 

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 respective 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 

, (- () lalUied pods [Wlce plQnU; oi (Ile bonier l()W~: \Vf:n~ 

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 eilcch 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 



were sampled each time from border rows, leaving the extreme row, while 

tor reconlmg olher obSt:lvalions (1l0n-deSlrucli ve samvlirlg), L(';l1 1JluuL:.; 

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 (LAl) 

Leaf area of maize was computed at 15 days intervals till harvest. 

The leaf area was calculated, by measuring the length and maximum 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). 

LA! =: Total leaf area 
Unit land area 



3.B.1.3 Dry matter production (DMP) 

Five plants form 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- I
. 

3.B.1.4 Days to tasseling, silking and maturity 

Number of days taken for tasseling and silking of 50 per cent of the 

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.B.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. B.l. 6 Cob girth 

The cob girth of ten randomly selected cobs was measured 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.B.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-1 

Total number of grain rows from ten randomly selected cobs was 

counted, averaged and expressed as number of seed rows COb-I. 

3.8.1.9 Number of grains row- l 

Total number of grains row-1 from ten randomly selected cobs was 

counted ami lhe mean value was jJleStilLld 21:5 flUlJlLki (il lOI\ 

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 

in g. 

3.8.1.11 Grainyield 

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

cleaned thoroughly, weighed and expressed as kg ha- I. 

3.8.1.12 Stover yield 

Stover obtained from net plot was thoroughly sun dried to constant 

weight and expressed as kg ha- I
. 

II 



3.8.1.13 Harvest index 

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

expressed as harvest index (HI). 

HI = Grain yield x 100 
Total Biological yield 

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 

~·ryptoPhan content 
(Sadasivam and Manickam, 1992) 

(%) Colorimetric method (Sadasivam and 
L_ 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 



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 lear area 
LAI=-----

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- I
. 

3.8.2.4 Days to 50 per centflowering 

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 heaa1 

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-I. 

3.8.2.7 Filled seeds heaa1 

From the total number of seeds head-I, filled seeds were separated, 

Wlllll(;;d, averaged and expressed as hlled seeds head 1. 

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:1• 

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- I . 



{r I 

3.8.2.11 Harvest index 

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

and is expressed as percentage. 

HI = Seed yield x 100 
Total Biological yield 

Oil content of sunflower seeds was estimated by usmg ether 

extraction procedure in a soxhlet apparatus (AOAC, 1980) and also 

confirmed with NMR spectroscopy (Bruter Minispe P20 S 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 

L1-COR model LI-3000 portable leaf area meter with the transparent 

belt conveyer (Model LJ-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 

pt:l Lhe lonnula suggested by Watson (1%2). 

LAI = Total leaf area 
Unit land area 

3.8.3.3 Dry matter production 

Five plants were uprooted from the destructive sampling area at 15 

days mterval tIll harvest and the 1Jlants devoid 01 roots VYere SUll drIed and 

later oven dried at 60°C to a constant weight, weighed and expressed in kg 

h -I a . 

3.8.3.4 Number o/pods plan(l 

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

were counted, averaged and expressed as number of pods planrl. 

3.8.3.5 Number o/seeds poal 

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

treatment was counted, averaged and expressed as number of seeds pOd-I. 

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-1
• 

3.8.3.8 Haulmyield 

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

weight, weighed and exprcsscdm kg ha I. 

3.8.3.9 Harvest index 

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

and is expressed as percentage. 

HI = Seed yield xl 00 
Total Biological yield 

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 TTPT AKE 

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 chopped and ground in to fine powder using Willey 

mill and were analysecl for N P K by 8noptil1f1, thf' ::;trmrl8rrl 

furnished below. 

Nutrient Method Reference 

Nitrogen Microkjeldhal Humphries (1956) 

Phosphorus Triple acid digestion (Colorimetry) Jackson (1973) 

Potassium 
Triple acid digestion (Flame 

Jackson (1973) 
photometry) 

The uUake 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 

h -1 a . 

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 
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',,) ,c' 

3.11 ECONOMICS 

Gross and Net returns (Rs ha- I
) 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. 

Maize t;quivalelll yield of sUllflowel and gn';i,;ngwlll \vas \vulked out u:::ing 

the following formulae. 

- I - I 
_ I Seed yield of Sunflower (kg ha ) x price of sunflower (Rs kg ) 

Maize equivalent yield of sunflower (kg ha ) = _-'-_____ ...o_ _________ _ 

Price of Maize (Rs kg - I ) 

-I - I 
_ I Seed yield of green gram (kg ha ) x price of greengram (Rs kg ) 

Maize equivalent yield of greengram (kg ha ) = --'-----=--"-------=---'--'----":__-=--____;--=-----'-

['[!l\' ()( J\i'l[1<' 11\, k~ I 

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 subtracting 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 orgamc 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. 
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3.14 NUTRIENT BALANCE OF THE CROPPING SYSTEM 

Soil available balance ofN, 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). 

'l 1~ 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". 





CHAPTER-IV 

RESULTS 

Results of the field experiment entitled "Studies on organic farming 

III 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 

lJI esenled m 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 Plant 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 

tallc:3t plants of mai7.e 'vere recorded '\vith recommended do~e of fertili7P f 

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

with recommended dose of fertilizer (T 3) and significantly taller than with 

farm yard manure or pig manure or vermicompost in combination with 

application of panchagavya (T6, TI4 and Ts), which were comparable 

among them, but significantly higher than with farm yard manure or pig 

m~:ml1rp or vprmicompost (Tc; Tr; ~nct T7). whkh in tum mRintained paritv 

among them. The latter three treatments maintained statistical superiority 

over poultry manure, and neem leaf manure either with or without 

panchagavya spray (TI2' Til, TIO and T9), which were comparable among 

them and significantly higher than with no manuring with or without 

panchagavya spray (T2 and Tl)' 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 (LAI) 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 1') DAS. the 

highest LAI was recorded with recommended dose of fertilizer along with 

spray of panchagavya (T 4)' 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 (T6, TI4 and Tg), which were comparable 

a;Jlong illCITL bUi :;igni 

manure or vermicompost (T 5, T 13 and T 7), 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]2, T 1], T 10 and T 9), which were comparable among 

them and significantly higher than with no manuring with or without 

panchagavya spray (T2 and TJ). The lowest LAI of maize was associated 

with unmanured plot (T I)' 

At 15 DAS, the LA! of maize was comparable with all the manurial 

practices tried, which was significantly higher than with no inanuring 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 

lligllesl quantity of dry matter was produced with recommended dose ot 

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 (T 6, T 14 and T 8), which were 

comparable among them, but significantly higher than with farm yard 

manure or pig manure or vermicompost (Ts, TJ3 and T7), 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 (TJ2, TIl, TJO and T9), which were 

comparable among them and significantly higher than with no manuring 

with or without panchagavya spray (T2 and TI)' The lowest dry matter 

production was recorded with unmanured plot (TI)' 

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 malze was 

significantly influenced by varied manurial practices and use of 

panchagavya, with similar trend during both the years of study (Table 4.6). 
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The earliest flowering (tasseling and silking) of maize was noticed 

vV iLh 110 manure cilher with or without punchaguvyu (1'2 anJ II), winch 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 (T2 and TJ), 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 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 comparable among them. 



Number of grain rows cob-I 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 gram rows cob-I was observed with 

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 (T6, TI4 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T 5, T 13 and T 7), 

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 (T12, TI J, TIO and T9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI) ... The lowest 

number of seed rows cob-I of maize was recorded with unmanured plot 

4.1.7 Number of grains row-I 

Number of grains row-I 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·1 of cob was observed with 

11,(.;UllllUl.:fl.u\;;d dose of fcrtilizer 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 (T 6, T 14 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (Ts, Tl3 and T7), 

in tum. maintained parity among them. 1 he laltel lhree lreatments 

maintained statistical superiority over poultry manure or neem leaf manure 

either with or without panchagavya spray (T 12, T I J, T 10 and T 9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI)' The lowest 

number of grains row·
1 

of cob was noticed in unmanured plot (T I)' 

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. 8). 

Maize cobs were the longest with recommended dose of fertilizer 

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

with recommended dose of fertilizer (T 3) and significantly higher than with 

farm yard manure or pig manure or vermicompost in combination with 

application of panchagavya (T6, TI4 and Ts), which were comparable 



among them, but significantly higher than with farm yard manure or pig 

manure or vemllcompost (15, 113 and 17), WhiCh m turn maintained panty 

among them. The latter three treatments maintained statistical superiority 

over poultry manure or neem leaf manure either with or without 

panchagavya spray (T)2, T), TIO and T9), which were comparable among 

them and significantly higher than with no manuring with or without 

panchagavya spray (T2 and T). Maize cobs of the shortest stature were 

uCLlced ill u1lfnanulcd plot (T)). 

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 (T 4), 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 6, T 14 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T 5, T 13 and T 7), 

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 (TI2' Til, TIO and T9), which 



were comparable among them and significantly higher than with no 

l1lallUliug witli Ol withuuL jJU/l!.:huguvyu spray (T2 and T]). Maize cobs of 

the smallest girth were noticed in unmanured plot (TI)' 

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 

\ J 

Maize cobs of the highest weight were produced with recommended 

dose of fertilizer along with spray of panchagavya (T 4)' 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 6, T 14 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T 5, T 13 and T 7), 

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 12, T)), TIO and T9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T 2 and T 1)' 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 (T 4), 

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 (T 6, T 14 

and T8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T 5, T 13 and T 7), 

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 (T12, TIl, TIO and T9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI)' The lowest seed 

weight of maize was recorded with unmanured plot (TI)' 

4.1.12 Grain Yield 

Grain yield of maize was significantly influenced by varied 

manurial practices and use ofpanchagavya, 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 (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 (T 6, T 14 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (Ts, T13 and T7), 

which in tum maintained parity among them. The latter three treatments 

maintained statistical superiority over poultry manure, and neem leaf 

manure either with or without panchagavya spray (TI2' Til, TIO and T9), 

which were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI)' The lowest seed 

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

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 4)' 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 (T6, TI4 



I <,j 

and T 8), which were comparable among them, but significantly higher than 

vv~Lh [arm yard mallure 01 pig manure 01 vermicompost CT" T13 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 (TJ2, Tll , TIO and T9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI)' The lowest 

'.j '/ ' tel of maize was recorded with UJJlll2l1lUrt'd plot 

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 4)' 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 6, T 14 

and T 8), which were comparable, but significantly higher than with farm 

yard manure or pig manure or vermicompost (T5, TI3 and T7), 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 (TI2' TIl> TIO and T9), which were comparable among them and 



significantly higher than with no manuring with or without panchagavya 

.:i_i)W) eTl and 11). The lowesl value ofhmves[ index of maize was recmded 

with unmanured plot (TI). 

