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PREFACE

Very often, when ecological agriculture (whether it goes by the name of
organic farming or natural farming or bio-dynamic farming) approaches are
advocated for large scale replication in the country - especially in response
to the severe agrarian distress in the country, the environmental degradation
emerging with natural resources related to farming, the environmental health
problems that are cropping up, the economic viability of farming getting
eroded and in the context of climate change — there are many questions
asked around the viability/profitability of organic farming, the productivity of
organic farming, the scientific validation of many practices adopted by organic
farmers, the environmental implications of adoption of organic farming, the
socio-economic impacts related to organic farming (farm suicides, for
example) and so on.

This compilation is on the scientific evidence readily available in India on
the various benefits from organic farming, including on productivity and farm
economics, on environmental impacts (soil, biodiversity etc.), on validation
of various practices as well as on challenges facing organic farming. |
chose not to bring in literature from outside India, just to point to the enormous
evidence available right here. In this compilation, | also did not include a
vast body of evidence on organic agronomic practices for System of Root
Intensification (SRI). Similarly, evidence related to non-chemical IPM or
NPM is also available as a large body of scientific literature.

This is not an exhaustive compilation of all the studies that exist on the
subject. As an area of emerging interest, it is seen that many doctoral
theses are present in the NARS on the themes listed above, pertaining to
Organic Farming. However, | was not able to tap into all such literature.
Similarly, while searching for scientific evidence as part of this effort, | came
across the abstracts and presentations made in two national seminars related
to organic farming within the NARS in 2014 (Navsari and Palampur).
However, it is seen that the soft copies of the hundreds of papers available
therein are not readily available on the websites of the organizers. In fact
it is this lack of ready reference material that this booklet seeks to address.
This booklet is a preliminary effort which will be revised and structured
better in future, and should be seen as work in progress.

This compilation provides ample evidence on the scientific basis that
underpins the practice of organic farming in the country. What is missing
however is committed extension that takes the message to farmers. This
booklet also shows that organic farming is not to be equated with only



traditional farming as is often done, but is a scientific approach that effectively
uses nature’s processes and products for sustainable management of
productive resources for viability and profitability.

The papers that were included in the Challenges and Way Forward section
also bring up an argument that organic farming needs a different appraisal
and analysis framework, with different criteria and parameters to justify its
impact on society and ecology. In the Indian agricultural research scenario
too, this re-orientation is much-required. Papers that compared organic with
chemical agriculture were put into the Yields/Productivity section while
comparisons between various organic farming practices were categorized
under the Scientific Validation section. It is seen that most research efforts
are going into INM and very little into organic farming research.

| hope this compilation will be made use of, by various stakeholders, to
ensure that ecological farming is promoted and practised on a large scale.

Ananthoo of ASHA helped in collecting various papers and sorting them.
Shamika Mone of Organic Farming Association of India (OFAI) also pitched
in with some studies. | would like to acknowledge with sincere gratitude the
support obtained from the Regional Centre for Organic Farming in the
University of Agricultural Sciences-Bangalore (Dr N Devakumar in particular)
and Prakash Selvaraj, Coimbatore. Parthasarathy VM created the Index
painstakingly, crop-wise, practice-wise and location-wise.

Kavitha Kuruganti
Alliance for Sustainable & Holistic Agriculture (ASHA)
February 2015
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HOW TO USE THIS COMPILATION....

The various papers that were pooled for this compilation (an overwhelming
majority of the ~375 papers which form part of this book are from the Year
2000 onwards) have been classified under 5 broad categories and arranged
in a chronological order (latest studies on top): Yields and Productivity;
Validation of Practices; Environmental Impacts; Socio-economic Implications
and finally, Challenges and Way Forward. As can be expected, the slotting
of papers under different categories is mainly convenience-based since
many studies cover a gamut of issues and could fall in more than one
category.

A crop-wise index, practice-wise index and location-wise index have also
been included so that referring to relevant studies is easier using any of
these search parameters. These are in fact good indicators of where research
is lacking now.

In the first section on Yields and Productivity, studies which have had
organic plots compared with a chemical control in the adopted study protocol
have been included. One important point to note here is that those studies
which have been conducted for more than 3-5 years have found organic
yields on par or higher than conventional farming yields. The ones which
have concluded otherwise are ones which were run for just a few seasons.
This emphasizes the importance of long term studies.

In the second section on validation of practices, those studies which have
looked at various practices like botanicals for pest and disease control, bio-
fertilisers, biodigested manures (panchagavya, jeevamrutha, beejamrutha
etc.), green manures, various kinds of composts including vermi-compost,
other micro-organisms based practices for both fertility and pest/disease
management, seed treatment practices, mulching and other practices have
been included. This is by far the largest section in this compilation and
belies an argument often put forth by Agriculture Extension Departments
that they can take the organic farming message to farmers only if adequate
agriculture research supports it.

In the third section are studies which capture environmental impacts of
ecological agriculture and most of the studies are on the beneficial impacts
on Soil, as per various parameters of assessment. Further, studies that
have captured the impact of organic farming, or even plain stopping of
chemical practices, on biodiversity and ecological balance are also part of



this section. Some studies on climate change and organic farming form a
small part of this section.

In the fourth section is evidence on socio-economic implications of organic
farming: these include studies which found organic farming more profitable
for farmers, studies that capture gender-related benefits, have shown better
food safety and nutrition than conventionally grown foods, have captured
the traditional knowledge and wisdom associated with many ecological
practices etc.

In the last section on Challenges and Way Forward, papers that point to
challenges for policy makers in terms of scaling up of ecological agriculture,
whether it is market support, or training and extension needs or surveys on
awareness and beliefs, about emerging areas like organic dairying, about
how research should be better organized, about organic seed breeding etc.
have been included.



ORGANIC FARMING: YIELDS/ PRODUCTIVITY

During 3-4 years of conversion period, crop yields under organic farming
were recorded to be comparable with conventional (chemical) farming in
many regions. Some of these crops and their percent improvement in yield
are: coarse rice (+2%), garlic (+20.4%), maize (+22.8%), tumeric (+51.5%),
fodder crops (+14.4 to 89.9%) and basmati rice (-6%) at Ludhiana; kharif
French bean (+19.0%), veg. pea (+62.1%), cabbage (+9.5%), garlic (+7.0%)
and kharif cauliflower (-4.6%) at Bajaura; fodder berseem (+6.5%), chickpea
(+1.5%), soybean (-2.3%) and mustard (-6.6%) at Raipur; Rice (+12.9%),
Wheat (+24.4%), Potato (+7.3%), mustard (+9.6%) and lentil (+2.5%) at
Ranchi, groundnut (+6.9%), rabi sorghum (+15.8%), soybean (+9.5%), durum
wheat (+32.4%), chilli (+18.8%), cotton (+35.5%), potato (+3.3%), chickpea
(+3.2%) and maize (-1.1%) at Dharwad; soybean (+10.7%), isabgol (+11.2%),
durum wheat (+1.1%), mustard (+3.1%) and chickpea (+4.2%) at Bhopal;
okra (+1.0%), berseem (-0.2%) and veg. pea (+1.8%) at Jabalpur; Dolichos
bean (+16.6%) at Karjat; maize (+18.2%), cotton (+38.7%), chilli (+8.2%),
brinjal (+14.9%) and sunflower (+29.1%) at Coimbatore; rice (+1.9%) at
Pantnagar; fodder sorghum (+32.5%), okra (+11.3%), baby corn (+11.8%)
and veg. pea (+2.2%) at Modipuram; and carrot (+5.8%), tomato (+30.6%),
rice on raised beds (+7.3%), french bean (+17.7%) and potato (+3.0%) at
Umiam.

- Vision 2030, Project Directorate for Farming Systems Research, Modipuram.
2011. Indian Council For Agricultural Research (pp14-15), based on the All
India Network Project on Organic Farming.

MAIN FINDINGS OF THE ALL INDIA NETWORK PROJECT ON
ORGANIC FARMING (13 LOCATIONS)
COORDINATED BY PROJECT DIRECTORATE FOR FARMING
SYSTEMS RESEARCH, MODIPURAM

Okra, turmeric, cotton, carrot, black pepper and cowpea have recorded
more than 20% increase in yield under organic nutrient input system
compared to inorganic system. The increase in yield of onion, ginger, dolichos
bean are in the range of 10-20% while greengram, sunflower and garlic
recorded 5 to 10% increase in yield. An increase of up to 5% was observed
in maize, soybean, berseem, brinjal, chilli, capsicum, tomato, sorghum and
peas across the seasons and locations.

(1)
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[THESE, THEREFORE, ARE CONSISTENT RESULTS ACROSS
LOCATIONS AND SEASONS, FOR 21 OF THE 28 CROPS FOR WHICH
RESEARCH IS UNDERTAKEN]

(This is as per a reply received in February 2013, from the Project Directorate,
on a Right To Information (RTI) application available on www.kisanswaraj.in)

Surekha, K., and Y. S. Satishkumar. (2014). “Productivity, Nutrient
Balance, Soil Quality, and Sustainability of Rice (Oryza sativa L.)
under Organic and Conventional Production Systems.”
Communications in Soil Science and Plant Analysis 45, no. 4: 415-
428.

A field experiment was conducted for 5 years (2004—2005 to 2009-2010)
covering 10 crop seasons [five wet (WS; Kharif) and five dry (DS; Rabi)] at
the Directorate of Rice Research farm, Hyderabad, India, to compare the
influence of organic and conventional farming systems on productivity of
fine grain rice varieties, cumulative partial nutrient balance, and soil health/
quality in terms of nutrient availability, physical and biological properties,
and sustainability index. Two main plot treatments were with and without
plant protection measures, and four subplot treatments were (1) control
(CON), (2) inorganic fertilizers (CF), (3) organics (OF), and (4) inorganics
+ organics (integrated nutrient management, INM). During wet season, grain
yields with CF and INM were near stable (5.0 to 5.5 t ha™) and superior to
organics by 15-20% during the first 2 years, which improved with OF (4.8
to 5.4 t ha") in the later years to comparable levels with CF and INM.
However, during DS, CF and INM were superior to OF for 4 consecutive
years and OF recorded yields on par with CF and INM in the fifth year. The
partial nutrient balance over 10 crop seasons for N and P was positive and
greater with OF and INM over CF and for K it was positive with OF alone
and negative with CF and INM. There were increases in SOC and available
N, P, and K by 50-58%, 3—10%, 10—-30%, and 8-25% respectively, with OF,
over CF at the end of 5 years. The sustainability index (Sl) of the soil
system was maximum with organics (1.63) and CF recorded 1.33, which
was just above the minimum sustainability index of 1.30 after 5 years. Thus,
organic farming needs more than 2 years to stabilize rice productivity and
bring about perceptible improvement in soil quality and sustainability in
irrigated rice.
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Suja G. and J. Sreekumar (2014). Implications of organic
management on yield, tuber quality and soil health in yams in the
humid tropics. International Journal of Plant Production 8, no. 3.

Global consciousness of food safety, health and environmental issues has
stimulated interest in alternative agricultural systems like organic farming.
Since information on organic farming of tuber crops is meagre, a field
experiment was conducted in split plot design over a five-year period at
Central Tuber Crops Research Institute, India. The aims were to evaluate
the impact of organic, conventional and traditional production systems on
yield, proximate composition and mineral content of tubers and soil physico-
chemical and biological properties in three species of Dioscorea (white
yam: D. rotundata, greater yam: D. alata and lesser yam: D. esculenta). The
production systems were assigned to main plots and species to subplots.
Organic farming (20.34 t ha-1) produced significantly higher yield over
conventional practice (18.64 t ha-1) by 9%. All the species responded well
to organic management, which lowered the bulk density and particle density
slightly and improved the water holding capacity (by 15%) of soil. Tuber
quality was improved with significantly higher Ca (72.67 mg 100g-1), slightly
higher dry matter, crude protein, K and Mg contents. Organic plots showed
significantly higher available K, by 34% and pH, by 0.46 unit and higher soil
organic matter by 14%. The dehydrogenase enzyme activity (1.174 ug TPF
formed g-1 soil h-1), population of bacteria, fungi and P solubilizers were
promoted by 14%, 23%, 17% and 22% respectively. Thus organic farming
was found to be an eco-friendly management strategy in yams for sustainable
yield of quality tubers besides maintaining soil health. Technology involving
farmyard manure, green manuring, neem cake, biofertilizers and ash was
standardized.

Outcome of Experiments at Model Organic Farm, CAZRI
http://www.cazri.res.inforg_farm.php, accessed in June 2014

Contribution of legume: Legumes contributed 25-30% higher yield in the
subsequent crop. During Rabi season crops of cumin and psyllium were
grown in rotation with sesame and cluster bean. Cumin yield of 566 kg/ha
and psyllium yield of 808 kg were obtained in the treatments of organic
inputs+ cluster bean in rotation.

