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Agro-forestry : Approach for

Sustainahle Production

[AlIK. Deswal, R. B. Gupta and J. N. Yadav
Krishi Vigyan Kendra, Faridabad
CCS Haryana Agricultural University, Hisar

Molya - The Lesser Known Disease

of Wheat in Haryana

[RIS. Kanwar
Department of Nematology
CCS Haryana Agricultural University, Hisar

The tree cover maintenance is vital both for
ecological balance and for economic sustainability
of food production system. In India, trees have
always found a place in the agricultural production
system. Some trees are even worshiped and grown
traditionally like khejri (Prosopis cineraria) in arid
areas. Recently trees have found a place because
they yield a variety of products and give a
handsome income to the growers. However, during
the last few decades tree planting has been
subjugated to agriculture to meet the demands of
food grains for the increasing population.
Consequently forest area has receded and natural
resources have shrunken considerably. Sincere
efforts are being made by way of planting trees
under various forestry schemes to achieve the
target of 33 percent forest area in the country.
However, as per the recent state of the forest report
the tree cover is only about 22 percent of the total
geographical area of country. In Haryana, the tree
cover is about 10 per cent of the total geographical
area of state and the target is to increase to 20 per
cent of the total area of state.

Agro-forestry has been defined in many ways
depending on its objectives and requirements. In
general agro-forestry can be defined to raised the
tree, the crops and animals on the same farm.
Scientifically, agro-forestry can be defined as a
collective name for land use systems and
technologies in which woody perennials (trees
including fruit tree, shrubs, palms, bamboos, etc.)
are deliberately combined on the same land
management unit with herbaceous crops and /or
animals either in some farm of spatial arrangement
or temporal sequence. In agro-foresty, there are
both ecological and economical interaction
amongst the different components.

Agro-foresty systems : Based on the nature
of components the common agro-forestry systems
areasunder:

i. Agri-silviculture : crops (including shrubs/vines)
andtrees.
ii. Silvopastoral: pasture/animals andtrees.
iii. Agro-silvopastoral : crops, pasture/animals and
trees.
(contd. on page 32)

Molya is a common name given to disease
caused by cereal cyst nematode, Heterodera
avenae. This is the most serious soil borne disease
of wheat and barley in Rajasthan and Haryana. In
Haryana, the disease is prevalent in South-Western
parts including Bhiwani, Faridabad, Fatehabad
Gurgaon, Hisar, Jhajjar, Mahendergarh, Mewat,
Rewari, and Sirsa districts. Recent surveys have
shown that this disease has appeared in serious
form in some parts of Hisar, Fatehabad and Sirsa
districts, while it is on the decline in other districts
due to rotation of wheat with mustard and other
non-host crops. The disease can cause heavy
losses when nematode population becomes high
due to continuous cultivation of susceptible wheat
and barley. During rabi 2006, in Hisar, Fatehabad
and Sirsa districts, many fields of late sown wheat
suffered losses as high as 60-100% and some
farmers had to plough their fields.

Disease Symptoms : Above ground symptoms
produced by this disease include stunted and poor
growth which usually appears in patches. Such
patches can be seen from a distance in the field. The
symptoms resemble with the nutritional deficiency
symptoms in crop but the crop growth does not
improve on application of fertilizers and irrigation.
Nematode affected plants have very poor tillering.
Infected roots give bushy appearance and show
slight swellings at the points of nematode entry.
During January-February, small, white, bead-like
structures (female nematode) can be seen attached
to roots. At the time of crop maturity, these females
get detached from roots and turn brown called cysts.
They remain in soil and contain hundreds of eggs
which serve as inoculum for the next year crop.

Pre-disposing Factors : Molya disease
appears in serious form when a susceptible crop is
grown in field having high nematode population
density. Low temperature around 20°C, sufficient
soil moisture at sowing time and moisture stress at
tillering stage are the best conditions for the
disease development. Under these conditions, loss
caused by this disease is more.

