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Agro-physics in the Field of

Agriculture and Environment

# Ankush Sheoran', Ekta Arya’ and Satyawan Arya
Department of GPB (Forage Section)
CCS Haryana Agricultural University, Hisar

Agro-physics is a vital name in the field of
agriculture and environment. It acts an important
role to the environment and in the control of
hazards to agricultural matter such as soils, plants,
agricultural products and foods. The division of
Agricultural Physics was well-known in 1962. The
division has made major movement on research,
teaching and training in the subject areas such as
Soil Physics, Agricultural Meteorology, Remote
sensing and further more. The knowledge of
physical phenomena in agricultural environment
allows rising effectiveness of use of water and
chemicals in agriculture and declining biomass
losses during harvest, transport, storage and
processing. A range of processes of natural or
human cause such as: erosion, compaction,
crusting, desertification water logging have
physical character and their improvement may be
done also with the use of physical treatments.

Soil erosion is a globally major environmental
process. Part of soil erosion processes is wind
erosion in which wind are erosive forces in soil
detachment and transport. Movement of shifting
sand dunes in deserts is main cause of wind
erosion. lIts effect is soil loss, leading to land
degradation and desertification and it also affects
the global dust particle concentration in the
atmosphere. It can be controlled by minimizing the
wind force at the soil surface by stripe cropping or
by wind barriers, e.g. shelterbelts. Also production
on the soil surface stable aggregates or clods
resistant to wind force, and the use of chemical
surface films are recommended.

Soil compaction is the process of increasing
the density of soil by packing the soil particles
closer together causing a reduction in the volume of
air. The volume of soil compacted by a wheel pass
varies with soil type, soil moisture, tire size,
pressure and total load. Pressures are transmitted
deeper into wet soil than in dry soil by the same tyre
size and wheel load. Compaction usually results in
less plant root proliferation in the soil and lowers the
rate of water and air movement. It can be reduced
and prevented by reducing secondary tillage
passes as each additional tillage pass destroys
aggregates and increases bulk density and reduce

'Panjab University, Chandigarh-160014
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surface pressure by reducing tyre pressure or by
using lighter axle loads.

Soil crusts are caused by natural events such
as raindrop impact and the following drying
process. They consist in the formation of hard thin
layers at the soil surface and are widespread
especially in the soils of arid and semi-arid regions.
Their thickness usually ranges from less than 1 mm
to 5 cm. When dry, these features are more
compact, hard and brittle than underlying soil
materials and not only decrease both the size and
the number of pores, but also modify the
arrangement of the pore system. The most
important disadvantages of soil crusts are
decreasing infiltration rate, reduced evaporation,
increasing runoff and decreasing crop yields. Many
experiments have shown that conservation tillage
practices such as zero tillage, minimum tillage,
surface mulching, contour ploughing, etc., reduce
run-off, soil loss and are best suited to preventing
and controlling crusting. Irrigation management
can strongly influence crust formation. The
chemical composition of irrigation water and the
kinetic energy of water applied by overhead
irrigation are the most important factors to consider
in the case of irrigation of soils susceptible to
crusting.

Water logging refers to the saturation of soil
with water. Soil may be regarded as waterlogged
when it is nearly saturated with water much of the
time such that its air phase is restricted and
anaerobic conditions prevail. In extreme cases of
prolonged water logging, anaerobiosis occurs, the
roots of mesophytes suffer and the sub-surface
reducing atmosphere leads to such processes as
denitrification, methanogenesis and the reduction
of iron and manganese oxides. It is prevented by
choosing permeable surfaces when laying drives,
paths and patios to allow rain to soak in, improve
soil structure and drainage through cultivation,
apply a balanced fertilizer in the spring, mulching
over the root area after application and many more.

Coupling of soil mechanical and conductive
(hydraulic) processes affecting the time dependent
strain and the alteration of pore functions: e.g.
aeration and water fluxes to help the specification
of appropriate agricultural machinery to avoid
excessive soil and sub-soil compaction.
Developing non-invasive soil sensors to improve
the difficulty in researching below ground
processes (e.g. root development, water
movement, etc.). More research is needed in plant
breeding to develop crop varieties for physically
stressed environment, e.g. lodging.