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 

l~jJ{1 during bOlh the years of:3tucly (Table '1.10). 

The highest protein content of maize gram was recorded with 

recommended dose of fertilizer along with spray of panchagavya (T 4)' 

which was however, comparable with recommended dose of fertilizer (T 3) 

and significantly higher than with farm yard manure or pig manure or 

vermicompost in combination with application of panchagavya (T 6, T 14 

and T 8), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T 5, T 13 and T 7), 

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 (TJ2, Til, TIO and T9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI). The lowest 

protein content of grain was recorded with unmanured plot (TI). 
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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 gram was recorded with 

recommended dose of fertilizer along with spray of panchagavya (T 4)' 

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 (T 6, T 14 

and Ts), which were comparable among them, but significantly higher than 

with farm yard manure or pig manure or vermicompost (T5, TI3 and T7), 

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 \2, T 1[, T 10 and T 9), which 

were comparable among them and significantly higher than with no 

manuring with or without panchagavya spray (T2 and TI)' The lowest 

starch content of maize grain was recorded with unmanured plot (TI)' 

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 

glalu was recorded with recommended dose of fertilizer along with spray 

ofpanchagavya (T4), which was however, comparable with recommended 

dose of fertilizer (T 3) and significantly higher than with farm yard manure 

or pig manure or vermicompost in combination with application of 

panchagavya (T 6, T 14 and T 8), which were comparable among them, but 

significantly higher than with farm yard manure or pig manure or 

vermicompost (T5, 1'13 and T7), 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 (TI2' Til, Tlo and T9), which were comparable among them and 

significantly higher than with no manuring with or without panchagavya 

spray (T2 and TI)' The lowest amino acid (Lysine and Tryptophan) content 

of maize grain was recorded with unmanured plot (TI)' 

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 
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along with spray of panchagavya (T4), which was however, comparable 

wIlh Iecommended dose of fcrlilizer (13) and significanlly highel than will! 

farm yard manure or pig manure or vermicompost in combination with 

application of panchagavya (T6, TI4 and Ts), which were comparable 

among them, but significantly higher than with farm yard manure or pig 

manure or vermicompost (Ts, TI3 and T7), which in tum maintained parity 

among them. The latter three treatments maintained statistical superiority 

over poultry manure, and neem leaf manure either with or without 

panchagavya spray (Tlz, TIt, TIO and T9), which were comparable among 

them and significantly higher than with no manuring with or without 

panchagavya spray (T2 and TI)' The lowest uptake of nitrogen was 

associated with unmanured plot (TI)' 

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 (T2 and TI)' The lowest 

nitrogen uptake was associated with unmanured plot (T I)' 

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 

lHUllUlC eilher wilh or without lhe spray of punci1uguvyu (T 12 aud TIl). The 

next highest phosphorus uptake was associated with pig manure with or 

without panchagavya (T14 and T13), which was significantly higher than 

with neem leaf manure or vermicompost with or without panchagavya, 

(T 10, T 9, T 8 and T 7), which in turn was statistically superior to farm yard 

manure or recommended dose of fertilizer with or without panchagavya 

(T 6, Ts, 1'4 and 1'3)' 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 (T 8 and T 7)' 

The next highest potassium uptake was associated with pig manure with or 

without panchagavya (T 14 and T 13), which was significantly higher than 

with farm yard manure or neem leaf manure or poultry manure with or 

without panchagavya, (T6, T IO, T 12, Ts, T9, and TIl)' which were comparable 

among them, but statistically superior to recommended dose of fertilizer 
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with or without panchagavya (T4 and T3)' 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 raIsmg of maize crop were significantly 

by varied manurial and usc or pcmchagavyu, 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 (T4), 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 6, T 14 and T 8), which were 

comparable among them, but significantly higher than with farm yard 

manure or pig manure or vermicompost (T 5, T 13 and T 7), 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 (TJ2, Til, TIO and T9), which were 

comparable among them and significantly higher than with no manuring 

with or without panchagavya spray (T2 and TI)' The lowest amount of 

gross returns were obtained with unmanured plot (TI)' 
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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 (T4), which were however 

comparable with recommended dose of fertilizer (T3) and farm yard 

manure in combination with application of panchagavya (T 6), which were 

significantly higher than with vermicompost or pig manure in combination 

with panchagavya, farm yard manure alone and poultry manure along with 

panchagavya (T 8, T 14, T 5, T 12 and Til), which were comparable among 

them, but significantly higher than with vermicompost or pig manure 

alone and neem leaf manure with or without panchagavya (T 7, T 13, T 9 and 

T 10), which were comparable among them and significantly higher than 

with no manuring with or without panchagavya spray (T2 and TI)' The 

-

lowest amount of net returns were obtained with unmanured plot (T I). 

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 withpanchagavya spray (T l2), which was however, comparable with 

Poultry manure alone (T II) and farm yard manure in combination with 

application of panchagavya (T 6) 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 panchayavva spnw (T~ ~mcl T t ) The low~st benefi1 ro:;1 

ratio was recorded with unmanured plot (TI)' 

4.1.24 Post harvest Soil Fertility Status 

4.1.24.1 Soil organic carbon 

Post harvest soil orgamc 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 (T9), which was however comparable with 

neem leaf manure in combination with panchagavya (T IO), vermicompost 

or farm yard manure with or without the use of panchagavya (T7' Tg, Ts 

and T 6) and significantly superior to pig manure or poultry manure either 

with or without panchagavya spray (T l3, T 14, Til and T12), which were 

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



carbon was recorded with unmanured plot with the use of panchagavya 

~12)' winch was however, comparable with unmanured plot (T I ) and supply 

of recommended dose of nitrogen through fertilizer either with or without 

panchagavya (T4 and T3)' 

4.1.24.2 Soil available nitrogen 

Post h(lrv~st soil avaiJahk nitrog('l1 :;12<tu::; after Jlli.lID [J UrJ \\ 21.'; 

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 (T9), which was however, comparable 

with neem leaf manure in combination with panchagavya (TIO) and 

significantly higher than with poultry manure either with or without 

panchagavya spray (Til and T 12), which was comparable between them 

and superior to vermicompost with or without the use of panchagavya (T 7 

and T 8), which in turn was significantly higher than with pig manure or 

farm yard manure either with or without panchagavya spray (TI3 , T 14, Ts 

and T 6), 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 (T 4 and 
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T3). The lowest status of post harvest soil available nitrogen was recorded 

with unmanured plot (T 1), which was however, comparable with 

unmanured plot with the use ofpanchagavya (T2). 

4.1.24.3 Soil available phosphorus 

l hm\ l:st ~;od C\\ aiiablc _i)llOSpholUS sLatus alter 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 (Til)' which was comparable with 

poultry manure along with panchagavya (TI2) and significantly higher than 

with fertilizer or pig manure or neem leaf manure with or without 

panchagavya (T3, T4, T\3, T14, T9 and T lO), which were comparable among 

them and superior to vermicompost with or without panchagavya, (T 7 and 

Ts), which in turn were statistically superior to farm yard manure with or 

without panchagavya (T 5 and T 6). The lowest status of soil available 

phosphorus was recorded with unmanured plot with panchagavya (T 2)' 

which was however, comparable with unmanured plot (T 1). 



c 

4.1.24.4 Soil availabLe potassium 

Post harvest soil available potassium status after 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 soil available potassium status post harvest of maize 

was recorded with vermicompost (T7), which was however, comparable 

with vermicompost along panchagavya, pig manure with or without 

panchagavya (Tg, T14 and T l3) and significantly higher than with neem leaf 

manure or farm yard manure or poultry manure or fertilizer either with or 

without panchagavya, (T9, T lO, T5, T6, T ll , T l2, T3 and T4), which were 

comparable among them. The lowest soil available potassium status was 

recorded with unmanured plot with panchagavya (T 2), which was however, 

comparable with unmanured plot (Tl). 

4.2 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). 
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At all the crop growth stages of observation, except at 15 DAS, the 

wlltsl plants of sunflower were produced with recommended dose of 

fertilizer + panchagavya spray (T 4)' which were however, comparable with 

recommended dose of fertilizer (T 3) 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, T12, T6, TI4 

and T 8), which were comparable among them, but significantly higher than 

with neem leaf manure, poultry manure, farm yard manure, pig manure and 

vermicompost (T9, Til, Ts, TJ3 and T7), which in turn maintained parity 

among them. The latter five treatments maintained statistical superiority 

over no manure + panchagavya spray (T 2) and no manure (T I) and the 

plants of the shortest stature were recorded with no manure (TI)' 

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 index (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 

4.22 and 4.23). 
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At all the crop growth stages of observation, except at 15 DAS, the 

ldlgcsl LAI of sunflower was recorded with rel:ornrnendcd do~c of fc1Lilizcl 

+ panchagavya spray (T4), which was however, comparable with 

recommended dose of fertilizer (T 3) 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 (TlO, T l2, T6, TI4 

and T 8), which were comparable among them, but significantly higher than 

with neem leaf manure, poultry manure, farm yard manure, pig manure and 

vermicompost (T 9, Til, T 5, T 13 andT 7), which in turn maintained parity 

among them. The latter five treatments maintained statistical superiority 

over no manure + panchagavya spray (T 2) and no manure (T I) and the 

lowest LAI was recorded with no manure (TI)' 

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). 