Crop yield comparison: There is general apprehension that organic system
is poor yielder. However, finding at CAZRI shows that the initial developmental
stage of organic system there may be low yield by only 20-30% but after 2-
3 year once the system developed the yield levels comparable to the
conventional system. At third year yield of sesame 886 kg/ha, cluster bean
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630 kg/ha, cumin 516 kg/ha and psyllium 808 kg/ha was recorded. This is
comparable to the average yield in conventional system.

Sink Partitioning: As the manure level increased, percentage of sink to
grain increased from 15.7 to 19.8% while it decreased in case of stem and
leaf. This shows better partitioning of sink that increased grain yield, with
the application of manure. It may be due to balanced nutrition through
compost that used by plant for grain formation.

Soil properties improvement: Increase in soil moisture retention with the
use of organic manure was observed that helped in better growth and yield
of crops. Similarly increase in soil organic carbon from 0.23% to 0.31% was
recorded after five year application of compost.

Climate resilience: As reveled after five year of experimentation, crop
resilience to climatic variability enhanced with the use of organic manure.

Fauna diversity: Enhanced beneficial fauna diversity by 42% in five years.
Manly Coccinellid beetles, Chrysoperla, Syrphid flies, wasps of different
types, bumble bees, honey bees etc. population increased while interesting
termite population suppressed may be due to use of well decomposed
manure.

Pest Management: Pest were kept below Economic threshold level with
the integrated use of use of following eco- technologies —

1. Soil application of neem cake

2. Use of well prepared compost

3. Trichoderma viride application in soil and seed treatment
4. Use of healthy seed (also free from weed seeds)

5. Hand weeding and mulching

6. Prophylactic spray of neem seed kernel extract solution (5.0%) at
regular interval

7. Use of pheromone traps according to the pest



ORGANIC FARMING: YIELDS/ PRODUCTIVITY

Karmakar, Sruti, Koushik Brahmachari, and Aniruddha
Gangopadhyay. (2013). “Studies on agricultural waste management
through preparation and utilization of organic manures for
maintaining soil quality.” African Journal of Agricultural Research
8, no. 48 (2013): 6351-6358.

Solid waste management has become one of the vital issues to protect
health and public safety. Preparation of organic manures like vermicompost,
Farm Yard Manure (FYM) etc. from various organic wastes (agricultural
wastes) will save our environment from pollution as well as application of
these manures in agricultural land prevent those lands from the harmful
effect of chemical fertilizers. With these views keeping in background for
saving our environment from ill effects of indiscriminate use of chemical
fertilizers by substituting them partially or entirely through applying organic
manures after converting agricultural wastes into wealth (organic manures),
an experiment was carried out in the farmer’s field at village Shikarpur (P.O.
Bhagirathi Shilpashram, Dist. Nadia, Pin. 741248, W.B., India) during the
year 2008 to 2010 with two crops (rice —rainy season and Lentil —winter
season). The experiment was laid out in randomized block design with 5
treatments (T,- without fertilizer or manure, T,-100% organic through
vermicompost, T,- 100% organic through FYM, T,-100% chemical through
fertilizer and T,-50% organic through mixed organic manure + 50% chemical
through fertilizer) replicated 3 times. It has been found that the vermicompost
treated soil showed better result in comparison to that demonstrated by the
chemical fertilizers in terms of soil physical and chemical properties as well
as productivity of soil.

Forster, Dionys, Christian Andres, Rajeev Verma, Christine Zundel,
Monika M. Messmer, and Paul Mader. (2013). “Yield and Economic
Performance of Organic and Conventional Cotton-Based Farming
Systems—Results from a Field Trial in India.” PloS one 8, no. 12:
€81039.

The debate on the relative benefits of conventional and organic farming
systems has in recent time gained significant interest. So far, global
agricultural development has focused on increased productivity rather than
on a holistic natural resource management for food security. Thus, developing
more sustainable farming practices on a large scale is of utmost importance.
However, information concerning the performance of farming systems under
organic and conventional management in tropical and subtropical regions is
scarce. This study presents agronomic and economic data from the
conversion phase (2007-2010) of a farming systems comparison trial on a
Vertisol soil in Madhya Pradesh, central India. A cotton-soybean-wheat crop

(®)
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rotation under biodynamic, organic and conventional (with and without Bt
cotton) management was investigated. We observed a significant yield gap
between organic and conventional farming systems in the 1%t crop cycle
(cycle 1: 2007-2008) for cotton (“29%) and wheat (“27%), whereas in the
2" crop cycle (cycle 2: 2009-2010) cotton and wheat yields were similar in
all farming systems due to lower yields in the conventional systems. In
contrast, organic soybean (a nitrogen fixing leguminous plant) yields were
marginally lower than conventional yields (“1% in cycle 1, “11% in cycle 2).
Averaged across all crops, conventional farming systems achieved
significantly higher gross margins in cycle 1 (+29%), whereas in cycle 2
gross margins in organic farming systems were significantly higher (+25%)
due to lower variable production costs but similar yields. Soybean gross
margin was significantly higher in the organic system (+11%) across the
four harvest years compared to the conventional systems. Our results suggest
that organic soybean production is a viable option for smallholder farmers
under the prevailing semi-arid conditions in India. Future research needs to
elucidate the long-term productivity and profitability, particularly of cotton
and wheat, and the ecological impact of the different farming systems.

Hari Ram (2013). Grain Yield and Water Use Efficiency of Wheat
(Triticum Aestivum L.) in Relation to Irrigation Levels and Rice
Straw Mulching in North West India. Agricultural Water Management.
Vol.128: 92-101

Continuous cultivation with a rice (Oryza sativa L.)-wheat cropping system
in north-western India has led to an irrigation water crisis due to excessive
withdrawal of underground water. Large scale on-farm burning of surplus
rice residue by the farmers has also caused intense air pollution. Retaining
rice residue as surface mulch as an alternative to burning could be useful
for soil moisture conservation, reducing air pollution and improving soil
organic matter level. A field experiment was conducted for three years
(2008-09, 2009-10 and 2010-11) to study the effect of four irrigation
treatments with irrigations applied at critical growth stages and four rates of
rice straw mulching on the grain yield and water use efficiency of wheat in
North-west India. The irrigation treatments were irrigations at crown root
initiation (CRI) and boot stage (1,); CRI, tillering, and boot stage (1,); irrigations
at CRI, tillering, boot stage, and milk stage (l,); and irrigations as CRI,
tillering, jointing, boot stage, and milk stage (l,). Mulch application included
no mulch (M) and 2 (M,), 4 (M,), and 6 (M,) t ha™. Significant
irrigation x mulch interaction effects were observed on grain yield during
2008-09. Rice straw mulching decreased the maximum soil temperature by
2.0-3.3 °C recorded during the emergence of the wheat crop in different
years. Mulching at different rates reduced the mean weed dry matter by

(6)
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12.5-52.7% compared with the no mulch treatment, and increased growth
and yield attributes of wheat crop in different years. Protein content decreased
from 12.15-13.04% in the |, treatment to 11.95-12.58% in the |, treatment.
Straw mulch at M, decreased the water use from 2.1 to 2.9 cm compared
with the no mulch treatment in different years. Water use efficiency decreased
with the increasing irrigation level but increased with mulching. WUE
increased as mulching increased for the |,, I, and |, treatments, but not for
the I, treatment. The increase in water use efficiency with the |, treatment
compared to no mulch was observed at the M, treatment only and no
further increase occurred thereafter. After three years of experimentation
straw mulching decreased soil bulk density and increased organic carbon
content in the 0—15 cm soil layer. It may be concluded from this study that
under limited irrigation water conditions, rice straw mulching will be beneficial
in increasing yield, soil organic carbon and water use efficiency in wheat.

Rizvi, R., I. Mahmood, and S. Tiyagi. (2013). “Potential Role of
Organic Matters and Phosphate Solubilizing Bacteria (PSB) on the
Growth and Productivity of Fenugreek.” Journal of Agricultural
Science and Technology 15, no. 3 (2013): 639-647.

A field experiment was conducted during 2009-2011 at the Aligarh Muslim
University Agricultural Research Farm, India, to evaluate the efficacious
nature of some oil-seed cakes such as neem cake and castor cake, a
botanical Calotropis procera and phosphate solubilizing bacteria (PSB)
Pseudomonas fluorescens singly and in various combinations, on the growth
and productivity of Trigonella plant. Growth parameters included fresh and
dry weight, pollen fertility (%), pods plant?, root-nodule index, nitrate
reductase activity, and chlorophyll content. Productivity was calculated in
terms of N, P, and K in plant as well as in soil. Although all the parameters
were significantly increased in these treatments, single application was
comparatively less effective than the combined applications. Among oil-
seed cakes, neem cake was found better in promoting plant growth than
castor cake, followed by C. procera and PSB. Root-nodulation also showed
a considerable increase in combined treatments. Maximum growth and
productivity were observed in the combined inoculation of neem cake, castor
cake, C. procera and PSB, as compared to other treatments including
inorganic fertilizers and untreated one.
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Suja, Girija, Sukumaran Sundaresan, Kuzhivilayil Susan John,
Janardanan Sreekumar, and Raj Sekhar Misra. (2012). “Higher yield,
profit and soil quality from organic farming of elephant foot yam.”
Agronomy for sustainable development 32, no. 3: 755-764.

Alternative agricultural systems, like organic farming, that are less chemical
intensive, less exploitative and environment friendly are gaining popularity.
Elephant foot yam (Amorphophallus paeoniifolius (Dennst.) Nicolson) is an
important starchy tuberous vegetable with high nutritive and medicinal values.
Since information on the organic farming of tuberous vegetables is scanty,
field experiments were conducted in this crop at the Central Tuber Crops
Research Institute, India, over a 5-year period. The impact of organic,
conventional, traditional and biofertilizer production systems on growth, yield,
quality, soil physico-chemical properties and economics were evaluated in
elephant foot yam. Our results show that organic farming favoured canopy
growth, corm biomass and lowered collar rot disease. Dry matter and starch
contents of organic corms were significantly higher than those of conventional
corms by 7% and 13%, respectively. Organic corms had 12% higher crude
protein and 21% significantly lower oxalate contents. The content of K, Ca
and Mg in corms were slightly higher, by 3—7% under organic farming. After
5 years of farming, the organic plots showed significantly higher pH, by
0.77 unit, and higher organic C by 19%. The exchangeable Mg, available
Cu, Mn and Fe contents were also significantly higher. Organic management
lowered the bulk density by 2.3%, improved the water-holding capacity by
28.4% and the porosity of soil by 16.5%. In short, organic farming proved
superior and produced 20% higher yield (57.097 tha") over conventional
practice (47.609 tha). The net profit was 28% higher and an additional
income of Indian Rs. 47,716 ha™ was obtained. Thus organic farming was
found to be an eco-friendly management strategy in elephant foot yam for
sustainable yield of quality tubers and higher profit besides maintaining soil
health. Technologies for organic production involving farmyard manure
incubated with bioinoculants, green manuring, neem cake, biofertilizers and
ash were also standardized.

Singh YV, Dhar DW, Agarwal B (2011). Influence of organic nutrient
management of Basmati rice (Oryza sativa)-wheat (Triticum
aestivum)-greengram (Vigna radiate) cropping system. Indian J
Agron 56(3):165-175

In a field experiment conducted at New Delhi during 2003—-2009, different
organic sources of nutrients such as multani mitti based blue green algae
(BGA) @ 2.0 kg/ha, Azolla @ 1.0 tonne/ha, vermicompost (VC) @ 5.0
tonne/ha and farm yard manure (FYM) @ 5.0 tonne/ha were tested alone
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or in combinations to find out suitable organic sources of nutrient supply for
sustaining the productivity of Basmati rice (Oryza sativa L.)—wheat [Triticum
aestivum (L.) emend. Fiori & Paol.]-greengram [Vigna radiata (L.) R. Wilczek]
cropping systems. In wheat crop Azotobacter replaced Azolla, but other
treatments remained same. Greengram was taken up on residual soil fertility
and biomass of this crop was incorporated after picking the pods. Results
revealed a significant enhancement in grain yield of rice over absolute
control due to the application of different organic sources of nutrient applied
alone or in combinations. Grain yield over 4.0 t/ha of Basmati rice (‘Pusa
Basmati 1’) was obtained with the combined application of four (Azolla,
BGA, FYM and VC) organic sources of nutrients. Grain yield of wheat was
lower than 4 t/ha during first four years even with the combined application
of four organic sources of nutrients, but, fourth year onward wheat yield
level crossed 4.0 t/ha level with four organic sources of nutrient. A significant
increase in uptake of iron, zinc and manganese in the grains of rice, wheat
and greengram was recorded when two or more organic sources of nutrient
were applied together compared to control. Total uptake of Fe, Zn, Mn and
Cu in rice-wheat-greengram cropping system ranged between 177.0.1 to
414.7, 175.0 to 381.0, 177.3 to 420.2 and 71.2 to 181.0 g/ha, respectively.
Microbial (actinomycetes, bacteria, fungi and BGA) population was enhanced
due to the application of four sources of organic nutrients as compared to
absolute control that resulted in a notable enhancement in dehydrogenase
enzyme activity. Sustainability yield index (SYI) data indicated that rice-
wheat-greengram system (0.93) was most sustainable followed by greengram
(0.85), wheat (0.82) and rice (0.81) crop under integrated use of organic
sources of nutrients.