(Contd. on page 32)
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Teak (Tectonagrandis)

: A Long Term FD for Farmers

# B. S. Mandal, Neelam Mandal' and Jagdish Chander’
Krishi Vigyan Kendra, Ambala City
CCS Haryana Agricultural University, Hisar

Teak is a principal timber species of peninsular
India. Teak reaches large dimension in some of the
forests of Western and Southern India and the vast
teak forest constitute one of the greatest natural
assets. After realising its economic importance as a
valuable timber species the teak plantations have
been established outside its natural origin. Perhaps
the first attempt of tree plantation in India was
started with teak planting.

Climatic requirements : Teak has wide
climatic adaptability. Though it occurs in dry
localities, subjected to greater temperature drought
in the hot season, it thrives best and reaches its
largest dimensions in a fairly moist, warm, tropical
climate, on well drained, deep alluvial soil teak
occurs remarkably pure and put on good growth.

Silvi-cultural character : Teak is a strong light
demander; it will not tolerate suppression at any
period of its life. Requires complete overhead light
as well as fair amount of side room for its proper
rootdevelopment. Teak is a fire hardy species. Teak
is not browsed by wild animals or cattle and it has
tremendous capacity to withstand the unfavourable
situations. Teak coppices and pollards vigorously
and sometimes retain the power of coppicing to a
considerable size. Teak flowers in July-August,
seeds can be collected between December and
April.

Artificial regeneration : Artificial regeneration
of teak can be done by both direct dibbling of seed
and planting the seedling raised in the nursery.

Nursery : Seed should be collected from
healthy and vigorous medium aged mother tree.
Seed are expected to have viability for two years.
Good seed have 2300 seed counts per kilogram.

Seed beds : Raised seed beds of 12 meter
length and 1.2 meter width are prepared with
proper soil working and cleaning. Farmyard
manure, sand and compost should be mixed and
filled in 1:1:1 proportion. For each seed bed 5 to 8
kg of seeds are sufficient. However, before the
seeds are sown into the nursery bed, the seeds
should be soaked in cow dung slurry and dried
alternatively in shade and sunlight. While drying the
seeds, it is advisable to heap the seeds in small
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heaps with occasional sprinkling of water. This
operation has to be done two weeks before sowing
in the bed. The beds are to be prepared in areas
where the sunlight is not limiting factor. Soon after
the sowing of seeds, the beds are covered with
straw and watering should be done every day. It is
advisable to take up sowing of seeds during April-
May. It is expected that within 25 days from the date
of sowing, the seeds start germinating and by end
of June complete germination will take place. After
seedlings reaches around 11 to 18 inches height,
the stumps are to be prepared. Stumps are
prepared with the size of one inch lengthand 6 to 7
inch of root length.

Planting : Area where teak is proposed to be
planted should be cleared and burnt. This is a very
important operation as the cleaning and burning
prevents weed growth immediately after rainy
season. The spacing recommended is 2 m x 2 m
with the pit size of 30 cm x 30 cm x 30 cm. It is
advisable to take up pitting work before monsoon
and as soon as the starts, the seedlings should be
planted in the field. If the stump planting done, the
stumps can be planted in prepared alignment in
crow bar holes. Stump should be planted very firmly
ensuring that the tip of the stump is at least 1"below
from the ground level.

Fertilization in Teak plantation: Application of
Calcium has improved the plantation condition
considerably. And in general, the organic matter
level in teak plantation is high due to heavy litterfall.
therefore, application of Nitrogen may not be
necessary.

Teak plantation on farm lands : Of late, some
progressive farmers have take up cultivation of teak
plantation under irrigated condition as short
rotation crop of 10 to 12 years. Generally, these
plantations are raised on farm lands which are not
very fertile as compared to forest lands. Therefore,
for efficient use of moisture availability, application
of the organic and inorganic manure is essential to
getgood increment.

Cultural operation : Soon after planting, the
weeding, soil working and other tending operation
should be done periodically to provide favourable
environment to the plants to put on good growth.
Weeding, climber cutting and other tending
operations should be carried out as and when
necessary.