IV. 
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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 4)' 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 

panchaRavva spray (T lO " Tp T(l TJ! ~"nd Ts) whirll \Y~rr; comparablr 

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

manure, farm yard manure, pig manure and vermicompost (T9, Til, Ts, TI3 

andT7), which in tum maintained parity among them. The latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T 2) and no manure (T I) and the lowest dry matter 

production was recorded with no manure (TJ). 

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 

ellht:-l wllh 01 without pUrichuguvyu (12 and fl), 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 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 (T4), 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 (TIO, Tl2, T6, TI4 and Ts), which were comparable 

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

manure, farm yard manure, pig manure and vermicompost (T 9, TIl, T 5, T 13 

andT?), which in tum maintained parity among them. The latter five 

tn~atments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (T I) and the heads of smallest 

diameter were observed with no manure (TI)' 



4.2.6 Total Number of Seeds Head-1 

Number of total seeds head- I 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- I of sunflower was noticed 

with rerommended dose of fertili7f~r + prmrhrrf,(lv)'(! spray (T\) ,yhich \\'(1;' 

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 (TlO, Tl2, T6, Tl4 and Ts), which were comparable 

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

manure, farm yard manure, pig manure and vermicompost (T9, TIl, Ts, Tl3 

andT7), which in turn maintained parity among them. The latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (T,) and the lowest number of total 

seeds head-I of sunflower was observed with unmanured control (T d. 

4.2.7 Number of Filled Seeds Head-1 

Number of filled seeds head-1 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). 
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The highest number of filled seeds head- J of sunflower was noticed 

with recommended dose of fertilizer + panchagavya spray (T 4)' 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 IO, T\2, T6, TI4 and Ts), which were comparable 

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

lllo.;)lU c;, [arm yard manure, pig manure and vermicompost (T 9, TIl, Ts, T 13 

andT7), which in tum maintained parity among them. The latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (TI) and the lowest number of 

filled seeds head-
1 

of sunflower was recorded with unmanured control (TJ). 

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 4)' 

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 (TIO, T12, T6, TI4 and Ts), which were comparable 

~ \ (} I, 



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

mauure, farm yard manure, pig mallure and venuicompost (T 9, Til, T 5, T 13 

andI?), which in tum maintained parity among them. The latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (T I) and the heads of smallest 

diameter were observed with no manure (II)' 

Seed yield of sunflower was significantly influenced by varied 

manurial practices and use of panchagavya, with similar trend during both 

the years of study (Iable 4.27). 

Ihe highest seed yield of sunflower was produced with 

recommended dose of fertilizer + panchagavya spray (I4), 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 (IIO, I 12, I 6, II4 and I 8), which were comparable 

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

manure, farm yard manure, pig manure and vermicompost (I9, III, Is, II3 

andI?), which in tum maintained parity among them. Ihe latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (T I) and the lowest seed yield of 

sunflower was obtained with no manure (II)' 
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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 

r~mmmended dose of fertilizer + panchaF;(lvvn srr~y (T 1) \.vhirh W8S 

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 (T IO, T 12, T6, 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 (T 9, TIl, T 5, T 13 

andT 7), which in tum maintained parity among them. The latter five 

treatments maintained statistical superiority over no manure + 

panchagavya spray (T2) and no manure (TI) and the lowest stalk yield was 

recorded with unmanured plot (TI)' 

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). 



The highest harvest Index of sunflower was recorded with 

Itl,;OrmnendeJ Jose of fertIlizer + panchagavya spray Cf4), which was 

however, comparable with recommended dose of N through fertilizer (T3) 

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 (T 10, T 12, T 6, T 14 and T 8), which were comparable, but 

significantly higher than with neem leaf manure, poultry manure, farm yard 

manure, pig manure and vermicompost (T9, TIl, Ts, Tl3 andT7), which in 

turn maintained parity among them. The latter five treatments were 

significantly superior to no manure either with or without panchagavya 

spray (T 2 and T 1), with the lowesto harvest index of sunflower being 

recorded with no manure (T 1)' 

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 10), which was 

comparable with all other organic sources tried in combination with 

panchagavya (T 12, T 6, T 14 and T 8), which were comparable among them, 

but significantly higher than with all the organic sources without 

11 1.1 



panchagavya (T 9, TIl, T 5, T 13 and T 7), which in turn maintained parity 

iiillong them. The laLtel fiVe treatmellts maimailled slatisl1cal supenorily 

over recommended dose of fertilizer either with or without panchagavya 

(T4 and T3), which were comparable between them and significantly higher 

than with no manure + panchagavya spray (T2) 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 (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 (TlO, T)2, T6, T14 and Ts), which were comparable 

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

manure, farm yard manure, pig manure and vermicompost (T9, TIl, T5, Tl3 

1\ " ..•. t ~ ."i 
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andT7), which in turn maintained parity. The latter five treatments were 

slgmiIcantly supenor to no manure with or without panchagavya spray (12 

and T I) and the lowest nitrogen uptake was recorded with unmanured plot 

(TI)' 

4.2.14 Phosphorus Uptake 

Phosphorns llptC1ke ofsllntlower estimC1teo ;:It 1'5 10 4'5. nO 7'5 nAS 

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 12 and 

Til)' The next highest phosphorus uptake was associated with pig manure 

with or withoutpanchagavya, (T14 and T l3), which was significantly higher 

than with neem leaf manure or vermicompost with or without 

panchagavya, (T 10, T 9 T 8 and T 7), which in turn was statistically superior , . 

to farm yard manure or recommended dose of fertilizer with or without 

panchagavya (T6, 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 of sunflower was recorded with 

vermicompost either with or without the spray ofpanchagavya (Tg and T7)' 

The next highest potassium uptake was associated with pig manure with or 

without panchagavya, (T 14 and T 13), 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 6, T 10, T 12, T 5, T 9, and Til), 

which were comparable among them, but statistically superior to 

recommended dose of fertilizer with or without panchagavya (T4 and T3)' 

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 raIsmg 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 

[erlil1zcI along with spray of pa71chagal'ya (Ti ), which were hmvever. 

comparable with recommended dose of fertilizer (T 3) and significantly 

higher than with all the organic sources tried along with panchagavya (T 10, 

T12, T6, TI4 and Ts), which were comparable among them, but significantly 

higher than with all the organic sources without the use of panchagavya 

(T9, Til, T5, Tl3 and T7), which were comparable among them and 

significantly higher than with no manuring with or without pa/l(.:hagClvya 

spray (T 2 and T I). The lowest amount of gross returns were obtained with 

unmanured plot (TI). 

4.2.17 Net Returns 

Net returns from raIsmg 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 (T 4)' which were however, . 

comparable with recommended dose of fertilizer (T 3) and poultry manure 

in combination with panchagavya spray (T 12), which were significantly 

higher than with neem leaf manure or farm yard manure along with 

panchagavya spray (T 10 and T 6), which maintained significant disparity 

with each other and superior to Poultry manure, vermicompost or pig 

I (,' i 
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manure along withpanchagavya and neem leaf manuring (T1], T8, TI4 and 

T9) which were comparable among them, but significantly higher than with 

farm yard manure (T 5) and it was in tum superior to vermicompost (T 7) 

and Pig manure (T 13), which were comparable between them and 

significantly higher than with no manuring with or without panchagavya 

spray (T2 and TI). The lowest amount of net returns were obtained with 

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 12), 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 (T 11), 

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 10) which were comparable 

among them, but significantly higher than with neem leaf manure or farm 

yard manure in combination with panchagavay (T 9 and T 6) , which in tum 

were comparable and significantly higher than with farm yard manure (T 5), 



, r 
I 

vermicompost or pig manure either with or without panchagavya spray (T 8, 

i 14, T; and T 13), which were on pal aud significantly superior to no 

manuring with or without panchagavya spray (T2 and TI)' The lowest 

benefit -cost ratio was recorded with unmanured plot (T I)' 

4.2.19 Post harvest Soil Fertility Status 

4.2.19.1 Soil organic carbon 

f'osl harvest soil organic carbOll status aner sunflo\\~[ crop \\'a~; 

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 (T 9)' which was however comparable 

with neem leaf manure in combination with panchagavya (T 10), 

vermicompost or farm yard manure with or without the use of 

panchagavya (T7' T8, Ts and T6) and significantly superior to pig manure 

or poultry manure either with or without panchagavya spray (T 13, T 14, T 11 

and T 12)' which were comparable among them. The lowest status of post 

harvest soil organic carbon was recorded with unmanured plot with the use 

of panchagavya (T2), which was however, comparable with unmanured 

plot (T1) and supply of recommended dose of nitrogen through fertilizer 

either with or without panchagavya (T 4 and T 3 ). 



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 (T 9), which was however, 

comparable with neem leaf manure in combination with panchagavya (T I 0) 

and significantly higher than with poultry manure either with or without 

panchagavya spray (Til and T 12), which was comparable between them 

and superior to vermicompost with or without the use of panchagavya (T 7 

and T 8), which in turn was significantly higher than with pig manure or 

farm yard manure either with or without panchagavya spray (T13, T14, Ts 

and T 6), 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 (T 4 and 

T3)' The lowest status of post harvest soil available nitrogen was recorded 

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

unmanured plot with the use of panchagavya (T 2)' 

I ') 
~ ,.;. - , 
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T 6 and T 5)' Application of recommended dose of fertilizer with or without 

panchagavya (T 4 and T 3) to preceding crops resulted in higher LAI than 

that of with the residual effect of non manuring to previous crops with or 

without panchagavya, (T2 and T,), which recorded the lowest LA!. 