Patra Partha Sarathi, Sinha AC, Mahesh SS (2011). Yield, nutrient
uptake and quality of groundnut (Arachis hypogaea) kernels as
affected by organic sources of nutrient. Indian Journal of Agronomy.
Vol. 56 (3).

A field experiment was conducted during pre-kharif seasons of 2008—-09 to
study the effect of organics on yield and quality of groundnut (Arachis
hypogaea L.) under terai region of West Bengal. The experiment was laid
out in randomized block design with 12 treatments and replicated thrice.
Results revealed that poultry manure 2.5 t/ha + neem cake 2.5 t/ha +
vermicompost 2.5 t/ha + phosphocompost 2.5 t/ha gave 2.08 tonne pod
yield/ha, which was 9.47% higher over recommended dose of chemical
fertilizer. Combined application of vermicompost 2.5 t/ha + phosphocompost
2.5 t/ha + poultry manure 2.5 t/ha + neem cake 2.5 t/ha brought about
significant improvement in N, P and K uptake by groundnut. Application of
organic manures resulted in the improvement of soil organic carbon, available
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soil N, P and K compared to either recommended dose of fertilizers or
control. Among the organic treatments, phosphocompost 5 t/ha recorded
highest values of oil (46.7%), crude protein (22.4%), soluble protein (10.5%),
total sugar (13.1%), starch (14.8%), calcium (143.92 mg/100g) and
phosphorus (836.6 mg/100g) during both the years.

Jadhao, B.J., Joshi, P.S. and Chaudhari, G.V. (2011). Organic farming
of turmeric (Curcuma longa) in Central India. Adv. Res. J. Crop
Improv., 2(1) : 55-57.

Turmeric is very important spice crop commercially grown throughout the
country from last many centuries; it has used in various commercial industries
as well as in pharmaceutical industries. It has a great demand in domestic
as well as in international markets, due to its wider adaptability and also
various schemes sponsored by Spice Board of India and National Horticulture
Mission. Its acreage significantly increased in last fewyears especially in
central India. Considering the importance of this crop, the present experiment
was undertaken at Department of Horticulture, Dr.PDKV Akola to explore
the possibility of organic farming in turmeric and standardization of organic
manures for quality as well as export oriented production of turmeric. The
initial results were found promising and it was suppose to confirm that
application of vermicompost @ 13.5 t/ha application resulted in better
vegetative growth performance, where as application of FYM @ 20 t/ha was
found to be better for yield attributing characters in turmeric.

Panneerselvam, P., John Erik Hermansen, and Niels Halberg (2010).
“Food security of small holding farmers: Comparing organic and
conventional systems in India.” Journal of Sustainable Agriculture
35, no. 1: 48-68.

This study compared farm production, crop yield, input cost, and income in
organic and conventional farming systems in three states of India:
Uttarakhand, Madhya Pradesh, and Tamil Nadu. The results showed that
organic farming reduced the input cost without affecting the net margin in
all three states. Total food production was found to be comparable for the
two systems in two of three states. While yield of rice and wheat generally
was lower under the organic systems, yield from intercropping food crops
was generally higher. The number of agro-ecological methods and percentage
of farms practicing different agro-ecological methods were higher under
organic systems than conventional systems. These results suggest that
organic farming has the potential to improve food security of small farmers
by reducing indebtedness due to the lower cost of production without affecting
total farm production and farm income.
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Ramesh, P., Raten Panwar, N., Bahadur Singh, A., Ramana, S. and
Subba Rao, A. (2009). Impact of organic-manure combinations on
the productivity and soil quality in different cropping systems in
central India. J. Plant Nutr. Soil Sci., 172 (4): 577-585.

In a field experiment, the effect of combination of different organic manures
on the productivity of crops and soil quality were evaluated in deep vertisols
of central India. Combinations of cattle dung manure (CDM), poultry manure
(PM), and vermicompost (VC) vis-a-vis mineral fertilizers were tested in four
cropping systems involving soybean (Glycine max L.), durum wheat ( Triticum
durum Desf.), mustard (Brassica juncea L.), chickpea (Cicer arietinum L.),
and isabgol (Plantago ovata Forsk). The organic manures were applied
based on the N-equivalent basis and nutrient requirement of individual crop.
The grain yields of durum wheat and isabgol were higher in the treatment
that received a combination of CDM + VC + PM whereas in mustard, CDM
+ PM and in chickpea, CDM + VC recorded the higher yields. The yield
levels in these organic-manure combinations were similar to the yields
obtained with mineral fertilizers. Among the cropping systems, soybean-—
durum wheat and among the nutrient sources, the combination of CDM +
VC + PM recorded the highest total productivity. At the end of the 3-year
cropping cycle, application of organic manures improved the soil-quality
parameters viz., soil organic carbon (SOC), soil available nutrients (N, P,
and K), soil enzymes (dehydrogenase and alkaline phosphatase), and
microbial biomass C in the top 0—15 cm soil. Bulk density and mean weight
diameter of the soil were not affected by the treatments. Among the cropping
systems, soybean—durum wheat recorded the highest SOC and accumulated
higher soil available N, P, and K. In conclusion, the study clearly demonstrated
that the manures applied in different combinations improved the soil quality
and produced the grain yields which are at par with mineral fertilizers.

Rupela, O. P. (2008). “Organic farming: Building on farmers’
knowledge with modern science.” Organic farming in rainfed
agriculture: Opportunities and constraints (2008): 28, APAARI.

Most agricultural scientists are trained in crop production and protection
that require fertilizers and synthetic pesticides. Scientists have largely
evaluated components used by practitioners of organic farming (OF) in
isolation, eg. evaluation of compost for replacing fertilizers. The OF system
that integrates trees, annual crops and animals in a farming system
perspective using locally available biological resource has not been studied
in totality. This chapter therefore argues that unless studied in totality, its
potential cannot be denied by research institutions. The document discusses
some common myths that render agricultural scientists averse to OF. The
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document also demonstrates that crop yields without agro-chemicals were
indeed higher or similar to the treatments receiving agrochemicals, in seven
out of nine years, in a large plot study on a rainfed Vertisol in semi-arid
conditions at ICRISAT. Comparable or higher yields of cotton and tomato
were also harvested in on-farm experiments (involving seven to 21 farmers
in a season), in two villages, evaluating low-cost bio-options of crop protection
against farmers practice using synthetic pesticides, for at least four years
in a row (2004 to 2007/08). Farmers in these on-going studies paid partially
for the cost of the materials and advice they received from researchers,
suggesting strengths in the biological options of crop protection.

http://www.apaari.org/wp-content/uploads/2009/09/organic-farming.pdf.

Sanwal S.K., Laxminarayana K., Yadav R.K., Rai N., Yadav D.S,,
Bhuyan Mousumi (2007): Effect of organic manures on soil fertility,
growth, physiology, yield and quality of turmeric. Indian Journal of
Horticulture. Vol 64 (4): 444-449

Field experiments were conducted to study the effect of various organic
manures on yield and quality parameters of turmeric and their effect on
residual soil fertility. The results showed that significantly higher rhizome
yield was recorded with the application of FYM @ 18 t/ha which was
statistically at par with 10 t/ha poultry manure. Application of various organic
sources resulted in 16—103 per cent highe rhizome yield over control and
also improved the quality parameters. Organic manuring not only produced
the highest and sustainable crop yields but also improved the soil fertility
and productivity.

Eyhorn, Frank. (2007). Organic farming for sustainable livelihoods
in developing countries?: the case of cotton in India. vdf
Hochschulverlag AG, 2007. 223 pages book

Organic farming has experienced considerable growth, not only in
industrialized countries. Is it primarily an approach to safeguard consumer
health and the environment, or can it also contribute to poverty reduction
in developing countries?

Drawing on 3 years of research on organic cotton farms in the Maikaal
bioRe® project in central India, this book assesses the potential and the
constraints of organic farming for improving rural livelihoods. It further
integrates lessons learnt in other organic cotton projects in Asia and Africa,
making it the presently most in-depth and comprehensive work on the socio-
economic impact of organic farming in a developing country. The research

(12)



ORGANIC FARMING: YIELDS/ PRODUCTIVITY

builds on a conceptual frame that allows investigating rural livelihoods in a
holistic and interdisciplinary way. The book not only addresses scientists in
the fields of rural development and tropical farming systems, but also provides
recommendations for practitioners and policy makers.

Singh, K. P., Archna Suman, P. N. Singh, and Menhi Lal. (2007).
“Yield and soil nutrient balance of a sugarcane plant-ratoon system
with conventional and organic nutrient management in sub-tropical
India.” Nutrient Cycling in Agroecosystems 79, no. 3: 209-219.

A 3-year field trial of sugarcane, comprising 11 treatment combinations of
different organic manures with and without Gluconacetobacter diazotrophicus
(Gd), NPK and an absolute control, on an inceptisol was conducted to
assess the effect of these treatments on sugarcane total and economic
yield, the benefit:cost ratio, nutrient balance and soil quality in a sugarcane
plant-ratoon system. The highest cane yield (78.6 t ha™) was recorded in
the plant crop given vermicompost + Gd, whereas ratoon yields (first and
second) were highest (80.8 and 74.9 t/ha™, respectively) with sulphitation
press mud cake (SPMC) + Gd. In both plant and ratoon crops, a number of
different organic manures produced the highest cane yield that was also
statistically similar to those obtained with using the recommended NPK
levels (76.1, 78.2 and 71.7 t/ha for plant crop and subsequent two ratoons,
respectively). The highest benefit:cost (B:C) ratio in the plant and two ratoon
crops (1.28, 2.36, 2.03 respectively) were obtained with the addition of
SPMC + Gd. The nutrient balance for NPK in the soil was highest in the
SPMC + Gd treatment. The highest increase in organic C (94%) and total
N (87%), in comparison to the initial level, and soil microbial biomass C
(113%) and soil microbial biomass N (229%), in comparison to the control
treatment, was recorded with the addition of SPMC + Gd. The maximum
decrease in soil bulk density (BD) (12%) with an increase in soil aggregate
(17%) and water infiltration rate (35%) was obtained with the addition of
SPMC. Overall, the sugarcane crop responded well to different organic
manures in a multiple ratooning system with a better economic output and
improved soil quality. Strategic planning in terms of an integrated application
of these manures with inorganic chemicals will not only sustain our soils but
will also be beneficial for our farmers in terms of reducing their dependence
and expenditure on chemical fertilizers.
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Singh, Y. V.; Singh, B. V.; Pabbi, S. and Singh, P. K. (2007). Impact
of Organic Farming on Yield and Quality of Basmati Rice and Soil
Properties. Paper at: Zwischen Tradition und Globalisierung - 9.
Wissenschaftstagung Okologischer Landbau, Universitat
Hohenheim, Stuttgart, Deutschland, 20.-23.03.2007.

The management of soil organic matter is critical to maintain a productive
organic farming system. No one source of nutrient usually suffices to maintain
productivity and quality control in organic system. In addition, the inputs to
supplement nutrient avail-ability are often not uniform presenting additional
challenges in meeting the nutrient requirement of crops in organic systems.
With this concept, a field experiment was conducted at the research farm
of Indian Agricultural Research Institute, New Delhi, India during 2003-06 in
rice-wheat-green gram cropping system. In this experiment, different
treatments comprising organic amendments such as Blue Green Algae (BGA)
15kg/ha, Azolla 1.0 tonne/ha, Vermicompost and Farm Yard Manure (FYM)
5.0 tonne/ha each applied alone or in combination were tested in organic
crop production. These treatments were compared with absolute control
(NOPOKO) and recommended dose of chemical fertilizer (N8OP40K40). In
wheat crop Azotobacter replaced Azolla, but other treatments remained
same. For rice, a scented variety ‘Pusa Basmati 1° and for wheat and green
gram HYVs were taken. Biomass of green gram was incorporated in soil
after picking of pods and wheat was sown using zero tillage practice. The
obser-vations on grain yield, contents of Fe, Zn, Mn and Cu in rice grains,
insect pest inci-dence, soil nutrients and microbial activity were taken.