Nematode Survival and Spread : The
nematode causing molya disease survives in soil in

(contd. on page 32)
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Soil Health and Nutrient Management

[‘Ndrender, Abir Dey' and Manoj Kumar Sharma
Department of Soil Science
CCS Haryana Agricultural University, Hisar

At present, soil health issues pose a serious
threat to sustained agricultural production and farm
profit. In past few decades, public interest in soll
health increased tremendously due to enhanced
recognition of the fragility of natural resources,
continued deterioration in soil health and ever
increasing population pressure on finite land
resources made it imperative to enhance crop
productivity per unit area. imbalanced use of
fertilizers and low nutrient use efficiencies further
aggravated the problems. Soil health is presented
as an integrative property that reflects the capacity
of soil to respond to agricultural intervention, so that
it continues to support both the agricultural
production and the provision of other eco-system
services. The major challenge within sustainable
soil management is to conserve eco-system
service delivery while optimizing agricultural yields.
Non-judicious fertilizer use is the prime cause for
widespread soil fertility depletion. The problem is
more acute in agriculturally advanced regions,
wherein annual nutrient removal under intensive
cropping often far exceeds replenishments.
National Commission on Farmers in its report,
recognized soil health enhancement as a key to
raising farm productivity and farmers' income. This
calls for development of efficient soil management
strategies including selection of suitable crop
rotations, development of novel fertilizer products,
enhancing nutrient use efficiencies, balanced and
integrated plant nutrient supply, recycling of crop
residues, improved tillage practices, use of low
grade P and K minerals. It is envisaged that
development of such strategies will not only help in
sustaining higher crop productivity, but also
improving soil health and environmental quality.
The present article overviews the significance of
different crop/nutrient management practices in
improving soil physical, chemical and biological
health, nutrient use efficiency and crop productivity.

Site-specific nutrient management : Site-
specific nutrient management aims to increase
profit through high yield, high efficiency of fertilizer
use and also provides a locally-adapted best
nutrient management practice tailored to the field
and season-specific needs for a crop. High
productivity goals (i.e. up to 80% of the genetic yield

'Division of Soil Science and Agricultural Chemistry, ICAR-Indian
Agricultural Research Institute, New Delhi (India)

potential of a variety) could be attained following
SSNM. Crop growth models (e.g. DSSAT and Info
Crop) could be used for assessing the yield
potential of a variety, whereas Quantitative
Evaluation of Fertility of Tropical Soils (QUEFTS) is
frequently deployed to relate crop yields with plant
nutrient content and soil fertility variations.
Indigenous nutrient supplies are calculated with the
help of nutrient-omission plots. Information on yield
targets, indigenous nutrient supply and internal
efficiencies of nutrients is used to develop site-
specific fertilizer prescriptions. Studies revealed
superiority of SSNM over farmers' fertilizer practice
(FFP) in different crops in terms of yield gain and
improvement in nutrient use efficiency.

Integrated nutrient management : Integrated
nutrient management or better termed as
integrated plant nutrient supply system involves
monitoring all the pathways of plant nutrient supply
in crops and cropping systems and call for a
judicious combination of fertilizers, organic
manures and bio-fertilizers. This approach is not
new to India. In the pre-green revolution era, almost
all the nutrient needs were met through organic
sources and the use of fertilizers were not so
popular. The advantages of INM can be broadly
enumerated as : (i) restoration and sustenance of soil
fertility and crop productivity, (ii) prevention of
secondary and micro-nutrient deficiencies, (iii)
economizing fertiliser use and improvement in
nutrient use-efficiency and (iv) favourable effect on
the physical, chemical and biological health of soils.
fertilizers, bulky organic manures (FYM and
composts), green manures, legumes, crop residues,
industrial wastes and by-products, sewage-sludge
and bio-fertilizers are main ingredients of INM.

Fertilizers : Fertilizers will remain most
important ingredient of INM in order to meet the
nutrient demand of high yielding intensive
production system. Fertilizer consumption is not
only inadequate but also unbalanced and skewed
towards N and P in most of the Indian states.
Whereas, organics and biofertilizers are expected to
bridge a part of this gap, efficient use of fertilizers
needs greater emphasis. Efficient fertilizer N
management involving nitrification inhibitors,
modified urea materials, and time and method of
application have been documented. Real time N
management using leaf colour chart (LCC) showed
promise in enhancing nitrogen use efficiency (NUE)
in rice-wheat systems. These tools need to be
validated and used in other cropping systemstoo.