4.3.3 Dry Matter Production 

Drv matter proctu~tjon of PTf'f'nrTilm 3t 1') 10" 45 DAS and at 

harvest was significantly inf1uenced by the residual effect of varied 

manurial practices and use of panchagavya to both the preceding crops of 

maize and sunf1ower, 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 12 and TIl) applied to previous crops of maize and 

sunf10wer 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, (T '4 and T 13), 

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

manure with or without panchagavya, (T,o and T9), which in turn was 

statistically superior to the residual effect of vermicompost or farm yard 

manure with or without panchagavya (Ts, T7, T6 and Ts). Application of 

recommended dose of fertilizer with or without panchagavya (T 4 and T 3) to 

preceding crops resulted in higher dry matter production than with the 



·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 (T lI ), which was comparable 

with poultry manure along with panchagavya (T 12) and significantly higher 

than with fertilizer or pig manure or neem leaf manure with or without 

panchagavya (T3, T4, T l3 , T14, T9 and TlO), which were comparable among 

them and superior to vermicompost with or without panchagavya, (T 7 and 

T8), which in turn were statistically superior to farm yard manure with or 

without panchagavya (Ts and T6)' The lowest status of soil available 

phosphorus was recorded with unmanured plot with panchagavya (T 2), 

which was however, comparable with unmanured plot (T 1)' 

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 (T7), which was however, comparable 

with vermicompost along panchagavya, pig manure with or without 

panchagavya (T8, TI4 and T13) and significantly higher than with neem leaf 

manure or farm yard manure or poultry manure or fertilizer either with or 

without panchagavya, (T9, T IO, Ts, T6, Til, T12, T3 and T4), which were 

comparable among them. The lowest SOll avallable potassium status was 

recorded with unmanured plot with panchagavya (T 2), which was however, 

comparable with unmanured plot (T 1)' 

4.3 GREEN GRAM (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 

rnanurial 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 (T12 and Til) 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 

manure with or without panchagavya, (T14 and T 13), which was 

significantly higher than with the residual effect of neem leaf manure with 
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or without panchagavya, (TIO and T9), which in turn was statistically 

superior to the residual effect of vermicompost or farm yard manure with 

or without panchagavya (T 8, T 7, T 6 and T 5)' Application of recommended 

dose of fertilizer with or without panchagavya (T 4 and T 3) to preceding 

crops resulted in taller plants than with the residual effect of non manuring 

to previous crops with or without panchagavya, (T2 and TI), which 

prorlWf'rl thf' pl(1nts of thf' shortf'st st(1tme 

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 (TI2 and TIl) applied to previous crops of m(iize and 

sunflower was comparable, in respect of LAI of greengram, which was the 

highest. The next best LAI was recorded with pig manure with or without 

panchagavya, (TI4 and T 13), which was significantly higher than with the 

residual effect of neem leaf manure with or without panchagavya, (T 10 and 

T9), which in turn was statistically superior to the residual effect of 

vermicompost or farm yard manure with or without panchagavya (T 8, T 7, 
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'residual effect of non manurine to prevIOUS crops with or wilhout 

panchagavya, (T2 and T I ), which produced the lowest dry matter. 

4.3.4 Number of Pods Planf l 

Number of pods planrl of greengram was significantly influenced 

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

'i,l)iil lhc IJ!cc:ecling crops of maize alld 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 (T12 and Til) applied to previous crops of maize and 

sunflower was comparable, in respect of number of pods planf l of 

greengram, which was the highest. The next highest number of pods planr l 

was recorded with pig manure with or without panchagavya, (T 14 and Tn), 

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

manure with or without panchagavya, (T 10 and T 9), which in tum was 

statistically superior to the residual effect of vermicompost or farm yard 

manure with or without panchagavya (Ts, T7, T6 and Ts). Application of 

recommended dose of fertilizer with or without panchagavya (T 4 and T3) to 

preceding crops resulted in higher number of pods planrl than with the 

residual effect of non manuring to previous crops with or without 

panchagavya, (T2 and T I ), which produced the lowest number of pods 

planr l
, 



4.3.5 Number of Seeds Pod-1 

Number of seeds pod-lof 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). 

panchagavya (TJ2 and TJI) applied to previous crops of maize and 

sunflower was comparable, in respect of number of seeds pod-lof 

greengram, which was the highest. The next highest number of seeds pod- I 

was recorded with pig manure with or withoutpanchagavya, (T14 and Tl3), 

ch was significantly higher than with the residual effect of neem leaf 

manure with or without panchagavya, (TlO and T9), which in tum was 

statistically superior to the residual effect of vermicompost or farm yard 

manure with or without panchagavya (T 8, T 7, T 6 and T 5)' Application of 

recommended dose of fertilizer with or without panchagavya (T 4 and T 3) to 

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

residual effect of non manuring to previous crops with or without 

panchagavya, (T2 and Tl)' which produced the lowest number of seeds 

pOd-I. 
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4.3.6 Thousand Seed Wei~ht 

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). 

Resldual eUect of poultry manure either with or without the spray of 

panchagavya (Tl2 and Til) 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, (T14 and Tl3), 

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

manure with or without panchagavya, (T to and T 9), which in tum was 

statistically superior to the residual effect of vermicompost or farm yard 

manure with or without panchagavya (Ts, T7, T6 and Ts). Application of 

recommended dose of fertilizer with or without panchagavya (T~ and T 3) to 

preceding crops resulted in higher thousand seed weight than with the 

residual effect of non manuring to previous crops with or without 

panchagavya, (T2 and Tt), which produced the lowest thousand seed 

weight. 



4.3.7 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). 

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

panchagavya (T 12 and TIl) 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, (T 14 and T 13), which was significantly higher 

than with the residual effect of neem leaf manure with or without 

panchagavya, (T 10 and T 9), which in tum was statistically superior to the 

residual effect of vermicompost or farm yard manure with or without 

panchagavya (Tg, T7, T6 and Ts). Application of recommended dose of 

fertilizer with or without panchagavya (T4 and T3) 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 2 and T I)' 

whiGh 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 effect of poultry manure either with or without the spray of 

panchagavya (T 12 and Til) 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, (T 14 and T 13), which was 

significantly higher than with the residual effect of neem leaf manure with 

or without panchagavya, (TIO and T9), which in turn was statistically 

superior to the residual effect of vermicompost or farm yard manure with 

or without panchagavya (T 8, T 7, T 6 and T 5). Application of recommended 

dose of fertilizer with or without panchagavya (T 4 and T 3) to preceding 

crops resulted in higher haulm yield than with the residual effect of non 

manuring to previous crops with or without panchagavya, (T 2 and T I)' 

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). 

Residual ei1ecL 01 poullry lllanun: eithel 

panchagavya (T 12 and TIl) 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, (T 14 and T 13), which was 

significantly higher than with the residual effect of neem leaf manure with 

or without panchagavya, (TIO and T9), which in turn was statistically 

superior to the residual effect of vermicompost or farm yard manure with 

or without panchagavya (T 8, T 7, T 6 and T 5)' Application of recommended 

dose of fertilizer with or without panchagavya (T 4 and T 3) to preceding 

crops resulted in higher harvest index of greengram than with the residual 

effect of non manuring to previous crops with or without panchagavya, (T 2 

and T 1), 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 eflect 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 of 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 prf'viops ('rop~ wit1l or 'sitholll PUi/("/{.li~{11 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 (T12 and Tll ) 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, (T 14 and T 13), which was 

significantly higher than with the residual effect of neem leaf manure with 

or without panchagavya, (T 10 and T 9), which in turn was statistically 
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superior to the residual effect of vermicompost or farm yard manure with 

01 without punchuguvyu US, T7, T6 and Ts). Application of recommended 

dose of fertilizer with or without panchagavya (T 4 and T 3) 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, (T2 and T I ), which recorded the lowest phosphorus 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 years of study 

(Table 4.44). 

Residual effect of vermicompost either with or without the spray of 

panchagavya (T sand T 7) 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, (T 14 and T 13), 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 6, T 10, 

T12, Ts, T9, and Til)' but comparable among them. Application of 

recommended dose of fertilizer with or without panchagavya (T 4 and T 3) to 
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preceding crops resulted in higher potassium uptake than with the residual 

effect of nOll manunng to previOus crops with or wIthout panchagavya, (T 2 

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

4.3.14 Gross Returns 

Gross Returns of raising of greengram crop were significantly 

inflnenced by the resirh1(ll effect nf v~ried manurial praciiC'.fC~ 'ina H:;C ur 

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 12), which were however, comparable with 

poultry manure alone (Til) and significantly higher than with pig manure 

either with or without panchagavya (T 14 andT 13), which were superior to 

neem leaf manure with or without panchagavya (TIO and T 9), which in turn 

were significantly higher than with vermicompost or farm yard manure 

with or without the use of panchagavya (T 8, T 7, T 6 and T 5 );- Supply of 

nitrogen through fertilizer either with or without panchagavya (T4 and T3) 

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 (T2 and TI)' The lowest amount of gross returns were realised with 

unmanured plot (TI)' 



~ .... 
"'" ::I 

= eo: 
6 

0 .... ... 
eo: 

"'" ... 
'" 
'"' <:J 
I ... 

!4:: 
~ = ~ 

~ 

'" E: 
::s' ... eo: 
~.d 

"'" '" ~~ 
'7 

'" = ""',,-., ::s-
~ 'eo: 
"",.d 

~g 

" 

'" ... = ~ e ... 
eo: 
~ 

"'" E---

IF) co 
0 0 
0 
N N 

~ 0 
0 0 
0 
N N 

II') 0 
0 N 
0 ...-< 

N <:::t-

~ 0 
C""> ~ 
~~ 6() 
t'l tf) 

IF) 0 
0 N 
0 0\ 
N r-

~ 0 
0 0 
0 \0 
N r-

Q) 

g 
ro 
8 
0 z 
[-; 

r- M 
..--< 

""" N N 

\0 M 
0 M 

N N 

0 0 

""" 
"'i" 

<:::t- "'i" 
~ tn 

0 0 
V "(j' 
c:_:-> C) 
'T tn 

0 0 

""" """ ('\ ('\ 
CO 0\ 

0 0 
"'i" "'i" 
CO CO 
r- CO 

I-< 
0 
N ....... -c::s '-2 

~ ~ 
~ ~ 0 c::s 
1; Q) 

r:/l .g § 
~ '"d 

Q) + '"d 
Q) ~ 
1-< Q) 
;:J 8 § 8 
8 0 

u 
0 
~ z 

N <') 

t-< [-; 

..--< r- tn 0\ 
tn r- co 0\ 
N N N N 

, 

0\ <:t r- r-
M \0 r- co 
('\ C"'l N C"'l 

0 0 0 0 
N ('\ "'i" \0 
r- r- 0 tn 
tn '-D r- r-

0 0 0 0 
Ge '-J ,'1 \.'-.j 
(,I ("1 1'- ,_oj 

on '-0 \D (---

0 0 0 0 
N 

('\ "'i" \0 
lI) CO M tn 0 0 ..--< 0\ ...... ....... ...-< 

0 0 0 0 
CO "<t ('\ ('\ 

0 lI) 0\ 0 0 0 0 0\ ..-< ...--< ........ 

c::s 
~ 
~ 
c::s 
~ 

t..) 

