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Post-Harvest Management of Fruits

#: Surender Singh, Mukesh Kumar' and R.S. Saini’
SNIATTE
CCS Haryana Agricultural University, Hisar

Because of perishable nature, 20 to 30% production of fruits
goes waste during post-harvest handling of fruits. This is mainly
due to improper harvesting, transportation and storage. The
losses increase as produce moves down the pipeline from
harvesting to its consumption by the consumer. Therefore,
elimination of these losses will significantly increase fruit supply
without bringing additional land under plantation and using
additional inputs management of horticultural crops should
therefore, be done in such a way so that the fruit quality may not be
affected adversely through harvesting till it reaches to the
consumers. Care to be taken during handling of fruit crops is
summarized under appropriate heading below :

Care during Harvesting : Fruits should be harvested at proper
stage of maturity/ripening. As fruits harvested at immature stage
remain poor in quality on ripening. Similarly, delayed harvesting
increases fruit susceptibility to decay. The maturity of fruits can be
judged by colour, size, shape, firmness, ease of separation from
the tree, specific gravity and their chemical composition. Harvest
maturity of fruits depends upon purpose for which it is harvested.
For example if fruits are to be transported to local market then fully
ripe fruits are harvested but for distant market, fruits should be
harvested at fully mature stage when fruits are hard and can
withstand jerks of transportation.

Harvesting of Fruits : Much attention is to be paid during
harvesting of fruits. Improper harvesting causes bruising and
injury to fruits which spoil the look of the fruits and make
susceptible for pathogen infection. Manual harvesting is most
desirable but it is very expensive method. Fruits like citrus can be
harvested by pulling, clipping and shaking; mango and guava
fruits are harvested mainly by hand plucking but harvesting by
clipping with picking poles is also being used. Fruits from high
branches can be harvested with the help of clipper fixed on the
pole with a collecting bag attached to it. Care should be taken that
the fruit should not fall on the ground with such a force which may
cause injury to fruits. To avoid injury, make the ground soft or
provide cushioning with soft grass.

Harvesting of fruits should be done with secateur keeping
small pedicel intact with each fruit. Harvesting of fruits in cool
hours of day i.e. morning or evening is more suitable as it helps in
natural pre-cooling. Grapes should be harvested with secateur by
cutting the rachis near the attachment in such a way that the
bloom of grapes berries remains intact.

Pre and Post-harvest Applications : Some chemicals are
effectively used to increase the shelf life of fruits. Use of calcium
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nitrate spray@ 1.0 percent, 10 days before harvest increases the
shelf life of grapes, ber, guava, etc. Spray of 500 ppm Bavistin
/Captan, 10 to 20 days before harvest helps in decreasing the
decay losses in grapes and citrus. Dipping of fruits in 500 to 1000
ppm solution of ethrel seven days before harvest helps in better
colour development, easy harvestin citrus. Application of sesame
oil (2% emulsion) is good for better shelf life of Kinnow and
mandarins. Post-harvest application of 200 ppm GA to lemon
fruits, 1000 ppm Kinnow impregnated packing material in
peaches and 1000 to 2000 ppm MH to mango fruits are beneficial
for better storage.

Care after Harvest : Fruit washing is done only where the artificial
colouring and waxing is practiced i.e. in fruits like oranges,
mandarins, lemons, etc. Soiled fruits should be washed before
sending to market for fresh consumption, whereas fruits like
grapes, phalsa, strawberry should not be washed as washing
removes natural bloom and protecting coverings and therefore
such fruits become highly susceptible to pathogens. Fruits like
grapes, guava should be fumigated with SO,, to remove the
surface pathogens.

Grading : Before packing, grading of fruits is very important.
Fruits are graded on the basis of quality as A, B, C so on. After
grading, sizing is done. Fruits of uniform size as per prescribed
dimension are graded and can be named as extra large, large,
medium, small, etc. These grading for quality and size should be
written on each package.

Packing : For systematic market of fruits packing in suitable
packages is very useful as the packed fruits are less liable to
transport injury and consumer gets fruit in good condition, For
transportation bigger packages (10 to 20 kg capacity), depending
on kind of fruits should be selected, while 2 to 5 kg capacity
containers are preferred for retail market. To avoid bruising,
cushioning is done with waste paper cuttings; doob grass, green
leaves, efc.