Results revealed a significant enhancement in grain yield of rice over absolute
control due to the application of different organic amendments applied alone
or in combina-tions. Rice grain yield increased by 114 to 116.8% over
absolute control when all the 4 organic amendments were applied altogether.
The rice grain yield (4.0 t ha-1) obtained under combined application of four
organic amendments was at par with the yield recorded under recommended
dose of chemical fertilizer application. An interesting observation recorded
was that there was no serious attack of any insect pest or dis-ease in
organically grown crop. Soil microbial population (Actinomycetes, Bacteria,
Fungi and BGA) enhanced due to the application of organic amendments
in compari-son to absolute control as well as recommended fertilizer
application that in turn re-sulted in a notable enhancement in soil
dehydrogenase and phosphatase enzyme activity. Soil organic carbon and
available phosphorus contents were also found to be significantly increased
due to organic farming practice over control as well as chemical fertilizer
application.

Rice grain analysis for nutrients viz. Fe, Zn, Mn and Cu showed a significant
increase in Fe and Mn content in the treatments having 2 or more organic
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amendments over control. Zn and Cu content also increased but the
increment was significant with combined application of 3 or 4 organic
amendments.

The study revealed that addition of four organic amendments viz. BGA,
Azolla, FYM and Vermicompost could give the optimum yield (4.05 t/ha) of
organic Basmati rice and improve grain and soil quality.

Singh, K. P, Archna Suman, P. N. Singh, and T. K. Srivastava.
(2007). “Improving quality of sugarcane-growing soils by organic
amendments under subtropical climatic conditions of India.” Biology
and Fertility of Soils 44, no. 2: 367-376.

A field trial was conducted on an inceptisol to assess the effect of different
bio-manures on sugarcane yield, cane quality, and changes in soil physico-
chemical and microbial properties in plant-ratoon system. Seven treatments,
viz. control, vermicompost, farmyard manure (FYM), biogas slurry, sulphitation
pressmud cake (SPMC), green manuring with intercropped Sesbania, and
recommended dose of NPK (150:60:60 kg ha'"), were randomized within a
block and replicated three times. Improvement in bulk density and infiltration
rates was recorded after the addition of various bio-manures. The highest
organic C was recorded in the vermicompost (0.54%) and pressmud (0.50%)
treatments. The highest increase in soil microbial biomass C (185.5%) and
soil microbial biomass N (220.2%) over its initial value was recorded with
the addition of FYM. Dry matter production in plant, as well as ratoon crop,
was significantly higher by bio-manure application over the control. Plant N
uptake was highest in the pressmud treatment (227.7 kg ha™), whereas P
and K uptake were highest (41.4 and 226.50 kg ha) in vermicompost
treatment. The highest number of millable canes (95.6 and 101.0 thousand
ha™) in plant and ratoon crop were obtained with the addition of pressmud.
The highest yield (76.7 t ha'') was recorded in planted cane with
vermicompost application, whereas ratoon yield was highest (78.16 t ha™)
with pressmud application. In both planted and ratoon crop, organic
amendments produced yields statistically similar to those with recommended
NPK (76.1 and 78.1t ha" for plant and ratoon cane).

Solanki RM and Bhalu VB and Jadav KV (2006). Organic farming
approach for sustaining productivity of rainfed groundnut. Annals
of Agricultural Research, 27 (3): 236-239.

A field experiment was conducted during kharif 1999, 2000 and 2001, in

Junagadh, Gujarat, India, to study the effects of organic manures on the
yield attributes of rainfed groundnut as well as on the soil nutrient status.

(15)



ECOLOGICAL AGRICULTURE IN INDIA:
SCIENTIFIC EVIDENCE ON POSITIVE IMPACTS & SUCCESSES

Application of farmyard manure (FYM) at 10 t/ha recorded significantly higher
pod yield (2785 kg/ha) and gross return (Rs. 314 471/ha) with the maximum
net return of (Rs. 17 597/ha), followed by the application of the recommended
dose of fertilizer. FYM at 10 t/ha every year on a same site significantly
increased the available N, P205 and K20 in the soil

Britto, A., and L. Sorna Girija. (2006). “Investigations on the effect
of organic and inorganic farming methods on black gram and green
gram.” Indian Journal of Agricultural Research 40, no. 3: 204-207.

Two pulses namely Black Gram and Green Gram have been tested for the
effect of organic farming and it has been compared with the inorganic
farming too. The morphological parameters were considered and significant
differences exist between the two methods. Panchagaviya and biogas slurry
not only increased the yield but also controlled the number of pests.

Prabhakar, M., and S. S. Hebbar. (2006).”Studies on organic
production technology of annual drumstick in a semi-arid agro-
ecosystem.” In | International Conference on Indigenous Vegetables
and Legumes. Prospectus for Fighting Poverty, Hunger and
Malnutrition 752: 345-348.

Moringa oleifera Lam. (Drumstick) is the most widely known and utilized
species of the family Moringaceae. India is the largest producer of this
nutritionally rich, fast growing, drought tolerant, hardy crop capable of getting
adapted to varied ecosystems. It can fit very well as a candidate crop for
organic cultivation. Hence, the present investigation was carried out to
study the performance of annual drumstick (cv. PKM-1) under organic culture
for three consecutive years from July 2003 on red sandy loam soil of Indian
Institute of Horticultural Research, Bangalore. Five organic nutrient treatments
and one conventional nutrient supply as check were compared. The crop
was raised with protective irrigation and warranted plant protection measures
were adopted using biopesticides. The results showed that the crop
performance with respect to tree growth, yield and yield components were
significantly influenced by organic treatments tested. Tree trunk diameter
was higher with farm yard manure (FYM) applied at 15 kg/tree or with vermi
compost applied at 5 kg/tree along with biofertilizers (Azospirillum and
phosphate solubilizing bacteria) at 5 kg/hectare as compared to other organic
treatments such as green leaf manuring combinations or reduced FYM
application rates. Similar trend was noticed with respect to fresh pod yields
which was higher (9.7 t/ha /year) with treatments receiving higher dose of
FYM followed by green leaf manuring supplemented with rock phosphate
and wood ash (8.5 t/ha/year). These yields were on par with conventional
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treatment receiving recommended dose of chemical fertilizers and manures
(8.6 t/halyear). The higher yields were mainly due to higher number of pods
produced per tree rather than fruit size. It can be concluded that organic
drumstick production is feasible and is sustainable economically as well as
socially in the present context of reducing pollution of natural resources and
cost of farm production.

Singh SR (2006). “Response of biofertilizers and pesticides on yield
and quality of cabbage, radish and brinjal in vegetable-based
rotation system.” Applied Biological Research 8, no. 1and2. 33-36.

Microbial biotechnology has emerged as an effective tool in offering
tremendous potential to increase productivity under biodynamic production
system. To ascertain the effects of different biofertilizers and biopesticides
used in combination with organic nutrient on different vegetable crops viz.
cabbage, radish and brinjal, an experiment was planned to find ideal microbial
strains for specific crop and suitable biopesticides against major vegetable
pests so as to develop a complete package of organic farming. The
treatments comprised of five combine sources of microbial fertilizers, including
chemical fertilizer, and four sources microbial pesticides including chemical
pesticides. Among the tested biofertilizers, Azospirillium bresilence manifested
better response for each included crop under mid-hill conditions of Himachal
Pradesh, India. Though the yield in organic produce was at par with produce
obtained under conventional method but the produce was superior in protein
and vitamin C contents with better shelf life under ambient storage conditions.
The nitrate content, which has an ill effect on health, was also quite low in
these treatments. In case of biopesticides Bacillus thurigenisis (Bio-lap &
Elcar) and Neem-based pesticide Neemarin were found equally effective in
controlling Diamond moth of cabbage, leaf caterpillar of radish and shoot
and fruit borer of brinjal as chemical pesticide Endosulfan.

Banik, P., P. K. Ghosal, T. K. Sasmal, S. Bhattacharya, B. K. Sarkar,
and D. K. Bagchi. (2006). “Effect of Organic and Inorganic Nutrients
for Soil Quality Conservation and Yield of Rainfed Low Land Rice
in Sub tropical Plateau Region.” Journal of Agronomy and Crop
Science 192, no. 5 (2006): 331-343.

The Effect of Organic Sources of Nutrients and Inorganic Fertilizers, was
Studied on Grain Yield of Lowland Rice and some Aspect of Soil Quality
Parameters in a Field Experiment at Agricultural Experimental Farm of Indian
Statistical Institute, Giridih, Situated at Eastern Plateau Region of India,
during Consecutive Years 1997-2002. Chemical Fertilizers and Various
Organic Matters were Applied to Two Rice Cultivars, Sabita and Subarna.
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The Highest Mean Grain Yield was 3.53 T Ha' and Maximum Agronomic
Efficiency was 60.3 % with the Application of Inorganic Fertilizer Followed
by Cow Dung, where 3.47 T Ha' Grain Yield was Recorded with an
Agronomic Efficiency of 57.5 %. Grain Yield of Rice Recorded under Organic
Sources of Nutrients was not Significantly Different from that of Inorganic
Fertilization though there was Improvement in Soil Quality Parameters under
Organic Sources. Soil Organic Carbon (0.72 %), Microbial Biomass-c (279.23
ig G Dry Soil), Urease Activity with Buffer (33.54 ig Urea Hydrolyzed G
Oven-dry Soil) and Non-buffer (21.97 ig Urea Hydrolyzed G- of Oven-dry
Soil) Methods and Acid Phosphatase Activity (2.24 ig Para-nitrophenol
Released G' of Oven-dry Soil) Analysed Following the Harvest of the Crop
were Highest under Cow Dung Manure Treatment; the most Efficient Organic
Source under the Experiment. Mean Grain Yield of Rice was Significantly
Higher in Sabita Cultivar over Subarna. The Regression Analyses among
the Variables have Shown that there was Linear Relationship among Soil
Parameters and Grain Yield of Rice.

Blaise, D. (2006). Yield, boll distribution and fibre quality of hybrid
cotton (Gossypium hirsutum L.) as influenced by organic and
modern methods of cultivation. Journal of Agronomy and Crop
Science 192, no. 4: 248-256.

India is the largest cotton-growing country (8.9 million hectares) in the world
and most of the area is rain-dependent. Large amount of pesticides are
used for the control of sucking pests and lepidopterans. Increasing demand
for clean organic fibre has led to an interest in organic cotton. However,
information on the effects of organic cultivation on fibre quality is limited.
Seed cotton yield and fibre quality (length, strength, micronaire and uniformity)
were determined for an organic and modern method of cultivation during
3 years (2002-2003 to 2004—2005) of a 11-year (1994—1995 to 2004—2005)
study. Vertical and horizontal distribution of bolls on a cotton plant was also
determined in 2003—2004 and 2004—2005. At the end of year 11, soil samples
were collected and analysed for soil organic carbon content, water-stable
aggregates (%), and mean weight diameter. Averaged over 3 years, an
additional 94 kg seed cotton ha” was produced in the organic over the
modern method of cultivation and the difference was significant. The
year x treatment interaction was significant. Seed cotton yield in the organic
plots was significantly greater than the modern method of cultivation plots
in 2003—2004 because of a well-distributed normal rainfall and low pest
incidence. The main stem nodes 13-22 accounted for the largest numbers
of bolls present on the plant. Plants of the organic plots had significantly
(837-71 %) more bolls on nodes 13-27 than those for the plants of the
modern method of cultivation. Lateral distribution of bolls on a sympodial

(18)



ORGANIC FARMING: YIELDS/ PRODUCTIVITY

(fruiting) branch, was noticed up to fruiting point 11. However, treatment
differences were not significant. With regard to fibre quality (length, strength,
fineness and uniformity), differences between years were significant. Inferior
quality fibre was produced in 2004—2005 because of delayed planting and
early cessation of rain. On average, cotton grown under organic conditions
compared with the modern method of cultivation had significantly better
fibre length (25.1 vs. 24.0 mm) and strength (18.8 vs. 17.9 g tex™). Soil
samples of the organic plots had significantly greater C content, water-
stable aggregates and mean weight diameter than the modern method of
cultivation plots. Differences were restricted to the top layers (0-0.1 and
0.1-0.2 m). Yield benefits of growing cotton in an organic system over the
modern method of cultivation are expected to be greater in years receiving
normal rainfall and having low pest incidence.