§ 
~ c::s 
+ ~ I-< 
0 
N ?f ....... - ~ ....... 
1:: t..) 

~ ~ 
c::s 

~ ~ 0 + Q) 
r:/l Q) Q) 

0 S I-< 

'"d ;:J 
~ ~ 

'"d ro ro ...... 
Q) ::;8 ::;8 r:/l 

0 '"d 0.. ~ "d "d 8 Q) 

8 I-< 

8 ro 0 

8 ~ ~ u ....... 

~ § 0 

~ u 
Q) Q) 

~ ~ ~ > 
~ on \0 r--

[-; t-< t-< t-< 

r-
""" 

M 0 r- <:::t- ...--< 0\ tn 
0 tn \0 N M 0\ 0\ tn ~< 0 
M M M "'i" """ M M 0 0 

0\ 0\ M 0 M r- ...--< tn <:::t-
0\ 

""" 
tn ...--< ,......; co co """ ...--< 0 

N M M "'i" <:::t- M M 0 0 

0 0 0 0 0 0 0 r-
co """ co "'i" co "'i" \0 

"'i" 
tn 

co \0 co <:::t- \0 0 M 0\ 
r- 0\ 0\ N N ...-< ...--< '<T \0 

..-< ,......; ..--< ...--< N 

0 0 0 0 0 0 0 \'0 
~(; ~ i C---:_-) 66: 2::~ 00 I '-J I ("-! 

'Ii ("'I In \.!_) I 00 U' : trl 

r- 0\ 0\ 
~~-~ <"1 0 0 ~\D ....... ...--< ...--< ...--< 

0 0 0 0 0 0 0 CO 
CO <:::t- CO <:::t- CO '<T \0 \0 
\0 "T \0 N 

""" 
CO ...--< M 0 

...--< M M \0 \0 <:::t- tn CO CO 

....... ...--< ...--< ...--< ...--< ...-< ...--< N 

0 0 0 0 0 0 0 ...--< 
\0 """ 

0 CO "<t CO "'i" 
\0 

<:::t-
M 0 M \0 CO <:::t- \0 CO 
...--< M M tn tn <:::t "<t r- r-
...--< ....... ...--< ...... ,......; ...... ,......; ('\ 

c::s c::s 
~ ~ 
~ ~ c::s c::s 

~ ~ c::s c::s ~ c::s ~ 

~ 
t..) u ~ ?f ~ c::s c::s ~ ~ 

~ ~ t..) U 
~ + ~ + c::s c::s ...... ~ 

0 ~ ~ en S ;:J + ---0 + tn 
0.. § ~ 0 0 Q) 

8 ~ ~ ro 1-< 1-< 0 ro ro 8 8 § ;:J 
0 ~ 0 ~ 

" u - c £ ro ro ....... 

~ C § 8 8 ...... 8 8 - -Q) Q) ;:J ;:J bl) bl) 0 Q) Q) Q) 0 0 ....... ....... ~ > z z p... p... p... p... r:/) U 

00 0\ 0 ~ N <') ~ 
~ 

t-< t-< t-< [-; t-< [-; t-< 



·4.3.15 Net returns 

Net Returns of raIsmg 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 jWnc!IUguvyu spnt) (1'12), WhIch were however, comparable with 

poultry manure alone (TJ J) and significantly higher than with pig manure 

either with or without panchagavya (TJ4 andT J3), which were superior to 

neem leaf manure with or withoutpanchagavya (T!D and T9), which in turn 

were significantly higher than with vermicompost or farm yard manure 

with or without the use of panchagavya (Ts,· T7, T6 and Ts ). Supply of 

nitrogen through fertilizer either with or without panchagavya (T 4 and T 3) 

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 (T2 and 

T J)' The lowest amount of net returns were realised with unmanured plot 

(TJ). 

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 

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

The highest benefit -cost ratio was recorded with poultry manure 

along with panchagavya spray (T 12), which was however, comparable with 

poultry manure alone (T I!) and significantly higher than with pig manure 

either with or without panchagavya (T 14 andT 13), which was superior to 

". \ "I leaf manure with or vvithoul pLinchug{f\~)J(/ Cl!o and '19), which in turn 

was significantly higher than with vermicompost or farm yard manure with 

or without the use of panchagavya (T 8, T 7, T 6 and T 5 ). Supply of nitrogen 

through fertilizer either with or without panchagavya (T 4 and T 3) 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 2 and 

T 1). The lowest benefit -cost ratio was recorded with unmanured plot (T I). 

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 differed 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 (T 9), which was however comparable 

with neem leaf manure in combination with panchagavya (T \0), 

vermicompost or farm yard manure with or without the use of 

panchagavya (T 7, T 8, T 5 and T 6) and significantly superior to pig manure 

or poultry manure either with or without panchagavya spray (T I3 , T14, Til 

and T 12)' which were comparable amonr; them The loyvpst C;tl1ttlS of 

harvest soil organic carbon was recorded with unmanured plot with the use 

of panchagavya (T2)' which was however, comparable with unmanured 

plot (T I) and supply of recommended dose of nitrogen through fertilizer 

either with or withoutpanchagavya (T4 and T3)' 

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 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 nitrogen post harvest of 

greengram was recorded with neem leaf manure (T 9), which was however, 

comparable with neem leaf manure in combination with panchagavya (T \0) 

and significantly higher than with poultry manure either with or without 
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panchagavya spray (T II and T 12), which was comparable between them 

'and superior to vermicompost or pig manure with or without panchagavya 

(T7, Tg TI3 and T I4), which in tum was significantly higher than with farm 

yard manure either with or without panchagavya spray (T 5 and T 6)' Supply 

of recommended dose of nitrogen through fertilizer with or without 

panchagavya spray recorded significantly lesser status of soil available 

, ' ,'jF;:~I' iJWll wilL any of the Olgailic ~;()urcr:,'; (,:](Ilei I\'JUI Ul \\ lihoui 

panchagavya spray (T4 and T3)' The lowest status of post harvest soil 

available nitrogen was recorded with unmanured plot (T I)' which was 

however, comparable with unmanured plot with the use of panchagavya 

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 (Til)' which was comparable 

with poultry manure along withpanchagavya (T I2) and significantly higher 

than with fertilizer or pig manure with or without panchagavya (T 3, T 4, T 13 



~ " 

· and T 14), which were comparable among them and superior to neem leaf 

manure with or without panchagavya (T 9 and T 10), which were 

significantly higher than with vermicompost with or without panchagavya, 

(T 7 and T 8), which in turn were statistically superior to farm yard manure 

with or without panchagavya (Ts and T6)' The lowest status of soil 

available phosphorus was recorded with unmanured plot with panchagavya 

{'T", whirh '.'las hmYCvC'L. comparabk \yith 1 .. 1.11111'1n1.1(('rl plol (Til 

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 (T7), which was however, comparable 

with poultry manure along with panchagavya, pig manure with or without 

panchagavya (T8, TI4 and T i3) and significantly higher than with neem leaf 

manure or farm yard manure or poultry manure either with or without 

panchagavya, (T9, T IO, Ts, T6, Til and Tl2), which were comparable among 

them and significantly higher than with fertilizer either with or without 

panchagavya (, T 3 and T 4). The lowest soil available potassium status was 



recorded with unmanured plot with panchagavya (T 2), which was however, 

l"olllparable wlth unmanured plot (I}). 

4.4 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 

:';,lL,ceeding greellgrarn 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 the 

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 

willi punchugavyu 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 2)' The lowest biomass production by the cropping system was 

recorded with no manuring to any of the three crops. 

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 manure III 

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 2)' The lowest 

economic yield by the cropping system was produced with no manuring to 

any of the three crops. 
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4.4.3 Economics of the Cropping System (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 

wen~ however 

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 (T2)' 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 hip,her than with f(lrm V(lrn manm" ann it WCl:~ ill 

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 manurial 

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 

puru.:huguvyu spray. The lowest benefit -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 

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 panchagavya. 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 parameters 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. 
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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. vermirompost ?Inn f 8rmYClrn ma1ll.11T arldr:d rnure 

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 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. 
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4.4.4.2 Soil available nitrogen (TaMp 4,53 and 4054) 

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 

trier! neem If'::1f m?lnure, poultry 1l1DJ1tlfC ;llld \T{fJlie OlltjJOSI rc:p J.';heci 

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 availablephosphorus (Table 4.55 and 4,;6) 

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 

"'.0;1 ~v~il(lhl~ phosphorns stRtl1S '.'lith vRried rmmmi211 practice::: W(iS 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 

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 thp Cropping Sy§tem 

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 

1mt~ke of the resre~tivf' nutrients by 811 the 1hree U(JjJ'; or l]l( U()Ppmf) 

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 

exert 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. 

ld'valdaMe plW5plwrus balance in the cropping 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 thp cropping system 

The balance of available potassium in the soil (Table 4.63 and 4.64) 

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 

w~il(Jh]e pot::'!ssillm 'V(lS positiv0 '.'lith (Ill thE' 111 81111 ri::lJ 

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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CHAPTER V 

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 prochlctivitv 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 mean 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 TRF;\T1VrENTS 

The experiment was laid out in randomized block design with three 

replications. 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 

1ll,11IUllc\ I (lctlCl:~; applied to lllaiLc and sunflower crops. Laier greengram 

crop was raised as a residual crop without any treatmental imposition, to 

trace out the magnitude of carryover 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 

(T2 and T1), 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 2) 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 ofN, 

P and K through fertilizers was imposed as a treatment (T 3) and another 



treatment tried was rerommf'nded dose ofN, P amI K through fertilizers in 

combination with panchagavya spray (T 4). 