Rotation : At present, the economic rotation
followed in case of teak plantation is 80 to 100
years. However, with the improvement in the
management practices like, fertilization and
irrigation, it can be reduced to 40 to 50 years for
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smaller dimension timber which can fetch very
good return.
Thinning of Teak plantation :

(A) First thinning : To reduce the competition
and to provide more space for maximum crown
development, the first thinning is done between 6"
and 10" year. Thinning can be done in alternate
diagonal rows of plantation. After removing the
alternate rows, the population per hectare would be
around 1250/ha.

(B) Second thinning : After 12 years and before
18 years, teak plants are to be thinned out to
provide adequate spacing for better growth and
development. Generally, it is recommended to
remove any alternative. After second thinning, the
population would be 625/ha.

(C) Third thinning : After 21 years and before 30
years, the diseased and moribund should be
removed to provide adequate space and light for
proper development of the tree. After third thinning,
the plant population per hectare is between 500 to
550.

(D) Fourth thinning : After 40 years of age, the
periodical thinning can be done with an objective of
providing adequate space to well growing healthy
trees by removing the suppressed trees. By doing
this at the end of rotation age, there will be 400 to
500 tree population per hectare.

Pests:

Defoliators : Hebliapurea is most common pest
on teak trees. The insect damages the foliage by
eating the leaf leaving only midribs and veins.
Biological control of this pest has been attempted
on a small scale by releasing the predators through
artificial breeding.

Leaf skeletonisers : Piraspamachiralis is a
common leaf skeletonisers, the pest eats the
parenchymatous tissue of the leaf and thereby
leaving the leaf without any green portion.

Nutrient cycle in teak : A 33 years old teak
returns organic matter to soil, 5300 kg/ha from
leaves, 100 kg/ha from twig and 500 kg/ha from
fruits totalling about 5900 kg of organic matter per
hectare per year. Nutrient content of plant litter was
recorded to be 132 kg Ca, 6 kg Mg, and 11, 20, 52
kg/ha of NPK, respectively per year. It is reported
that 36, 45, 10.5 and 3.5 kg of Mg, NPK/ha/year is
utilised by the teak plants of 37 to 40 years age.

Yield : The timber yield from teak plantation
varies depending on the locality factors for different

quality classes. ®

Processing of Aonla
for Gandy Preparation

#» Peter Mwaurah, Ravi Kumar and Nitin Kumar
Department of Processing & Food Engineering
CCS Haryana Agricultural University, Hisar

Aonla, also known as Indian gooseberry or
Amla, is an indigenous fruit of Asian origin that is
capable of thriving in tropical and sub-topical areas
thanks to its hardy nature. The plantis hardy in such
a way that it can tolerate the high summer
temperatures of 46°C as well as the low winter
temperatures. Additionally, it is deciduous making it
possible to flourish in both cultivated and wild kind
of environment. India's annual production in year
2017 stood at 1.22 million tons with the total
cultivated area of 103 thousand hectares. Major
growing areas include Uttar Pradesh, Madhya
Pradesh and Tamil Nadu states. However, the
sowing of this fruit is picking up in most states and
not limited to Maharashtra, Gujrat, Punjab,
Haryana and Rajasthan among other states in the
South.

Aonla fruit is regarded as a 'wonder fruit for
health' owing to the enormous potential in the
market for its various medicinal, culinary and
nutraceuticals properties. The fruit has widely been
used to treat vast range of diseases and disorders
like diarrhea, asthma, diabetes, skin diseases,
leprosy, anemia, dysentery, jaundice, bronchitis
and cancer. Some of its crucial vitamins and
minerals includes vitamin C and E, tannins,
polyphenols and pectin, calcium, phosphorous and
iron. The quantity of vitamin C from the fruit is 20
folds that found in oranges and is therefore
regarded as the richest source of this vitamin.
Compared to apples, aonla fruit tissues contain 3
times as much protein and about 160 times the
vitamin. In discrete form, a 100 grams of the aonla
pulp contains approximately 500-600 mg of vitamin
C. Despite its nutritional and medicinal value, aonla
is hardly consumed in fresh form owing to its acidic
and bitter taste caused by tannins and polyphenols.
For this reason, it is processed to produce
organoleptically appealing and consumable
products with respect to aroma and taste. Some of
these processed end products include aonla
sause, jam, juice, candy, squash, pickles and
preserves. Aonla candy is a powerful herb that
offers arejuvenating effect to its consumers.