Jackson, G. J. “Organic cotton farming in Kutch, Gujarat, India.”
Agrocel, Gujarat, India (2005). Jackson, Geoff. “Organic Cotton
Farming in Kutch, Gujarat, India.” Outlooks on Pest Management
19, no. 1 (2008): 4-6.

These results echo a common finding across India as recorded by Menon:
after conversion to organic cotton, farmers find that their yields go down but
eventually recover to roughly the same as before; their expenses are far
less, they get a premium for their cotton, and their net earnings are
substantially higher.

Duhoon, S. S., A. Jyotishi, M. R. Deshmukh, and N. B. Singh. (2004).
“Optimization of sesame (Sesamum indicum L.) production through
bio/natural inputs.” In 4th International Crop Science Congress,
Brisbane. 2004

India ranks first in area (29%), production (26%) and export (40%) of sesame
(Sesamum indicum L.) in the world. Sesame seeds are rich source of food,
nutrition, edible oil, health care and bio-medicine. Sesame oil has excellent
nutritional, medicinal, cosmetic and cooking qualities for which it is known
as ‘the queen of oils’. Due to the presence of potent antioxidants, sesame
seeds are called as ‘the seeds of immortality’. With the growing health
consciousness, the international demand and export of sesame are
continuously increasing. Consequently, sesame has recently emerged as a
valuable export crop, presently earning over Rs. 1000/- crores of valuable
foreign exchange from the export of 2.5 lakh tonnes of sesame seed. So
much so, India’s share in world’s trade of hulled sesame has gone up to 60
% during 2002-03. However, pesticide residue had been the major problem
in the promotion of sesame export. To enhance the production and export
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of sesame, the technology needs reorientation and refinement with emphasis
on the quality of the produce to match with export standards and demands
of international markets. The organically produced sesame will suit to the
tailor-made requirements of the foreign buyers and will get premium in the
international market.

The studies on the optimization of sesame production through the use of
bio/natural inputs conducted at four centers of All India Coordinated Research
Project, during 2002-03 and 2003-04 revealed that among 12 treatments
with recommended dose of nutrients through different combinations of bio/
natural inputs, the highest seed yields were recorded with the application
of [FYM 3.75 t/ha + Neem cake @ 900 kg/ha + wood ash 75 kg/ha + bone
meal 75 kg/ha + ELS 20 kg/ha + PSB 5 kg/ha + Azotobactor 5 kg/ha +
Trichoderma viride (0.4%) seed treatment + Neem oil (2.0%) spray thrice at
15, 30 and 45 DAS/ Azadrichtin (0.03% at 30 DAS)]. The mean yield pooled
over locations and years (782 kg/ha) recorded in T, was on par with the
highest yield (786 kg/ha) recorded in T, with the application of recommended
dose of chemical fertilizers @ 60 N+40 P+20 K+20 S kg /ha and pesticides.
The maximum 1000-seed weight (2.63 g) and oil content (52.0 %) and oil
yield (406 kg/ha) were also recorded in treatment T,, besides other direct
and indirect beneficial effects on agro-ecology, oil, soil and human health.
The results confirmed the feasibility of substituting chemical fertilizer and
pesticides by organic resources without sacrificing the yield levels in sesame
crop. The use of organic sources will reduce dependence on chemical
fertilizers and pesticides besides being ecologically sound and eco-friendly
in nature. Marginally higher net monetary return and benefit-cost (B:C) ratio
observed with the application of chemical inputs were due to the same rate
of produce without consideration of premium for organic treatments.

Rupela, O. P, C. L. L. Gowda, S. P. Wani, and G. V. Ranga Rao.
(2004). “Lessons from non-chemical input treatments based on
scientific and traditional knowledge in a long-term experiment.” In
Agricultural Heritage of Asia: Proceedings of an International
Conference, pp. 6-8.

A long-term experiment continuing at ICRISAT, Patancheru, India, since
June 1999, on a rainfed Vertisol compares four crop-husbandry systems to
determine the yield levels a cash-poor (but knowledge-rich) farmer could
harvest by using locally available, low-cost technologies and resources.
Two of the four systems are low-cost (LC1 and LC2 or T1, T2). The third
(Conventional Agriculture — CA or T3) is a control that receives input types
and levels as recommended by research institutions for a given crop in the
region, and the fourth (CA+biomass, or T4) receives all chemical inputs as
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applied to CA and biomass as applied to low-cost system 2 (T2). The LC
systems depend on inputs based on scientific and traditional knowledge
(TK) of farmers, where crop residues, farm-waste, compost, Gliricidia lopping,
bacterial inoculants, and herbal extracts are used as nutrients and as
biopesticides to manage pests. The TK items involved are cow urine, wash
of composted foliage of neem and Gliricidia, and a curd recipe. The
experiment will complete 6 years in March/April 2005. Combined yield of
rainy and postrainy seasons within a year (annual productivity) of the two
low-cost systems was generally similar to that of the conventional system.
In some cases, high yield in the low-cost systems was due to less pest
damage and not due to high crop growth. At least 5-11 t ha-1 of biomass
was produced in-situ by the different crop-husbandry systems, which was
returned to the soil in the low-cost systems. The implications of such
observations are presented along with data.

Sarkar S, SR Singh and RP Singh. (2003). “The effect of organic
and inorganic fertilizers on soil physical condition and the
productivity of a rice-lentil cropping sequence in India.” The Journal
of Agricultural Science 140, no. 04: 419-425.

A field experiment lasting 9 years was initiated in 1987 to study the effect
of integrated nutrient management involving incorporation of wheat straw
(WS) or farmyard manure (FYM) alone or in combination with inorganic
fertilizer on a fine loamy mixed hyperthermic udic Ustochrept. Soil physical
properties and the productivity of a rice-lentil cropping sequence were
examined in a dry land farming system.

At the end of the ninth cropping season, addition of organic materials had
increased organic carbon, aggregate stability, moisture retention capacity
and infiltration rate of the surface soil while reducing the bulk density.
Application of inorganic fertilizer alone decreased the stability of macro
aggregates and moisture retention capacity but increased the bulk density
values. Treatment effects on moisture retentivity were more pronounced in
the higher (0-3-1-5 MPa) suction range. During the first six experimental
years, sole application of inorganic fertilizers produced 10-17% higher grain
yield of rice, compared to sole application of organic sources or combined
organic and inorganic sources. Annual applications of wheat straw and
farmyard manure gave higher grain yields of rice from the seventh year
onwards. Grain yields of lentil were higher with organic sources either alone
or combined with inorganic nutrients.
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Pradeep G and Sharanappa (2014). Effect of organic production
techniques on the growth, yield, quality and economics of chilli
(Capsicum annuum) and soil quality in dry zone of Karnataka. Indian
Journal of Agronomy Vol. 59

A field experiment was conducted during the rainy (kharif) season of 2011
and 2012 in sandy clay loam soils at Bengaluru, to study the effect of
different sources of organic manures on growth, yield, quality, economics
and soil quality of chilli (Capsicum annuum L.). There were 13 treatments,
comprising basal application of farmyard manure and vermicompost,
biodigested and enriched biodigested liquid manures (BDLM and EBDLM
applied after transplanting in 3 splits), 3 sprays of 3% panchagavya (PG)
and vermiwash (VW). The treatments were replicated thrice. Among the
treatments, application of enriched biodigested liquid manure (EBDLM) at
125 kg N equivalent (eq.)/ ha + 3 sprays of panchagavya (3%) recorded
significantly higher plant height (87.0 cm), branches/ plant (32.9), leaf-area
index (2.00), leaf-area duration (51.9 days), total dry-matter production/
plant (105.7 g), dry fruit yield (0.90 t/ha), fruits/plant (39.0), 100-fruit weight
(135.1 g), fruit length (14.4 cm), ascorbic acid (137.3 mg/100 g) capsaicin
content (0.64%), total extractable colour (280.8 ASTA units), oleoresin content
(15.4%), gross return (¥1,51,668), net returns (96,281), benefit: cost (2.74)
ratio, and significantly higher soil organic carbon (0.63%), available nitrogen
(377.9 kg/ha), phosphorus (87.3 kg/ha), potassium (206.7 kg/ha), bacteria
(37.0 x 1068 cfu/g soil), fungi (23.2 x 103 cfu/g soil) and Actinomycetes (13.2
x 10® cfu/g soil) population as compared to the control.

Choudhary, K. M., Manish M. Patel, and R. D. Pagar. (2014). “Effect
of foliar application of panchagavya and leaf extracts of endemic
plants on groundnut (Arachis hypogaea l.).” Legume Research-An
International Journal 37, no. 2: 223-226.

The present study was aimed to improve the growth and yield of groundnut
(Arachis hypogaea L.) under foliar spray of panchagavya and leaf extracts
as organic source of nutrient. The experiment was conducted during Kharif
2010. The results revealed that foliar application of panchagavya + leaf
extract of neem recorded significantly higher number of nodules, number of
pods per plant, pod weight per plant, pod yield, haulm yield and harvest
index as compared to other treatments. Panchagavya + leaf extracts of
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neem recorded significantly higher 100 kernels weight, shelling per cent,
nutrient uptake of N and P, oil content over other sources. Foliar application
of panchagavya with leaf extract of plants both at branching and flowering
stages was found most effective with respective to nutrient uptake of N and
P kernels and haulms as compared to single application either at branching
or flowering stage.

Singh Awani K, Ranjay K Singh, AK Singh, VK Singh, SS Rawat,
KS Mehta, A Kumar, Manoj K Gupta and Shailja Thakur. (2014).
“Bio-mulching for ginger crop management: Traditional ecological
knowledge led adaptation under rainfed agroecosystems.” Indian
Journal of Traditional Knowledge 13, no. 1: 111-122.

Sustainability of organic farming depends on the organic inputs. As such,
other than a few fertilizers and plant protection measures, there have been
scanty resources available to farmers for continuing organic farming. Some
farmers in India have evolved traditional ecological knowledge (TEK) based
location specific practices to sustain their agroecosystems and continue
organic farming. In this paper, an attempt has been made to explore TEK-
led adaptations in bio-mulching to grow ginger (Zingiber officinale Roscoe)
as a crop and to test empirically the best practices including identifying the
best leaves and local bio-mulching materials applied by farmers. The role
of TEK-led adaptive practices for controlling moisture loss, temperature
regulation, reduced disease incidence, quality yield and economic aspects
of ginger production are examined. The study was conducted in nine
randomly selected villages of Champawat district, Uttrakhand (Western
Himalaya). Data was collected using open ended questions in association
with participatory rural appraisal (PRA) tools. Results indicated that farmers
have developed major TEK led adaptive practices for organic ginger
production after seeding in the field, namely using the leaves of oak (Quercus
leucotrichophora A. Camus.), chir pine needles (Pinus roxburghii Sarg.),
local mixed grasses (e.g., Chrysopogon fulvus (Spreng.) Chiov, [Cymbopogon
distans (Nees ex Steud.) W. Watson], [Pennisetum glaucum (L.) R.Br. syn.
Setaria glauca (L.) P. Beauv],[Heteropogon contortus (L.) P.Beauv. ex Roem.
& Schult]. shrubs [Chromolaena odorata (L.) R.M.King & H.Rob.] syn.
Eupatorium odoratum L.) and animal wastage. This last consists of mixed
oak, bhimal (Grewia optiva J.R. Drumm ex Burret), kharik (Celtis australis
L.), timala (Ficus auriculata Lour.syn. Ficus roxburghii Stud.) leaves, grasses,
paddy and finger millet straw and cow dung and urine. Women were observed
to be using more of these TEK led adaptive practices than men. Empirical
field studies carried out on TEK led adaptive practices under rain-fed agro
ecosystems of farmers revealed significant results including longer rhizome
length (up to 6.50 cm), higher number of rhizomes per plant (35.30), higher
ginger vyield (211.50 g/ha), higher B:C (benefit to cost) ratio (1:2.18) and
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lower percentage of disease (bacterial wilt; soft rot and leaf spot) incidence
(17.5%) in oak leaf mulch. Soil moisture conservation (44.75%) and optimum
soil temperature (24.80 0C) were recorded as significantly better under the
oak leaves for using bio-mulching as compared to all other TEK led bio-
mulching practices for organic ginger production. The oak leaves used as
bio-mulch in organic ginger increased yield by 43% and net returns by 61%
as compared to no mulching (control). It is concluded that, under temperate
climate and rain-fed agro ecosystems, TEK led adaptive practices by farmers
in growing ginger are economically feasible, energy efficient and ecologically
sustainable, through the addition of soil organic carbon. However, there is
need for scientific and institutional promotion in participatory modes for
such practices, with a provision for integrating these practices with science
and policy on climate adaptation.