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 

llluSi i:;tll'l the ntecls 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. 

5.3 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- l and number 

of grains row- l of cob and longest cobs with largest girth and highest 

weight, highest grain weight, highest yield (grain as well as stover), htghest 

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-1) of maize as influenced by 
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Fig 5.2: Total dry matter production (kg ha-1) and grain yield of maize as 
~ll;'U~l1U~U u)' varum manurIal practices and panchagavya spray 
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Fig 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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Fig 5.6: Tryptophan content (%) of maize grain as influenced by varied 
mannrial nrall'till'P4;! ~ntl nflHroltFUU .... .,. ~~-~., 
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· the highest stature, which could accrue huge quantity of hiomass 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 resulted 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 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 



Fig 5.7: Stage-wise nitrogen uptake (kg ha-1) of maize as influenced bv varied 
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Fig 5.8: Stage-wise phosphorus uptake (ke; ha-1) of mai7.e :."" infltu""o,,,,1 J,.:, 
va ... ~U manurial practices and pancllagavya spray 
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Fift 5.9: Sta~e-wise potassium uptake (ke: 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 

\\ illl llll [,Tollllllended dose of l'elli/(;,L \\ lllk the hCllcilH:osl JallO (I ( 

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 farming, 

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 



Fig 5.10: Gross returns, Net returns (Rs ha- l
) and B-C Ratio of maize as 
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organic sources could produce growth parameters and yield attributes of 

higher 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. 

1'.1nior 1l1ltrif?llt h8bnr:f \\'0111c1 be eli ffelent \\ iih di Cii ?i\i tl" 

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 is desired, 

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 et al. (1994), Ramamurthy and Shivashankar (1995), 

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



Growth parameters, yield attributes, yield, nutrient uptak~ q11311ty 

parameters 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 what happened in the present study. 

Numerous research reports revealed the same phenomenon in several 

crops, including maize. 



5.4 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- 1 (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 requirement. 

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.l3). The results of present investigation are in accordance 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-1) of sunflower as 
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Fig 5.12: Total seeds and Filled seeds head-1 of sunflower as influenced 
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Fig 5.13: Total dry matter production and seed vield (kfJ h~-l) of ~lJnfln'U,. ... Q" 

intluenced 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 findinp:s V,.l("ft' 

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. 

S .16) was highest with poultry manure. The potassium uptake (Fig. 5.17) 

\\Wi hifihc~it \\ illl \cnnicompost. Under reC01Tlll1erHkd !eycl or nitrogcn 

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 results are in agreement with those of 

Raju et al. (1991), Bhiday (1994), Ramamurthy and Shivashankar (1997), 

Sharanappa and Shivaraj (1997) and Lam et aI. (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 hi8hest seen yield 

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 

(200L) and Somasundaram (2002). 

Al1 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. 



Fig 5.18: Gross returns, Net returns (Rs ha-1
) 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. Exactly th(lt W(lS whnt happrnecl in the: , , 1 
II ;;1lt(1) 

Widely published research evidence is available to support the same 

phenomenon in several crops, including sunflower. 

5.5 EFFECT OF PANCHAGA VYA 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 microorganisms 

(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. 



Growth parameters, yield attributes, yield, nitrogen uptake o-r(l1n 

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 panchagavya could not exert any pronounced effect III 

COlIlbmatlOl1 Vvlth 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. 

l..) ( .! 

! 



The effect of foliar applicalion of punchugulJYu along wlth 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 

itilUIT, Pl)~ manure, vermicompost, poultry lllanure and ncelll leaf 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 

[llC rnanurf~; to ~;unnowcr crop was totally contrasting with maIze. The 

effect of combination of panchagavya and organic manures was striking on 

the performance of sunflower. All the five organic 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 lndepth stndie:, 

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 ofpanchagavya 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 MANURIAL PRACTICES 
TO lVIAIZE 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 

rutrogen. In the present study, greengram crop was raised succeeding 

sunflower, without imposing any treatments, with the aim to find out the 

carryover 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 planr1and 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 (Fig 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 carryover 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 



Fig 5.19: Stage-wise dry matter production (kg ha-1
) of green gram as 
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Fig 5.20: Total dry matter production and seed yield (kg ha-1) of green gram 
as influenced bv the residll91 pffprt of vc;a .. i .. ..J """ ....... _:~I __ ~_4-: __ _ 
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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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Fig 5.23: Stage-wise phosphorus uptake (kl! ha-1) of JJrppn ~ .. n.,... ... ~ :=~::::: __ .: 
uy Ult: reSlOual etlect of varied manurial practices and panchagavya 

spray to preceding crops of maize and sunflower 
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Fig 5025: Gross returns, Net returns (Rs ha-1
) and B-C Ratio of green gram 

as lOnfluenced bv the resirlu91 pffpl't of' .. 7< .... ;~...1 ___ __ . 0 • • • 
____ ___ & __ • p" ........... """".3 

and panchagavya spray to preceding crops of maize and sunflower 
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and poultry manure, which was applied to the preceding crops contCl1ned 

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 green gram, 

but significantly superior to fertilizer, indicating that fertilizers can not 

leavc 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 et aZ. (1998) and Dash et al. (2000). 

5.7 PERFORMANCE OF CROPPING SYSTEM AS A WHOLE 

The performance efficiency of any croppmg 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 

equivalent yield) and economic parameters. 



Fig 5.26: Total Biomass Production (Kg ha-1) of the cropping system as a 
whole as influenced by varied manurial Dracti('p~ ~nd _nn"F'lffl::Fn ~ .. n 
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Fig 5.27: Total Economic Yield* (Kg ha-1
) of the cropping system as a whole 

as influenced by varied manurial practices and oancha!!avva snrav 

~ 

' III 
.:: 

~ 

10000 

7500 

5000 

2500 

2003-2004 

o 

T1 T2 T3 T4 T5 T6 T7 T8 T9 T1D T11 T12 T13 Ti4 

Treatments 

C ~lZe msunflower o 

2004-2005 

Ti T2 T3 T4 T5 T6 T7 T8 T9 TiD Tii Ti2 Ti3 Ti4 

Treatments 

!Sunftower o 



, , . 
, f 

. ( 

The highest biomass production, economic yield (maize gram 

equivalent 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 

(hg. ).29) from 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 orgamc 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 

yield) 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). 



Fig 5.28: Total Biomass Production Vs Total Economic Yield * (Kg ha- l ) of the 
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Fig 5.29: Gross returns, Net returns (Rs ha- l
) 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 croppmg 

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 maXImum 

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. 



5.8 DYNAMICS OF SOIL FERTILITY IN THE CROPPINC 
SYSTElVi 

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 

annual 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 nitrogen 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 flnd fflrmyard manure while the build 11iJ OJ 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 

associated with neem leaf 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 

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 positive 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. 

\.1') 



5.9 SCOPE AND PROSPECTS OF ORGANIC FARMING IN 
MAIZE SUNFLOWF,R -GREENGRAM 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 dos~ of nl1trient.s supplied tJllollgh 

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. 



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. 

Pcnlsai or lhc above resulLs 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 

long run, the productivity and profitability of cropping system with 

organics would be far higher than with continuous use of fertilizers alone, 

since the biological wealth and organic matter status of the soil would be 

largely 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. 



5.10 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. 

!\rnollg ell [relent organics Lried, farm yard manure or pig manure or 

vermicompost III 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 orgamc 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 u-se 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 m 

combination with the foliar application of panchagavya was found 

the besl on the }Jeriormance of succeeding crop of greengram m 

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 orgamc 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 orgamc carbon and available 

nitrogen, available phosphorus and available potassium were found 



built up to a considerable extent with the nsf' of organic rnanun~s 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 availahle in thp f(lrm itsdf 01 

1ll 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 carryover effect of organics 

applied to preceding crops and could produce reasonable yield, 

besides enriching the soil fertility. 



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. 

~ Po<;sihility nf includi l~ell nl;:lnIJre~j Iii the ullcn:;lVC croppmg 

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 dillltf':O stock solution of pUllchuguvyu 

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 

1 J I Carlil lllg Lu 

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 



CHAP'l'ER - 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 

: runpus . V.Agricultural College) of Acharya N.G Ranga Agricultural 

University, Andhra Pradesh. In these investigations, maize was raised 

during later kharif and sunflower during late rahi. Greengrarn was raised as 

residual crop in summer. The experiment was laid out in a randomized 

block design, replicated thrice. 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 

leai, 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-I03, MSFH-17 and LGG-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 

on green graIn exerted variable ini1uence 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- I and number of grains 

row- I of cob and longest cobs with largest girth ano hirhE'st ,vf'irht hi 

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 (T4), which were however, 

comparable with recommended dose of fertilizer (T 3) and significantly 

higher than with farm yard manure or pig manure or vermicompost in 

combination with application of panchagavya (T 6, T 14 and T 8), which were 

comparable, but significantly higher than with farm yard manure or pig 

manure or vermicompost (Ts, T I3 and T7), which maintained parity among 

them, but significantly higher than with poultry manure, and neem leaf 

manure either with or without panchagavya spray (T12' TIl, T IO and T9), 

which were comparable among them and statistically superior to non 

manuring with or without panchagavya spray (T2 and TI). All the above 

mentioned parameters of maize were at their lowest with unmanured 

plot (TI)' 



Nitrogen uptake by maize 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 

registered with recommended dose of fertilizer along with spray of 

panchagavya. 

The highest phosphorus uptake ofmni7f' WRS )'r:cordcd \\iill puultl\ 

manure either with or without the spray of panchagavya (T 12 and TIl). The 

next highest phosphorus uptake was associated with pig manure with or 

without panchagavya (T14 and T I3), which was significantly higher than 

with neem leaf manure or vermicompost with or without panchagavya, 

(T 10, T 9, T 8 and T 7), which in turn was statistically superior to farm yard 

manure or recommended dose of fertilizer with or without panchagavya 

(T6, T5, T4 and T3)' 

The highest potassium uptake of maIze was recorded with 

vermicompost either with or without the spray of panchagavya (T 8 and T 7)' . 