Fruit candies have gained prominence in the
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last decade majorly due to their high nutritional
value and ability to store for extended period of time
as compared their fresh counterparts. Fruit candies
can now be consumed as ready-to-eat snacks
thanks to the advancements in processing
technologies. The growing calorie and sugar
consciousness among people has necessitated the
development of low calorie as well as sugar free
aonla candies so as to cater for the diverse needs of
the population. This has widened the range of
usage to reach out to people under different health
conditions and particularly the diabetic ones. The
use of artificial sweeteners has substituted sugar
with the advantage of providing low energy
products as compared to equivalent concentrations
of sugar. Aonla candy processing follows the below
explained steps.

Sorting and cleaning of the mature fruits
Quality and healthy products starts with quality and
hygienic raw materials. Maturity status has an
effect on the nutritional composition of the fruits and
therefore fully mature fruits should be considered.

Blanching : The fruits are immersed in boiling
water for 2-3 minutes. This makes them tender and
allows for easier separation of the stones from the
fruit flesh. Blanching for extended period of time
results in leaching of nutrients and should be
avoided.

Segmentation : The fruit parts are separated
from the stones. The stones are discarded while the
fruit flesh is divided into small sections along its
segment boundaries. Naturally, the fruit has a
segmented body. The aim is to facilitate diffusion of
the sweeteners during steeping.

Steeping. The segments are dipped in a
preferred sweetening syrup for around 24 hours
with the aim of taking away the bitterness and
imparting an appealing taste to the segments. It
should be noted that sweeteners are not ideally
meant to make the product sugary. Different
sweeteners serve different purposes with some
producing zero sugar and zero calorie candies.

Draining and Drying : The excess syrup is
drained off and the segments dried out. The
drained fluid contains a lot of nutrients and is
usually used as honey. The segments are allowed
to dry to lower their moisture content and to
facilitate their keeping quality. Both solar and
mechanical driers are applicable but overheating
and over drying should be avoided so as to
maintain the nutritional composition of the fruit

candy. Additionally, over drying will turn the product
hard affecting its palatability.

Packaging and storage : The dried aonla
candy segments are packaged in polyethylene
pouches and kept in cool and dry place. The role of
packaging and storage is to avail the candy all year
round after the harvesting season.

In simplest terms, aonla candy refers to
dehydrated small pieces steeped in a sweetener.
Unlike traditional methods employed by our
forefathers which were somewhat unhygienic, time
consuming and with nutritionally compromised end
products, the modern methods are at capacity to
maintain the nutritional content of the fruits.
Additionally, the modern methods are offering
nutritionally delicious candies and not just a sugary
product. As far as aonla processing machines are
concerned, there is still a great way to go as most of
the work is still done manually. However, with the
growing popularity of health foods and herbal
products such as aonla among others, has
unraveled the need for development of efficient and
high capacity processing machines.

Aonla candy has lots of benefits to the
consumers and mostimportantly can be consumed
by all people regardless of their age, gender or
health condition, all that is needed is to make the
right candy selection. Unlike toffee, chocolates,
sugar candies and other confectionaries, aonla
candy is rich in vitamin ¢ and poses no health risks
or concerns. Considering the mentioned health
benefits and medicinal applications, it is vivid that
the full potential of aonla fruit still remains
unrealized. However, with the growing popularity of
the fruit, it will become indispensable as far as
health is concerned. ®

(from page 29)

Alot of studies have clearly verified that the use
of synthetic soil conditioners, such as dextrans,
polyvinyl alcohol, etc., increase the collective
stability of soils. Therefore, such conditioners can
be useful and effective in the prevention of crust
formation. The limitation of the use of these
conditioners on alarge scale depends on their cost.

In agriculture and natural environment, the use
of physical laws and modern measuring methods
allow us to forecast, estimate, monitor, mitigate,
restrict and control unfavourable phenomena of
physical degradation of soil environment and plant

materials. ®
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