Gopakkali Pradeep and Sharanappa. (2014). Effect of organic
farming practices on growth, yield, quality and economics of onion
(Allium cepa) in dry zone of Karnataka. Indian Journal of Agronomy.
Vol. 59 (2): 336-340

The field experiment was conducted during summer 2012 and winter season
(rabi) of 2012—-13 to study the effect of different sources of organic manures
on growth, yield, quality and economics of onion (Allium cepa L.). The
experiment was carried out in organic experimental plot at Zonal Agriculture
Research Station, GKVK, Bengaluru, under organic crop production. There
were 13 treatments, comprising basal application of farmyard manure,
vermicompost, biodigested and enriched biodigested liquid manures (BDLM
and EBDLM applied after swoing in 3 splits), 3 sprays of 3% panchagavya
(PG) and vermiwash (VW). Application of enriched biodigested liquid manure
(EBDLM) at 100 kg N equivalent/ha + 3 sprays of panchagavya (3%) recorded
the highest plant height (42.3 cm), leaves/plant (8.1), leaf diameter (1.46 cm),
leaf-area index (4.26), total dry matter production/plant (7.59 g), fresh weight
of bulb (143.7 g), bulb yield (42.8 tonnes/ha), neck diameter (1.42 cm), bulb
diameter (6.02 cm), bulb length (5.36 cm), bulb size index (32.26 cm?/bulb),
ascorbic acid (26.1 mg/100 g), total soluble solid (14.4%), reducing sugar
(3.98%), non-reducing sugar (9.05%), total sugar (13.03%), gross returns
(Rs. 4,72,000), net returns (Rs. 3,61,557) and benefit: cost ratio (4.27).

Paras Jain, Ravi Chandra Sharma, Pradip Bhattacharyya and Pabitra
Banik (2014). Effect of new organic supplement (Panchgavya) on
seed germination and soil quality. Environmental Monitoring and
Assessment. Vol. 186 (4): 1999-2011.

We studied the suitability of Panchgavya (five products of cow), new organic
amendment, application on seed germination, plant growth, and soil health.
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After characterization, Panchgavya was mixed with water to form different
concentration and was tested for seed germination, germination index, and
root and shoot growth of different seedlings. Four percent solution of
Panchgavya was applied to different plants to test its efficacy. Panchgavya
and other two organic amendments were incorporated in soil to test the
change of soil chemical and microbiological parameters. Panchgavya
contained higher nutrients as compared to farmyard manure (FYM) and
vermicompost. Its application on different seeds has positively influenced
germination percentage, germination index, root and shoot length, and fresh
and dry weight of the seedling. Water-soluble macronutrients including pH
and metal were positively and negatively correlated with the growth
parameters, respectively. Four percent solution of Panchgavya application
on some plants showed superiority in terms of plant height and chlorophyll
content. Panchgavya-applied soil had higher values of macro and
micronutrients (zinc, copper, and manganese), microbial activity as compared
to FYM, and vermicompost applied soils. Application of Panchgavya can be
gainfully used as an alternative organic supplement in agriculture.

Radha TK and DLN Rao. (2014). “Plant Growth Promoting Bacteria
from Cow Dung Based Biodynamic Preparations.” Indian Journal
of Microbiology: 1-6.

Indigenous formulations based on cow dung fermentation are commonly
used in organic farming. Three biodynamic preparations viz., Panchagavya
(PG), BD500 and ‘Cow pat pit’ (CPP) showed high counts of lactobacilli
(109 mlI"1) and yeasts (104 mlI”1). Actinomycetes were present only in CPP
(104 mI”1) and absent in the other two. Seven bacterial isolates from these
ferments were identified by a polyphasic approach: Bacillus
safensis (PG1), Bacillus  cereus (PG2, PG4 PG5), Bacillus
subtilis (BD2) Lysinibacillus xylanilyticus (BD3) and Bacillus
licheniformis (CPP1). This is the first report of L. xylanilyticus and B.
licheniformis in biodynamic preparations. Only three carbon sources—
dextrose, sucrose and trehalose out of 21 tested were utilized by all the
bacteria. None could utilize arabinose, dulcitol, galactose, inositol, inulin,
melibiose, raffinose, rhamnose and sorbitol. All the strains produced indole
acetic acid (1.8-3.7 ig mlI”1 culture filtrate) and ammonia. None could fix
nitrogen; but all except B. safensis and B. licheniformis could solubilize
phosphorous from insoluble tri-calcium phosphate. All the strains except L.
xylaniliticus exhibited antagonism to the plant pathogen Rhizoctonia
bataticola whereas none could inhibit Sclerotium rolfsi. In green house
experiment in soil microcosms, bacterial inoculation significantly promoted
growth of maize; plant dry weight increased by ~21 % due to inoculation
with B. cereus (PG2). Results provide a basis for understanding the beneficial
effects of biodynamic preparations and industrial deployment of the strains.
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Saravanan T, P Panneerselvam and Pollachi Manakkadavu. (2014).
“Effect of organics on growth and economics of Bengal gram
cultivation in North Eastern zone of Tamilnadu.” International
Journal of Advanced Life Sciences. Vol. 7(1): 100-106.

A field experiment was conducted on clay-textured soil at NRPADS Research
Station, Namakkal, during rabi season of 2011-12 and 2012-13 to study the
effect of organics on growth and yield of Bengal gram (CicerarietinumL.) in
clay textured soils of Tamilnadu. The soil application of organic manures
and foliar spray of liquid organic manures at flower initiation and 15 days
after flowering (DAF) significantly enhanced the growth and yield parameters
of Bengal gram viz., plant height, number of branches, Leaf Area Index,
Total Dry Matter, number of root nodule, dry weight of nodules, number of
pods per plant, 100-seed weight, and grain yield. Among treatment
combinations, application of enriched compost 1/3 + vermicompost 1/3 +
Daincha leaf manure 1/3 equivalent to 100% RDN and foliar spray of
panchagavya @ 3% at flower initiation and 15 DAF has recorded significantly
higher grain yield (2400 kg/ha), haulm yield (3423 kg/ha), number of pods
per plant (66.38) and 100-seed weight (20.91 g) compared to other treatment
combinations. While, lowest grain yield (1446 kg/ha), haulm yield (2376 kg/
ha), number of pods per plant (43.91) and 100-seed weight (18.18 g) were
recorded in control treatment (water spray — C2). Significantly higher B:C
ratio (3.34) was recorded with M2 among organic manures, L1 (3.31) among
liquid organic manures and M2La (3.69) among combination of both.

Mohanty M, PP Das and SS Nanda. (2014). “Introducing SSI
(Sustainable Sugarcane Initiative) Technology for Enhanced Cane
Production and Economic Returns in Real Farming Situations Under
East Coast Climatic Conditions of India.” Sugar Tech: 1-5.

An on-farm trial in a participatory mode was conducted consecutively during
2011-2012 and 2012—-2013 cropping seasons at Patuli Sahi village under
Odagaon block of Nayagarh district in Odisha with a view to draw a
comparative statement of the advantages of sustainable sugarcane initiative
(SSI) technology of cane cultivation over the conventional three bud setts
planting. Twenty-five day old seedlings were planted at 120 x 60 cm distance
in SSI technology as against three bud setts planted at 75 cm row to row
spacing in conventional practice. The study thus revealed that by adopting
SSI technology of sugarcane cultivation, the farmers could realize a cane
yield of 105 t/ha which was 18 % higher as against 89 t/ha obtained from
the conventional method of cane cultivation. The cost of cultivation was Rs.
1,69,300/ha in conventional cane cultivation which came down to Rs.
1,51,950/ha when the crop was grown by SSI technology. The gross and
net returns were Rs. 2,36,250 and 84,300/ha, respectively by adopting of
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SSI technology as compared to Rs. 2,00,250 and 30,950/ha in conventional
cane farming. Sugarcane planting by SSI technology has thus proved to be
more productive and economically viable since it also fetched more net
returns per unit area for time invested, and can be a better option for the
farmers of east coast zone of India. The SSI technology was also judged
as the most sustainable by the farmers in their local agricultural production
system.

Sridhar, Kandikere R., Bombrana S. Kadamannaya, and Kishore S.
Karamchand. (2013). “Nutrient composition of pill millipede manure
of the Western Ghats, India.” Journal of Forestry Research 24, no.
3: 539-545.

Nutrient composition of the manure of four pill millipedes (Arthrosphaera
dalyi, A. davisoni, A. fumosa and A. magna) inhabiting in semi-evergreen
forests and plantations of the Western Ghats of Southwest India was
evaluated. The quantity and quality of fecal pellets differed between millipedes
and their habitats (forest and plantation). Organic carbon content in manure
was lower in plantations than in forests, while nitrogen content was elevated
in plantations. The carbon to nitrogen (C/N) ratio of manure was lower in
plantations compared to forests. The phosphorus content in manure was
elevated in plantations in all except for A. dalyi. Calcium content of manure
was increased in plantations than in forests. The contents of magnesium,
potassium and phenolics in manure showed varied results. The mass of
fecal pellets was correlated only with volume in forests (r=0.882; p<0.01)
and pH in plantations (r=0.616; p<0.05), while the volume of fecal pellets
was correlated with nitrogen content in forests (r=0.751; p<0.01) and calcium
in plantations (r=-0.619; p<0.05). The conductivity was positively correlated
with phosphorus and potassium, while magnesium was negatively correlated
in forests as well as plantations. Potassium and magnesium were negatively
correlated in forests (r=-0.920; p<0.001) and plantations (r=0.692; p<0.05).
Overall, the physicochemical characteristics and nutrient composition of
fecal pelets differed between millipedes as well as habitats. The low carbon
to nitrogen ratio and the increased nitrogen, phosphorus and calcium content
in the manure of millipedes inhabiting in plantations indicates possibilities
for successfully employing them for in situ composting of forest or plantation
residues.

Pathak RK and RA Ram. (2013). “Bio-enhancers: A potential tool to
improve soil fertility, plant health in organic production of
horticultural crops.” Progressive Horticulture 45, no. 2: 237-254.

Indiscriminate use of agro-chemicals during the last 5-6 decades has
adversely affected the soil fertility, crop productivity, produce quality and

(28)



ORGANIC FARMING: VALIDATION OF PRACTICES

particularly the environment. Annually India is loosing nearly 0.8 million
tonnes of nitrogen, 1.8 millions tonnes of Phosphorus and 26.3 million
tonnes of potassium. Soil organic carbon content in most of the Indian soils
has been reduced to >0.5 per cent. The green revolution is exhibiting second
generation problem owing to over exploitation and mis management of soil.
Under these circumstances, maintenance of soil fertility and crop productivity
are the major constraints in agriculture. Excessive mining of micronutrients
have led to the deficiency of micro-nutrients in one or the other parts of the
country. As a result fertigation is becoming popular in most part of the
states. It is pertinent to pinpoint that at present, most of the soluble fertilizers
are imported in the country and these are very expensive, beyond the reach
of the common farmers. For number of nutrients, soluble fertilizers are not
available. Hence, this requires change in mind set for addressing this issue.
After closely working with Organic Farming Systems for over a decade, we
are of the view that “Bio enhancers” could be a cheap and alternative tool
to resolve many issues including cheap and effective alternative for fertigation.
In organic production systems, there is always a challenge of how to improve
soil fertility, crop productivity and management of pests by organic techniques.
Use of organic liquid preparations has been an age old practice in India. On
farm produced Kunapajala, prepared by fermenting animal flesh along with
herbal products used to be an established technique in ancient India. As an
alternative, number of organic farmers devised organic boosters based on
local experiences and gave specific names such as Amritpani, Panchagavya,
Beejamrita, Jiwamrita etc. Similarly, in other organic farming systems, few
effective preparations such as BD-500, BD-501, Cow Pat Pit, Biodynamic
liquid manures and in Homa Organic Farming: Agnihotra ash enriched water
and Biosol are effective tools being used by number of organizations. It is
interesting to note that in all these preparations, the basic ingredients are
cow-based products. In order to give generic name, hence forth, these are
named as “Bio enhancer” which is almost new to the world and scientific
community. Review of available literature with bio enhancer indicates that
there is immense scope for its promotion in agriculture. Hence, we have
tried to review the available information with objectives to communicate
scientific community to initiate systematic research, extension agencies to
promote these as cheap alternatives of agro chemicals and farmers to
prepare their own products and utilize them as per requirement.

Saritha, M., B. Vijayakumari, Y. R. Hiranmai, and L. S. Kandari.
(2013). “Influence of Selected Organic Manures on the Seed
Germination and Seedling Growth of Cluster Bean (Cyamopsis
tetragonoloba (L.) Taub).” Science, Tech and Arts Res Journal 2(2):
16-21.