Organic Manures : Organic manures like FYM
and composts have been traditionally important
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inputs for maintaining soil fertility and ensuring yield
stability. Organic manures are important to
enhance the use efficiency of fertilizers and also to
serve as alternative source of nutrients. Combined
use of organic manure and N fertiliser maintains a
continuous N supply, checks losses and, thus,
helps in more efficient utilization of applied N.
Organic sources of nutrients acts as slow release
fertilizer as they synchronize the nutrient demand
set by plants, both in time and space, with the
supply of nutrients from the labile soil pool and
applied nutrient sources. At present, less than half
of the manurial potential of livestock is utilized, as a
large proportionis lost as fuel and droppings in non-
agricultural areas. Even out of the amount used for
agricultural production, substantial quantity of
nutrients is lost due to improper handling, storage
and incorporation in soil. Therefore, there is a huge
untapped potential in the form of organic manure
application in our country for improving soil health.

Green Manures : Incorporation of green
succulent biomass into the soil is termed as green
manuring (GM). Before the advent of mineral
fertilizers, GM was considered an indispensable
management practice. However, with the easy
availability of fertilizers and adoption of intensive
cropping systems, relatively less emphasis was
laid on green manuring. In recent years, however,
there has been revival of interest in this practice.
Green manuring with legumes improves soil N due
to fixation of atmospheric N. The decomposing
green manure has a solubilizing effect on N, P, K
and micronutrients in the soil. Besides, reducing
leaching and gaseous losses of N, GM also improves
the physical, chemical and biological properties of
soil. Sunhemp (Crotolaria juncea) and dhaincha
(Sesbania aculeata) are the most common GM
crops, although Sesbania rostrata has the highest
atmospheric N,-fixing potential and it can completely
substitute for urea-N inrice cultivation.

Inclusion of Legumes : Legumes are an
important ingredient of INM when included in the
cropping systems for grain or fodder purposes.
Inclusion of legumes in any manner and for any
purpose improved the productivity of rice-wheat
system and regenerated soil fertility. Evaluation of a
number of leguminous crops for meeting N demand
of a succeeding non-legume crop, revealed that on
average, as much as 50 to 60 kg Nha-1 could be
imparted with the inclusion of legumes. Grain yield
of cereal crops increased markedly with a legume
as preceding crop compared with that when a
cereal crop preceded. The effect of preceding
crops, rice or legume, was evaluated in wheat on an

Inceptisol, wherein the N use efficiency indices viz.,
AEN and AREN were significantly greater in wheat
following a legume (cowpea grain crop) than that
following rice.

Crop Residues : Crop residues have several
competitive uses and may not always be available as
an ingredient of INM, yet in the regions like North-
West India, where mechanical harvesting is
practiced, a sizeable quantity of residues is left in the
field, which can form a part of nutrient supply.
Disposal of rice straw in trans and upper Gangetic
Plains has emerged as a great problem. In these
combine-harvested areas farmers opt to burn the
residues in situ, losing precious nutrients on one
hand and polluting environment on the other.
Recycling of these residues back to fields helps to
build stable organic matter in the soil, as also to
sustain crop yield levels. Stubbles left in the field
even in traditional harvesting methods range from
0.5to 1.5 t ha-1 in case of different crops. When
mechanical harvesting is done, this amount is much
greater.

Bio-fertilizers: Bio-fetilizers are the products
containing living cells of different types of
agriculturally beneficial microorganisms. Most bio-
fertilizers belong to the categories of N-fixing, P-
solubilizing and mobilizing, or plant growth
promoting rhizobacteria (PGPR). The N-fixing bio-
fertilizers fix atmospheric N into forms that are
readily useable by plants. These include rhizobium,
azospirillum, azotobacter, blue green algae (BGA)
and azolla, while rhizobium requires symbiotic
association with the root nodules of legumes to fix
N, others can do so independently. A group of
bacteria that enhance the growth of plant through N
fixation, P solubilization or production of plant
growth promoting metabolites are known as PGPR.
Many PGPR strains have a potential to be used as
microbial inoculants to enhance crop productivity.
Biofertilizers containing efficient microbial strains
when used properly can help curtailing a part of
fertilizer N requirement of crops. Whereas, legume-
rhizobium symbiosis can meet more than 80% of
the N demand of legumes, azotobacter and
azospirillum inoculants usually contribute 20-25 kg
N/ha, respectively under field conditions. On the
other hand, average N fixation through BGA and
azolla is estimated at 25-30 kg N/ha and 30-40 kg
N/ha, respectively.