The next highest potassium uptake was associated with pig manure with or 

without panchagavya (T14 and T 13), which was significantly higher than 

with farm yard manure or neem leaf manure or poultry manure with or 

without panchagavya, (T 6, T 10, T 12, T 5, T 9, and T II)' which were comparable 

among them, but statistically superior to recommended dose of fertilizer 

with or without panchagavya (T 4 and T 3)' 



The lowest uptake of nitrogen, phosphorus and potassium by maiz(; 

crop at different crop growth stages was recorded in unmanured plot (T1). 

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 panchagavva 

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 farm yard 

manure in combination with application of panchagavya (T 6), 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, T14, Ts, TJ2 and Tll ), which were comparable among 

them, but significantly higher than with vermicompost or pig manure 

alone and neem leaf manure with or without panchagavya (T 7, T 13, T 9 and 

T 10), which were comparable among them and significantly higher than 

with no manuring with or withoutpanchagavya spray (T2 and TI)' 

The highest benefit-cost ratio was recorded with poultry manure 

along with panchagavya spray (T \2), which was however, comparable with 

poultry manure alone (T L I) and farm yard manure in combination with 

application of panchagavya (T 6) 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 manurinQ ,.-

with or without panchagavya spray (T2 and Tl)' 

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

crop were the lowest with non-manuring through any source (Tl)' 

Sunflower crop has flowered and matured at the earliest with no 

manure either with or without ponchafYavJ!(1 '.vhir'h W(}~ sipniuulJIlh 
(_) , lJ _' 

earlier 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-l 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 (T4)' which were however, 

comparable with recommended dose of fertilizer (T 3) 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 

(TlO, T]2, T6, Tl4 and Ts), which were comparable among them, but 

significantly higher than with neem leaf manure, poultry manure, farm yard 

manure, pig manure and vermicompost (T9, TJI , Ts, T13 and T7), which in 



turn maintained parity among them. The latter five treatments maintained 

statistical superiority over no manure + panchagavya spray (T 2) and no 

manure (TI)' All the above mentioned parameters of sunflower were at 

their lowest with unmanured plot (T I)' 

The highest oil content in the seed of sunflower was recorded neem 

leaf manure in combination with panchagavya spray (T 10), which was 

('ompRr(lble \\ ith all (Jther orgamc sources tned ill cornbination with 

panchagavya (T t2, T6, TI4 and Tg), which were comparable among them, 

but significantly higher than with all the organic sources without 

panchagavya (T9, TlI , Ts, Tl3 andT7), which in turn maintained parity 

among them. The latter five treatments maintained statistical superiority 

over recommended dose of fertilizer either with or without panchagavya 

(T 4 and T 3)' which were comparable between them and significantly higher 

than with no manure + panchagavya spray (T2) and no manure (TI)' The 

oil content of sunflower seed was found to be the lowest with unmanured 

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 was recorded with 

poultry manure either with or without the spray of panchagavya (T 12 and 

T II)' The next highest phosphorus uptake was associated with pig manure 

with or without panchagavya, (T 14 and T 13), which was significantly higher 

than with neem leaf manure or vermicompost with or without 

panchagavya, (T 10, T 9, T 8 and T 7), which in turn was statistically superior 

to farm yard manl1r~ or rt'c0mmenc1cd clost ur i(;lililZC( willi or WithOUt 

The highest potassium uptake of sunflower was recorded with 

vermicompost either with or without the spray ofpanchagavya (Ts and T7)' 

The next highest potassium uptake was associated with pig manure with or 

without panchagavya, (T14 and T13), which was significantly higher than 

with the residual effect of farm yard manure or neem leaf manure or 

poultry manure with or without panchagavya, (T6, T IO, T12, Ts, T9, and Til)' 

which were comparable among them, but statistically superior to 

recommended dose of fertilizer with or without panchagavya (T 4 and T 3)' 

The lowest uptake of nitrogen, phosphorus and potassium by 

sunflower crop at different crop growth stages was registered in unmanured 

plot (TI)' 

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 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 (T4), which were however, 

comparable with recommended dose of fertilizer (T 3) and poultry manure 

in combination with panchagavya spray (T'2), which were significantly 

higher than with neem leaf manure or farm yard manure along with 

panchagavya spray (T 10 and T 6), which maintained significant disparity 

with each other and superior to poultry manure, vermicompost or pig 

manure along with panchagavya and neem leaf manuring (T II, T 8, T 14 and 

T9) which were comparable among them, but significantly higher than with 

farm yard manure (T 5) and it was in turn superior to vermicompost (T 7) 

and pig manure (T 13), which were comparable between them and 

significantly higher than with no manuring with or without panchagavya 

spray (T 2 and T I)' 

The highest benefit-cost ratio was recorded with poultry manure 

along withpanchagavya spray (T'2), 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 (Til)' 

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 10) which were comparable 

among them, but significantly higher than with neem leaf manure or farm 

yard manure in combination with panchagavay (T 9 and T 6), which in turn 

were comparable and significantly higher than with farm yard manure (T 5), 

vermicompost or pig manure either with or without panchagavya spray (T 8, 

T 14, T 7 and T 13), which were on par and significantly superior to no 

manuring with or without panrhaf,{lvya spnty (TI 'T' \ 
i I) 

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

crop were the lowest with non-manuring through any source (T 1)' 

The tallest plants with largest leaf area and highest dry matter 

accrual, with the highest number of pods planr1and number of seeds pod-I 

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 12 and 

Tll) 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, (T 14 and T 13), which was significantly higher than 

with the residual effect of neem leaf manure with or without panchagavya, 

(T 10 and T 9), which in turn was statistically superior to the residual effect 

of vermicompost or farm yard manure with or without panchagavya (T 8, 

T7, T6 and Ts). Application of recommended dose of fertilizer with or 



without panchagavya (T4 and T3) to preceding crops resulted in higher 

level ot all the parameters than with the residual effect of non manuring to 

previous crops with or without panchagavya, (T2 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 ~)pl'ay of pcmchugavyu 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 (TJ2 and TIl) 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, (T14 and T13), which was 

significantly higher than with the residual effect of neem leaf manure with 

or without panchagavya, (TIO and T9), which in turn was statistically 



superior to the residual effect of vermicompost or farm yard manure with 

or without panchagavya (T 8, T 7, T 6 and T 5)' Application of recommended 

dose of fertilizer with or without panchagavya (T4 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 (T2 and TI)' 

Residual eilect of verrnicompost either with or without the spray of 

panchagavya (Ts and T7) 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 recdrded with pig 

manure with or without panchagavya, (T14 and T l3), 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 6, T 10, 

T12, Ts, T9, and Til), but comparable among them. Application of 

recommended dose of fertilizer with or without panchagavya (T 4 and T 3) to 

preceding crops resulted in higher potassium uptake than with the residual 

effect of non manuring to previous crops with or without panchagavya, (T 2 

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 benefit-cost ratio from 

greengram crop were realized with poultry manure along with 

panchagavya spray (T 12), which were however, comparable with poultry 

manure alone (Til) and significantly higher than with pig manure either 

with or without panchagavya (T14 andTI3), which were superior to neem 

leaf manure with or without panchagavya (T!o and T9), which in turn were 

significantly higher th~n with vf,rmicomposl OJ [ann Y'(lrct rn(lnUrt~ with or 

without the use of panchagavya (T 8, T 7, T 6 and T 5 ). Supply of nitrogen 

through fertilizer either with or without panchagavya (T 4 and T 3) 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 2 and 

T,). 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 



with panchagavya spray or plg 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 2)' 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 y icld) LJy 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 (T2)' 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 comp(m!hl~ amone tIlell)' Tlk; hiller duee rn(;1n1 

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 2)' 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 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 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 poultry manure along with 

panchagavya spray, which was significantly superior to all other manurial 

practices either wi Lh or without the use ofpanchagavya. 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 croppmg 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 

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 panchagavva ff's111ted in 

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 nitrogen at the end of the 

\.:wpping 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 c,onsiderFlhlf' diff('f~nc(' in (1)( pn; rnenl(ll Laiu~; 

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 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 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 

manunal 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 

buill uiJ 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 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 th~ 

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 availahle njtrog~n W(1:-; 

pO~llivc 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 exert 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 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 n~rorrlpd ,".'itl1 fcmn i d Clliilll1i [' 

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 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 following broad conclusions to FlnS\Ver the objectives 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 varied organic manures, it was found that 

among different organics, 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 orgamc 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 

sunflower 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 

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 

1t';(UlllmClldfc(i (iOSr; 01 fertilIzer ill combinatlon 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 

punchugavya 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 ~loil feriilily ~;t(llus Iv\I!1 neilhel 

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. 



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 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 grcengram jJoultIy trlcll1UJe 

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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APPENDIX-C 

Nutrient content (%) of different organic sources 

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 
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APPENDIX-D 

CALENDAR O~' OPERATIONS OF THE CROPPING SYSTEM 

SI. 
No. 