Organic agriculture is a sustainable and environment friendly production
system that offers a wide range of economic, environmental, social and
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cultural benefits. In the wake of the resources constraints for external farm
inputs faced by farmers in developing countries, sustainable agriculture that
relies on renewable local or farm resources presents desirable options for
enhancing agricultural productivity. The present study was focused on the
influence of organic manures such as panchagavya, micro-herbal fertilizer,
biofertiliser, humic acid and farm yard manure (FYM) on the germination
and biometric parameters of cluster bean. The panchagavya soil treatment
recorded best germination on 7th and 21st days after sowing and in
panchagavya leaf treatment on 14th and 28th DAS. The root length on 60th
day, shoot length on 30th, 60th and 90th day root volume on 60th day,
number of leaves on 60th day, dry weight on 60th day, fresh weight on 60th
and 90th day were improved by panchagavya leaf treatment compared to
control. The panchagavya soil treatment improved number of leaves on
30th day. The dry weight on 30th day was influenced by FYM, panchagavya
soil treatment and panchagavya leaf treatment. The FYM improved root
length, number of leaves, root volume and dry weight on 90th day. It was
observed from the study that the treatment containing panchagavya (or)
biofertilizer (rhizobium) (or) FYM could be an ideal and suitable potting
mixture for better seedling and crop production in clusterbean.

Balasubramanian D, K Arunachalam, A Arunachalam and AK Das.
(2013). “Effect of Water Hyacinth (Eichhornia crassipes) Muilch on
Soil Microbial Properties in Lowland Rainfed Rice-Based Agricultural
System in Northeast India.” Agri Research 2, no. 3: 246-257.

Most water bodies in the humid tropical areas of Arunachal Pradesh are
infested with gregarious Eichhornia crassipes (Mart.) Solms. Over a period
of time, with death and decay, the water bodies are eutrophicated. This
natural phenomenon gave forth the idea of using E. crassipes biomass as
a compost in agricultural fields for soil nutrients management, using microbial
characteristics as potential indicators. The study indicating that water hyacinth
as a potential organic substrate can stimulate the growth of diversity of
microbial population in agricultural soils. In general, soil respiration and
microbial population were significantly (p < 0.05) greater in mulched plots
compared to control. Among treatments, vermicompost mulched plots
recorded for higher bacterial (74.31 CFU x 10%) and fungal counts
(31.09 CFU x 10%) at both surface and sub-surface soil layers. The present
study provides baseline information for ecofriendly approach to management
of E. crassipes, especially for the countries where it poses a huge threat
to the wetland ecosystems. Nonetheless, nutrient deficient soils in the present
study site due mainly to conventional farming practices and nutrient runoff
could however be checked by mulching soils with naturally and abundantly
growing E. crassipes locally.
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Choudhary, V. K., and S. P. Kumar. (2013). “Maize production,
economics and soil productivity under different organic source of
nutrients in eastern himalayan region, India.” Int. J. Plant Prod 7,
no. 2: 167-186.

Replenishing nutrients through organic sources is essential to maintain the
soil health and sustainability in Eastern Himalayan Region, India which is
organic by default. Keeping this in mind an experiment was laid out on
randomized block design with six treatments viz., T,: Vermicompost (VC;
2.5 Mg ha"), T,: Poultry manure (PM; 1.25 Mg ha"), T Swine manure (SM;
3.0 Mg ha'), T,: Cow dung manure (CDM; 10.0 Mg ha"), T,: Farm yard
manure (FYM; 10.0 Mg ha) and T6: control and replicated thrice to study
the effect of applied organic nutrients on growth and yield attributes of
maize. The physical parameters like porosity, maximum water holding capacity
(MWHC), field capacity (FC), permanent wilting point (PWP), bulk density
(BD) and moisture releasing pattern was measured better when the crop
was supplied with FYM followed by CDM. Chemical parameters like pH,
Soil organic carbon (SOC), available nitrogen (N), phosphorus (P) and
potassium (K) were recorded better on VC followed by PM over control. The
growth, physiological parameters, yield attributes and yield were recorded
higher on VC. The uptake of nitrogen, phosphorus and potassium was
higher on VC followed by PM, whereas least nutrients were taken up by
control. Similarly the gross and net return was recorded higher on VC
followed by PM, whereas, B: C ratio was recorded higher on PM followed
by CDM. However the lowest economic returns were recorded on control.
Agronomic efficiency was recorded higher on VC followed by PM.

Trivedi Amit, SK Sharma, T Hussain and PK Gupta. (2013).
“Application of biodynamic preparation, bio control agent and
botanicals for organic management of virus and leaf spots of
blackgram (Vigna mungo L. Hepper).” Academia Journal of
Agricultural Research 1, no. 4: 060-064.

A study was conducted at Instructional Farm, Rajasthan College of Agriculture
of Maharana Pratap University of Agriculture and Technology, Udaipur
(Rajasthan) during kharif 2010 and 2011. Blackgram or Urd bean is the
fourth important pulse crop in India. This study was conducted to develop
package of practice for production of organic blackgram. The objective of
this field study was to develop an organic plant protection module for
management of yellow mosaic virus and three leaf spot diseases viz
Anthracnose (Colletotrichum lindenuthianum), Cercospora leaf spot
(Cercospora canescens) and Alternaria leaf spot (Alternaria spp.) of
blackgram through biodynamic preparation - BD 501, Bio control agent —
Ampelomyce quisqualis and botanicals viz neem oil, mustard oil and
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azadirachtin. Neem cake was also used to manage soil borne insects. The
pooled data of 2010 and 2011 reveal that viral disease in various treatments
ranged between 2.96 to 3.18% while in the untreated control it was 5.94%.
The mean minimum percent disease index (PDI) of leaf spots was 28.13%
while maximum seed yield was 9.50 g/ha, observed in treatment with spray
of BD 501 followed by neem oil 29.38% PDI and seed yield 8.74 g/ha, while
maximum PDI could be seen in untreated control (62.75%) with minimum
seed yield 7.59 g/ha. Integrated use of biodynamic preparation - BD 501
and botanical neem oil resulted not only into the maximum increase in yield
attributes and yield but also significantly reduced the disease incidence of
black gram under organic production system.

Amalraj E Leo Daniel, G Praveen Kumar, SK Mir Hassan Ahmed,
Rasul Abdul, and N Kishore (2013). “Microbiological analysis of
Panchagavya, vermicompost, and FYM and their effect on plant
growth promotion of pigeon pea (Cajanus cajan L.) in India.” Organic
Agriculture 3, no. 1: 23-29.

Organic farming systems are based on principles of nutrient cycling and the
minimal use of external inputs. In India, Panchagavya, vermicompost, and
farmyard manure are integral components of nutrient management in organic
farming systems. The aim of this study was to characterize these three
different organic preparations with respect to microbiological quality and
impacts on early crop growth. Among the three preparations, Panchagavya
had the highest population of total bacteria (2210° cfu ml'), actinomycetes
(60104 cfu ml"), phosphate solubilizers (10310% cfu ml"), fluorescent
pseudomonas (15110° cfu ml"), and nitrifiers (5.410° cfu ml"). Dehydrogenase
activity (6.61 g g h™") and microbial biomass carbon (89.6 g g') were also
found to be higher in Panchagavya. The short-term plant growth test with
Cajanus cajan seeds treated with Panchagavya showed enhanced length of
root (19.4 cm) and shoot (16.9 cm), dry mass (147 mg), leaf area (14.57
cm?), chlorophyll content (23 spad units), and photosynthetic activity (18.8
mol m2 s') after 15 days of sowing. Hence, these tests suggest that
Panchagavya can be used as a low-cost preparation to support plant growth
in organic agriculture.

Prasanna, Radha, Vidhi Chaudhary, Vishal Gupta, Santosh Babu,
Arun Kumar, Rajendra Singh, Yashbir Singh Shivay and Lata Nain.
(2013). “Cyanobacteria mediated plant growth promotion and
bioprotection against Fusarium wilt in tomato.” European Journal
of Plant Pathology 136, no. 2: 337-353.

Cyanobacteria - phytopathogenic fungi - tomato plant interactions were
evaluated for developing suitable biological options for combating biotic
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stress (Fusarium wilt) and enhancing plant vigour. Preliminary evaluation
was undertaken on the fungicidal and hydrolytic enzyme activity of the
cyanobacterial strains (Anabaena variabilis RPAN59, A. laxa RPAN8) under
optimized environmental/nutritional conditions, followed by amendment in
compost-vermiculite. Such formulations were tested against Fusarium wilt
challenged tomato plants, and the Anabaena spp. (RPAN59/8) amended
composts significantly reduced mortality in fungi challenged treatments,
besides fungal load in soil. Cyanobacteria amended composts also led to
an enhancement in soil organic C, nitrogen fixation, besides significant
improvement in growth, yield, fruit quality parameters, N, P and Zn content.
The tripartite interactions also enhanced the activity of defence and
pathogenesis related enzymes in tomato plants. A positive correlation
(r=0.729 to 0.828) between P content and pathogenesis/defense enzyme
activity revealed their role in enhancing the resistance of the plant through
improved nutrient uptake. Light and scanning electron microscopy (SEM)
revealed cyanobacterial colonization, which positively correlated with reduced
fungal populations. The reduced disease severity coupled with improved
plant growth/ yields, elicited by cyanobacterial treatments, illustrated the
utility of such novel formulations in integrated pest and nutrient management
strategies for Fusarium wilt challenged tomato crop.

Rao Hema C, MN Sreenivasa, NS Hebsur, Geetha Shirnalli and HB
Babalad (2013). “Influence of microbial enrichment on microbial
population and nutrient status of organic manures”. Karnataka
Journal of Agricultural Sciences 25, no. 4.

Among the enriched manures, enriched vermicompost had significantly
highest N, P, K and micronutrient contents followed by enriched compost
and the least was observed in biogas slurry. Compost enriched with
Azotobacter, Pseudomonas and rock phosphate had N and P content of
1.75 per cent and 1.61 per cent respectively. Enrichement of vermicompost
with PSM and FNF significantly increased N P, K, Mg and Mn contents. The
nutrient status of composted biogas slurry was 1 per cent N, 0.8 per cent
P and 1.5 per cent K. Hence, from this study it can be concluded that there
was significant improvement in the microbial population and nutrient
concentration (N, P, K and micronutrients) of organic manures due to
microbial enrichment. Among the enriched manures, enriched vermicompost
had significantly highest microbial load, N, P, K and micronutrient content
followed by enriched compost and biogas slurry.

Gahukar RT (2013). “Cow urine: A potential biopesticide.” Indian
Journal of Entomology 75, no. 3: 212-216.

Traditionally, cow urine has been used in medicines in developing and less
developed countries. Only recently, its properties as pest control agent have
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been exploited in plant protection. It is mixed generally with cow dung or
plant parts and plant-derived products as these combinations proved effective
and cheaper than synthetic pesticides. The action of bioactive constituents
is exerted on insect development and survival, cow urine can therefore be
considered as a potential biopesticide. However, research on isolation of
allelochemicals and mode of action of each of them, whether mixed with
cow urine or not, and further field trials on bioefficacy against economically
important pests attacking agricultural crops are needed.

Thakare, Utkarsha, Neelam Patil, and Nutan Malpathak (2013).
“Qualitative and quantitative improvement in the yield of field
cultivated chickpea (Cicer arietinum I. Cv. Vijay) using peptone and
oxygenated peptone under organic farming condition.” International
Journal of Bioassays 2, no. 02: 440-444.

Field experiments were conducted to study the impact of soil application of
peptone and oxygenated peptone on organically grown chickpea (Cicer
arietinum L. cv. Vijay). Both the treatments resulted in early flowering and
early harvestation, increased number of pods/plant as well as fresh wt. and
dry wt. of 100 pods and 100 seeds, with oxygenated peptone showing
comparatively higher level. The crop yield was more under oxygenated
peptone treatment than under peptone treatment condition. The seeds of
peptone treatment showed upper hand as compared to oxygenated peptone
in acidity, DNA content and IAA oxidase activity. On the other hand, sail
application of oxygenated peptone led to more enhancements in biochemical
constituents of seed like total solids, ash, moisture content, crude fiber
content, soluble proteins, total carbohydrates, polyphenols, proline, total
free amino acids, ascorbic acid and RNA content. This indicates better
nutritional quality of seeds. The enzyme activity of catalase, peroxidase,
polyphenol oxidase, nitrate reductase and nitrite reductase showed upper
hand under oxygenated peptone treatment. The overall picture shows that
both peptone and oxygenated peptone were useful for the qualitative and
quantitative enhancement in the yield of chickpea under organic farming
condition. Oxygenated peptone is more useful in this respect.