Soil-test Based Nutrient Application : Soil
testing provides a sound information about the
suitability, fertility and productivity of the soil. This
enables the farmers to make the most profitable
use of some of the costly inputs in farming.

%@’%&@’W’l g {aa- I%%WW%WWW%WWWWWWWWWWW%WWWWWW! 31 F&s’%’w%’



However, lack of information among the farmers
about soil testing and their importance in
management of resources necessitates that the
work of soil testing should be taken extensively. Soil
testing is a useful tool for making fertilizer
recommendations for various crops and cropping
sequences as well as reclamation of problem soils.
Thus, the major objective of soil testing to identify the
type of soil related problem like salinity, alkalinity, and
acidity and to suggest appropriate reclamation/
amelioration measures and to evaluate the fertility
status in terms of available nutrients for making soil
test based fertilizer recommendation.

The conclusions arising from this article is
derived from the premise that soil is the site of a vital
range of eco-system functions which provides
humans with a range of essential services. In natural
eco-systems, these functions and services are
driven by the energy generated by carbon
transformations carried out by the soil biological
community acting in a highly interactive and
integrated fashion. There is concern that agricultural
production in developing countries will cause
environmental threats in the future, as production will
have to increase to satisfy the growing demand for
food. Sustainable management of soil health
requires the setting of criteria for acceptable levels of
soil-based eco-system functions and in particular the
balance between the food production functions and
others supporting soil conservation, water flow and
quality, crop, livestock and human health control, and
greenhouse gas emissions. The established
principles for establishing and maintaining soil fertility
are familiar. These include inputs of organic matter to
meet demand for carbon and energy supply to the
soil biota, balanced with the nutrient demand of the
crops and the development of integrated (i.e. organic
plus inorganic) nutrient management systems where
inorganic fertilizers are used in precise dosage in
combination with equally carefully designed
practices of organic matter management that

conserve nutrients and levels of soil organic matter. 1

fallimprove soil fertility.

viii. Improved the rural living standards from
sustained employment and higher farm
income.

iXx. Moderates microclimate, utilize waste and
degraded land and improve environment.

X. Improvement in nutrition and health due to
increased quality and diversity of food outputs.
The selection of the tree species and

management practices should be governed by the

cropping system prevalent in the region. The tree
species for the agro-forestry land use system
should have the characteristics of adaptability to
local agro-climatic condition, fast growth short
rotation, multiple use, cropping ability, higher
demand and better value for the produce, ability to
improve the soil conditions and easy management.

Khejri (Prosopis cineraria) and Rohera (Tecomella

undulate) are suitable trees for agro-forestry in dry

areas of Haryana, Rajasthan and Punjab, whereas

Poplar (Populus deltoids), Safeda (Eucalyptus

tereticornis), Shisham (Dalbergia siss00), etc. are

suitable trees in the irrigated areas of Haryana,

Rajasthan and Punjab. 1

(Agroforestry .....from page 29)

Advantages of Agro-forestry :

i. Increase in farm income due to improved and
sustained productivity.

ii. Increment in output of fuel wood, food, fodder,
fiber and timber.

iii. Reductioninincidence of total crop failure.

iv. Control run off and soil erosion.

v. Checkthe development of soil toxicities.

vi. Reduce insect pests and associated diseases.

vii. Nitrogen fixing trees and decompaosition of litter

(Molya.....from page 29)

the form of cysts. At the time of crop sowing, nematode

larvae come out of the cysts and infect plant roots.

The cysts (dead females containing eggs) are
hard structures which protect the eggs from
adverse conditions. These cysts are carried from
one place to another chiefly by dust storms, water
and farm implements where they increase in
number if susceptible host is grown continuously.

Control : Following control measures are
suggested for the control of this nematode disease :
1. Do not grow wheat and barley continuously in

molya infested fields. Follow two year's rotation

with non-host crops like mustard, gram, carrot,
methi, etc.

2. Plough the infested fields during May-June, 2-3
times at an interval of 10-15 days to expose the
nematodes to sun.

3. Complete the sowing of wheat in first fortnight of
November.

4. Treat the seed with HT 54 strain of Azotobacter
@ 50 ml per 10 kg seed.

5. Grow resistant varieties of barley viz., BH 75
and BH 393 and wheat RajMR1.

6. In case of heavy and uniform nematode
infestation, apply carbofuran (Furadan 3 G) @
13 kg per acre at sowing time. 1
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