2 

j 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

Particulars of operation 

Primary tillage of experimental 
field (Plot wise during Second 
year of experimentation) 
Secondary tillage and micro 
levelling of individual plots 
(Plot wise during Second year of 
experimentation) 

I Layout of the experimental field 

Application of organic manures 
treatment wise 

Irrigation and decomposition 
period 

a) Sowing of maize and basal 
dressing of fertilizers 

b) Panchagavya preparation 

Pre-sowing irrigation 

Gap filling 

Thinning 

First weeding and irrigation 

Irrigation 

Top dressing of fertilizer (urea) 

Irrigation 

Second weeding 

Irrigation 

Top dressing of fertilizer (urea) 

Irrigation 

Harvesting of maize 

Threshing 

2003-2004 2004-2005 

04.08.2003 01.08.2004 

06.08.2003 03.08.2004 

07.08.2003 
, 

04.08.2004 

08.08.2003 05.08.2004 

09.08.2003 06.08.2004 
to to 

24.08.2003 21.08.2004 

25.8.2003 22.08.2004 

26.8.2003 29.8.2003 

01.09.2003 30.08.2004 

09.09.2003 06.09.2004 

15.09.2003 12.09.2004 

23.09.2003 20.09.2004 

25.09.2003 22.09.2004 

04.10.2003 03.10.2004 

08.10.2003 05.10.2004 

14.10.2003 12.10.2004 

16.10.2003 15.10.2004 

25.10.2003 26.10.2004 

26.11.2003 28.11.2004 

28.11.2003 30.11.2004 

-



20 Ploughing within individual 
plots 

29.11.2003 30.11.2~ 
- - - - - - - -- -- -

21 
Application of organic manures 

30.11.2003 01.12.2004 
and leveling 

22 
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 fertil izers 17.12.2003 18.12.2004 

b) Panchagavya preparation 

25 Gap filling and irrigation 27.12.2003 28.12.2004 

]6 Tllinning ;1 I) )00; O[,OI200:j 
---_ ---

27 
Top dressing of fertilizer and 

05.0l.2004 06.01.2005 
irrigation 

28 Hand weeding 10.0l.2004 1l.01.2005 

29 Irrigation 17.0l.2004 18.01.2005 

30 Hand weeding 25.0l.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 J6.03.2005 
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 

42 Threshing of pods 30.05.2004 30.05.2005 



APPENDIX-E 

COST OF INPUTS AND OUTPUTS OF THE EXPERIMENT 

S.No. Particulars Unit 
Cost / Price 

(Rs.) 

1. Farm yard manure kg 0.20 

2. Vermicompost kg 0.45 
- - I 

I l'\ieem teal' (green manure) 
I 

\ 
) kg 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 
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APPENDIX-F 

COST OF CULTIVATION (Rs ha- I
) OF MAIZE 

Cost of 
Cost of Total cost cultivation Cost of Treatments organIC of excluding fertilizer 

nutrients 
manures cultivation 

T[ No manure 6780 - - 6780 
T2 No manure+ Panchagavya 6780 300 - 7080 

T3 
Recommended dose of 6780 6000 12780 fertilizer -

T4 
Recommended dose of 6780 lOa 6000 \)01)0 \ 

_fc:r1_iF~~r _1-_ ~~I_1_c1~I[~~/liJ)(/ _ - - ._- - ~-~~---- ----~ 

Ts Farm Yard Manure 6780 3528 - 10308 

T6 
Farm Yard Manure + 

6780 3828 10608 Panchagavya -
T7 Vermicompost 6780 4500 - 11280 

Tg Vermicompost + 
6780 4800 - 11580 Panchagavya 

T9 Neem leaf 6780 2400 - 9180 
TlO Neem leaf + Panchagavya 6780 2700 - 9480 
T[I Poultry manure 6780 944 - 7724 

T12 
Poultry manure + 6780 1244 - 8024 
Panchagavya 

Tl3 Pig manure 6780 5355 - 12135 
TI4 Pig manure + Panchagavya 6780 5655 - 12435 

APPENDIX-G 
PARTICULARS OF COST OF CULTIVATION (Rs ha- I

) 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 

Total 6780 

--

". \_: 

I 
i 



---~~.-.- ---

TI 
T2 

t------

T3 

T4 
" --

T5 

T6 

T7 

Ts 

T9 
TIO 
Til 

TI2 

T13 
TI4 

APPENDIX-H 

COST OF CULTIVATION (Rs ha- l
) OF SUNFLOWER 

Cost of 
Cost of 

cultivation Cost of 
Treatments 

excluding 
organic 

fertilizer 
nutrients 

manures 

No manure 4500 - -
No manure + Panchagavya 4500 300 -
Recommended dose of 
fertilizer 

4500 - 2200 

Recommended dose of 
4'iOO 100 -:700 

_ fe_r~Ii7~r +_f_CII_l(;!~(IJ:;~lIyU I I I 
- -- - - -- - - -- ----- -- -- 1-------

farm Yard Manure 4500 2352 -
Farm Yard Manure + 4500 2652 
Panchagavya 

-
Vermicompost 4500 2997 -
Vermicompost + 4500 3297 
Panchagavya 

-

Neem leaf 4500 1600 -
Neem leaf + Panchagavya 4500 1900 -
Poultry manure 4500 628 -
Poultry manure + 4500 928 -Panchagavya 
Pig manure 4500 3570 -
Pig manure + Panchagavya 4500 3870 -

APPENDIX-I 
PARTICULARS OF COST OF CULTIVATION (Rs ha- l

) OF 
SUNFLOWER EXCLUDING NUTRIENTS 

S.No. Item of expenditure 
1. Land preparation 
3. Seeds and sowing 
4. After care including weeding 
5. Irrigation 
6. Bird scaring 
7. Harvesting and threshing 

Total 

Total cost 
of 

cultivation 

4500 
4800 

6700 

I ()() () 

6852 

7152 

7497 

7797 

6100 
6400 
5128 

5428 

8070 
8370 

Cost 
650 
1050 
1400 
550 
500 
350 
4500 

I 
! 
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T, 
T2 
T3 

T4 

T~, 

T6 

T7 
Tg 

T9 
TIO 
T" 
T12 
Tn 
T'4 

APPENDIX J 

COST OF CULTIVATION (Rs ha-1
) OF GREEN GRAM 

Treatments Cost of cultivation (Rs ha-1
) 

No manure 3800 
No manure + Panchagavya 3800 
Recommended dose of fertilizer 3800 
Recommended dose of fertilizer + 

3800 I 

Pancha~avya g 
- - --------------,-- --- - ~ - - --- _-_-_- -- --,_ -- _- - - ------------------1 

Farm Yard Manure 3800 
Farm Yard Manure + 3800 
Panchagavya 
Vermicompost 3800 
Vermicompost + Panchagavya 3800 
Neem leaf 3800 
Neem leaf + Panchagavya 3800 
Poultry manure 3800 
Poultry manure + Panchagavya 3800 
Pig manure 3800 
Pig manure + Panchaf!.avya 3800 

APPENDIX-K 
PARTICULARS OF COST OF CULTIVATION (Rs ha-1

) 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-l
) OF THE CROPPING SYSTEM 

ASA WHOLE 

Croppj~g I 
s stem Treatments Maize Sunflower Greengram y 

as a 
whole 

-- -~ . -- ... -1----- j 

TI Nu manure 6780 4:)00 3800 15080 
- - - - "---- -- --- _---- -- - -- ----- _-----" -_. 

T2 
No manure + 7080 4800 3800 15680 
Panchagavya 

T3 
Recommended dose of 

12780 6700 3800 23280 fertilizer 

T4 
Recommended dose of 

13080 7000 3800 23880 fertilizer + Panchagavya 
Ts Farm Yard Manure 10308 6852 3800 20960 

T6 
Farm Yard Manure + 10608 7152 3800 21560 
Panchagavya 

T7 Vermicompost 11280 7497 3800 22577 

Ts 
Vermicompost + 

11580 7797 3800 23177 
Panchagavya 

T9 Neem leaf 9180 6100 3800 19080 
TIO Neem leaf + Panchagavya 9480 6400 3800 19680 
Til Poultry manure 7724 5128 3800 16652 

TI2 
Poultry manure + 8024 5428 3800 17252 
Panchagavya 

T13 Pig manure 12135 8070 3800 24005 

TI4 
Pig manure + 

12435 8370 3800 24605 
Panchagavya 
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Plate 1: Over all view of the experimental field 
(1\1aul. Lin .,lIscd dUling la l. khallO 

P late 2 : Over aU view of the experimental field 
(Sunflower crop raised during late rabi) 

Plate 3: Over all view of the experimental field 
(GreenJ7r~m ~ ... .nW' ....... :~~..J _ .. 



Plate 1: Over all view of the experimental field 
(Maize crop raised during late kbariO 

Plate 2: Over all view of the experimental field 
(Sunflower crop raised during late mbi) 

Plate 3: Over all view of the experimental field 
(Greengram crop raised during summer) 



Plate 4: Components of panchagavya from cow's origin 

Plate 5: Additives used for effective fermentation of panchagavya 

tal materials used fo r preparation of panch aga vya 



Plate 7: Application of farm yard manure to the 
experimental plots 

Plate 8: Application of vermicompost to the 
experimental plots 

Plate 9: Application and incorporation of neem leaf 
manure to the experimental plots 



Plate 10: Application of pig manure to the experimental plots 

Plate 11: Application of poultry manure to the experimental plots 



' late 12: Statu re of maize CI'OP "ith the application of fa r m yanl manu"l 

Plate 13: Comparative statUl'e of maize crop with the app_lication of 
neem leaf manure and farm yard manure along with panchagavya_ 

Dlqte 14: Stature of maize crop with application ofvermicompost 



Plate 12: Stature of maize crop with the application of farm yard man ure 

P late 13: Comparative stature of maize crop with the application of 
neem leaf manure and farm yard manure along with panc/tagavya 

Plate 14: Stature of maize crop with application of vermicompost 
along with pancllagavya 



Plate IS: Stature of maize crop with the application of neem leaf 
manul'c along with p(/JlChag(/l~l'lI 

--"",,' '''__ . 
te 16: Stature of maize crop without any manure / fertilizer or 

pane/I aga vya 

Plate 17: Comparative stature of !"aize crop with the application 
of neem leaf manure and witl10ut 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 pancltgavya 



Plate 20: Stature of sunflower crop along with the matured heads ready for 
harvest with pancltagavya alone (without any manure/ fertilizer) 

Plate 21: Stature of sunflower crop along with the matured heads ready for 
harvest without any manure/ fertilizer or panc/tagavya 



Plate 22: Stature of greengram crop raised with the residual effect 
of farm yard manure applied to preceding two crops 

P late 23: Stature of greengram crop raised with the residua l effect 
of ve rmicompost applied to preceding two crops 

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 