Kumar, Murugan, Radha Prasanna, Ngangom Bidyarani, Santosh
Babu, Brijesh Kumar Mishra, Arun Kumar, Anurup Adak et al. (2013).
“Evaluating the plant growth promoting ability of thermotolerant
bacteria and cyanobacteria and their interactions with seed spice
crops.” Scientia Horticulturae 164: 94-101.

The potential of eight thermotolerant bacteria (seven Bacillus spp. and one

actinobacterium Kocuria sp.) and two cyanobacteria (Anabaena laxa and
Calothrix elenkinii) as plant growth promoting (PGP) agents was evaluated
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with seed spices — coriander, cumin and fennel, under controlled conditions
in potting mix fortified with microbial cultures. Amendment with Anabaena
brought about 25% enhanced germination in cumin over control, while
Calothrix enhanced root/shoot length significantly in all the three crops,
especially fennel. Fortification with microbes led to 30-50% increase in
shoot/root length, which was reflected as two—three fold enhancement in
the vigour index of the plants. Among the bacterial strains, T4 (Bacillus
pumilus) was most promising in terms of PGP traits in fennel and cumin
crop. Plant dry weight and peroxidase activity of shoots and roots were
enhanced by 5-10-fold in all the microbe-inoculated treatments, with highest
values in Calothrix treated coriander seedlings. 4-1,3 endoglucanase activity
showed twofold enhancement in shoots from Anabaena inoculated coriander
seedlings. The fungicidal activity of the root extracts from the bacteria treated
treatments of coriander seedlings against Macrophomina phaseolina was
highest, while root extracts of fennel seedlings were able to show largest
zones of inhibition against Fusarium moniliforme. This study highlighted the
promise of fortification with both heterotrophic and photosynthetic microbes
in plant growth promotion, and their significant role in enhancing and eliciting
peroxidase/endoglucanase enzyme and fungicidal activity of plant extracts
of seed spices.

Swarnalakshmi K, Dolly Wattal Dhar, M Senthilkumar and PK Singh
(2013). “Comparative Performance of Cyanobacterial Strains on Soil
Fertility and Plant Growth Parameters in Rice.” Vegetos-An
International Journal of Plant Research 26, no. 2: 227-236.

The diazotrophic cyanobacterial consortium consists of Anabaena variabilis,
Aulosira fertilissima, Nostoc muscorum and Tolypothrix tenuis are widely
used to supplement chemical N fertilizers for flooded rice cultivation in
India. Our present study was undertaken to evaluate the comparative
performance of these individual cyanobacterial species on soil fertility and
plant growth in rice at three levels of nitrogenous fertilizer. Significant
intergeneric differences were observed with respect to nitrogen fixing potential
and other N assimilatory parameters under in vitro conditions. Application
of individual cyanobacterial species enhanced N uptake and plant carbon
content of rice over uninoculated control. Analyses of soil samples after rice
harvest revealed significant differences in soil microbial biomass carbon,
organic carbon, available N and increase in grain yields with the
cyanobacterial inoculants. Yield increase with Anabaena variabilis was
comparable with uninoculated control. Correlation coefficient (r) revealed a
positive correlation between available nitrogen and soil microbial biomass
carbon with N uptake and C content in plants. Our findings revealed functional
potential of individual cyanobacterial species in biofertilizer consortia in
relation to soil fertility, plant nutrition and yield of rice; however their potential
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for improving C-N status of flooded rice soils needs to be evaluated at farm
level under long-term experimental conditions.

Shukla SK, Menhi Lal and Santosh Kumar Singh. (2013). “Improving
bud sprouting, growth and yield of winter initiated sugarcane ratoon
through tillage cum organic mediated rhizospheric modulation in
Udic ustochrept under subtropical Indian condition.” Soil and Tillage
Research 126: 50-59.

Field experiment was conducted during 2007-2010 at research farm of
Indian Institute of Sugarcane (Saccharum officinarum) Research, Lucknow.
The findings of the investigation revealed that tillage operation performed
by Ratoon Management Device (RMD) involving earthing-up from both the
sides of sugarcane stubble protects the subterranean buds from cold injury
and provides congenial rhizospheric environment for survival and sprouting
of buds. Tillage through RMD superimposed with composted trash regulates
the soil microbial activities (ex situ soil respiration — 29.52 mg CO,-C kg™ soil
day™ and soil microbial biomass carbon (SMBC) — 187.3 mg C___ kg™ soil
day™). These in turn enhance the sprouting of stubble buds which otherwise
fail to sprout under the influence of extremely low temperature. The tillage
cum organic treatments creates congenial soil-water—air relations which
produce viable and vigorous sprouts.

Translated into practice, it means that the fact ‘Tillage is manure’ is quite
pertinent in winter initiated sugarcane ratoon as mechanical manipulations
of soil (tillage) at its optimum moisture level creates favourable physical
environment (soil tilth) in root zone (bulk density — 1.35 Mg m™® at 0—15 cm
soil depth and infiltration rate — 5.5 mm h'"). Addition of organics further
provides congenial substrate/s to soil microbiota and enhances their metabolic
activities which along with new activated roots maintain better soil-water—
air relations and enhancing their sprouting in cold conditions. This ensures
synchronized, early formed adequate number of millable canes (135,000 ha™),
consequently resulting in higher ratoon cane (94.1 Mg ha™) and sugar yields
(8.75 Mg ha™). The tillage cum organic technology is of immense significance
to cane growers by increasing sugar yield in early crushing season from
ratoon.

Sireesha O and N Venkateswarlu (2013). In-vitro evaluation of
botanicals and panchagavya against leaf blast fungus Pyricularia
grisea. Asian Journal of Pharmaceutical and Clinical Research 6,
no. 5.

Rice blast caused by Pyricularia grisea cav. continues to be a major constraint
in rice production. Since, the existing chemical control measures being
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costly and may favour development of resistance in pathogens, the potential
alternative methods have been explored in the present studies. Five plant
parts extract namely Neem seed kernel extract, Neem oil, Asafoetida spp.
and Pongamia spp. extracts and Panchagavya, were evaluated for their
efficacy against blast of rice in in vitro conditions. The results concluded
that the Neem seed kernel showed a significantly more mean suppression
value.

Kumar Rahul, Amit Kumar, Kuldip Kumar, Vaishnavee Gupta, Triveni
Shrivas and Kishu Tripathi (2013). “Synergistic Anthelmintic Activity
Of Different Compositions Of Panchagavya And Bauhinia Variegata
Linn.” International Journal of Phytopharmacology.

Panchagavya, which is an important component of many rituals and Indian
traditional systems, is an incredible source for many medicinal substances
whose synergistic action has been reported but their scientific data are not
available. The main objective is to investigate synergistic anthelmintic activity
of panchagavya with ethanolic extract of Bauhinia variegata Linn (EEBV).
Earthworms were divided into 11 groups & in each group, six earthworms
were taken and they were treated with PG1, PG1+10% EEBV, PG1+50%
EEBV & PG1+75% EEBV, PG2, PG2+10% EEBV, PG2+50% EEBV
&PG2+75% EEBV, Control group with Cow Urine and Standard group with
Piperazine Citrate (50 mg/ml and 100 mg/ml concentration) & investigated
the role of different composition of Panchagavya and its ethanolic extract
of Bauhinia variegata Linn (EEBV) for synergistic anthelmintic activity. After
drug administration, effect of PG 1, PG 2, PG 1 + EEBV (all composition)
and PG 2 + EEBV (all composition) were found to be significant at the level
p<0.01 as compared to Standard and Control group. The synergistic activity
of PG with EEBV might be due to tannin which interferes with energy
generation in helminth worm by inhibiting oxidative phosphorylation. Effect
of tannin might be potentiated in presence of PG. Other possible mechanism
might be that presence of PG could potentiate binding of free protein in GIT
of host animal and causes death. This work will open new avenue for the
study of various preparations used in worship because this study has showed
the synergistic anthelmintic activity. Further studies may reveal some more
pharmacological activities like antinociceptive, anti-stress etc. This will give
impetus for the study of various materials used in worship of God which will
reveal the logic of materials used in worship.
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Vajantha B, Umadevi M, MC Patnaik and M. Rajkumar. (2013). “Soil
fertility status of ashwagandha as influenced by concentrations
and methods of application of Panchagavya.” An Asian Journal of
Soil Science 8, no. 1: 143-147.

The field experiments were conducted to study the available N,P,K and S
in soil with the effect of Panchagavya made from cow (PG-C) and buffalo
(PG-B) products sprayed to plants and applied to soil with different
concentrations (3 and 5 per cent to plant and 9 and 15 per cent to soil) at
different intervals (3 sprays - 30, 60 and 90 DAS; 4 sprays - 20, 40, 60 and
80 DAS) during Rabi 2007-08 and Kharif 2008. The available nutrients viz.,
N, P, K, and S was highest with PG-C @ 15% to soil (T10) but it was at
par with soil application of PG-B @ 15% to soil and PG-C @ 5% - 4 sprays.

Mahanta Dibakar, R Bhattacharyya, KA Gopinath, MD Tuti, BL Mina,
BM Pandey, PK Mishra, JK Bisht, AK Srivastva and JC Bhatt. (2013).
“Influence of farmyard manure application and mineral fertilization
on yield sustainability, carbon sequestration potential and soil
property of gardenpea—french bean cropping system in the Indian
Himalayas.” Scientia Horticulturae 164: 414-427.

Sustainability of agricultural systems has become an important issue all
over the world. Hence, sustainability and climate resilience of gardenpea—
french bean cropping system was evaluated by yield trends, C sequestration
and emission reduction and soil properties as affected by four application
rates of farmyard manure (FYM) (5-20 t ha™) vis-a-vis mineral fertilization,
integrated nutrient management (INM) practices as 50% recommended
NPK + FYM at 5t ha” and un-amended control after six years of cropping
in the Indian Himalayas. The highest sustainable yield index of 0.606 was
achieved with the application of 20t FYM ha™ (FYM,)). The carbon
sequestration potential of FYM,, plots was about 459 and 193% more than
NPK and INM plots, respectively. The same plots reduced 53 and 24%
carbon equivalent emission with comparison to NPK and INM application,
respectively. The soil cation exchange capacity (CEC) under FYM,, plots
was 22 and 11% higher than NPK and INM plots. The soil cracking volume
under FYM,, plots (57 cm®m™ area) was very less compared to NPK
(324 cm® m™ area) and INM (154 cm®m? area) plots. The morning soil
temperature (0—15 cm depth) in coldest week of last year experimentation
under FYM,, plots was moderated by 0.60 and 0.47 °C than NPK and INM
plots, respectively. Successive increase of FYM level improved soil organic
C, microbial colony formation unit, dehydrogenase activity, bulk density and
soil cracking surface area and the best values for all soil properties were
recorded under FYM, plots. Application of 20 t FYM ha™ produced 54 and
29% higher gardenpea equivalent pod yield of the system than mineral
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fertilization and INM, respectively. The principal component analysis revealed
that soil CEC was the most important property (among the selected soil
parameters) contributing to the pod yield. Soil organic carbon markedly
improved other soil properties as evident from correlations. Organic
production system with FYM 20 t ha™ could be recommended for climate
resilient sustainable yield and better soil property of gardenpea—french bean
cropping system than mineral fertilization and INM in the Indian Himalayan
regions.

S Sangeetha, A Balakrishnan and P Devasenapathy (2013).
“Influence of Organic Manures on Yield and Quality of Rice (Oryza
sativa L.) and Blackgram (Vigna mungo L.) in Rice-Blackgram
Cropping Sequence,” American Journal of Plant Sciences, Vol. 4
No. 5, pp. 1151-1157.

Field experiments were conducted at Tamil Nadu Agricultural University,
Coimbatore during rabi and summer seasons of 2007-2008 and 2008-2009
to study the influence of organic manures (enriched farmyard manure
compost, vermicompost, farmyard manure+neem cake, enriched farmyard
manure compost+vermicompost+farmyard manure, composted poultry
manure and enriched poultry manure compost) and recommended NPK
fertilizers on yield and quality of rice and blackgram in rice-blackgram cropping
sequence. Based on field experiments, it was found that the application of
enriched poultry manure compost on equal N basis (2.3 t-ha') recorded
higher yield attributes and grain yield of rice (4675 kg-ha™' in 2007 and 4953
kg-ha' in 2008), which was however comparable with composted poultry
manure. The application of recommended NPK fertilizers recorded higher
physical characteristics and cooking qualities of rice, which was comparable
with enriched poultry manure compost. Higher sensory score was registered
in enriched poultry manure compost as compared to recommended