Storage of Fruits : Principal aim of storage is to control the rate of
transpiration, respiration and disease infection. Cold storage is
generally used for keeping the fruit for longer period, but itis costly
and also not easily available to the fruit growers. Similarly,
controlled atmosphere storage is beyond the reach of farmers.
However, similar type of storage called as modified storage is
most convenient. It also increases Co, concentration and
decreases oxygen so reduces respiration rate. Kinnow fruits in
sealed polythene bags remain in good conditions for 90 days. For
short term storage, zero energy chamber is very useful. It is made
up of bricks lining, side walls with double layer of bricks and space
between two wall is filled with sand. Top of chamber is covered
with Khas Khas. Sand is saturated with water and it maintains
temperature 10°C less in summer. Fruits like mango, ber and
oranges can be stored for 8, 12 and 27 days, respectively in zero
energy chambers.
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Safe and Judicious Use of Pesticides

#y Bajrang Lal Sharma and Naresh Kumar'
Krishi Vigyan Kendra, Sirsa
CCS Haryana Agricultural University, Hisar

Proper and safe use of Pesticides are beneficial to man if vice
versa they may be extremely dangerous. Pesticides are
substances or mixtures which are used for controlling, preventing,
destroying, repelling or mitigating to a pest. Dangerous
consequences have led if growers use without proper knowledge.
Evidence suggests that not only chemical pesticides are used in
increasing quantities but they are sometimes used and handled in
an irresponsible way, which lead many problems like pest
resurgence, pesticide residues, secondary pest outbreaks, health
hazards to humans and also other environmental effects will be
there. Therefore, it is critical to use the pesticides safely and
judiciously i.e. using recommended pesticides at recommended
times and doses, while taking care of all the safety precautions.
This will lead to effective and economic pest control over the long
term, less pesticide usage/ load on various crops, less residues in
the environment and in food and reduction in the associated risks.
Where and why misuse of Pesticides
1. Intentional Misuse
2. Unintentional Misuse
3. Unintentional Release
Above can be prevented through effective training, certification
and supervision.

Need for safe and judicious use of pesticides : The main aim of

use of insecticide in a manner that it should be optimized in order

to reduce the environmental contamination and maximizing its
effectiveness against the targetinsect.

So, itis important to ensure the use of right pesticide at right
time and in right doses. The under dose of pesticides may give
poor results along with increasing the immunity of the insects
whereas, their overdose may cause harmful effects to the
environment and other forms of life,

Consequences of indiscriminate pesticide use : Major

consequences due to the indiscriminate use of the pesticides are :

- Development of resistance to pesticides : The repeated use
of the same pesticide may lead to develop resistance to a
particular pesticide or family of pesticides.

- Pest resurgence : Population of insect rebounds to numbers
greater than before the suppression occurred. Maximum cases
of resurgence belong to order Homoptera (44%) followed by
Lepidoptera (24%) and phytophageous mites (26%).

« Toxicity to beneficial fauna : The indiscriminate use of
pesticides on the crops result in wide spread mortality of
beneficial insects (natural enemies, pollinators, etc.)

« Pesticide residues : According to FAQ, the reports of high
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levels of pesticide residues in food crops in India is an
indication that pesticides are used in a wrong way. There are
two types of sources of pesticide residues - direct and indirect.
Field application of the pesticides on the crops are the direct
sources of residues. On the other hand, indirect sources of
residues include drifting, run-off from the fields, volatilization
of the pesticides and spillage.

Other Consequences are : Outbreaks of secondary pests,
Bioaccumulation, Biomagnifications, Environmental pollution
and Occupational hazards.

Make safe use of insecticides by :

« Minimizing Exposure : Avoid frequent exceed dose
applications of the pesticide. All precautions should be
followed while applying pesticides, such as wearing the
protective cloth; like rubber gloves, eye protecting sun glass, a
long-sleeved shirt, long pants, closed shoes, pesticide
formulations, baits, and traps should kept out reach of children
and pets. Never dump leftover pesticides in the garbage, on
the lawn, or down the drain, where it could contaminate the
soil or drinking water.

«  Minimizing Spray Drift : Do not spray opposite wind direction.
If possible avoid spraying when there is strong wind. Use
nozzles that do not produce small droplets. Adjust boom
height as low as practical. During spray avoid high travel
speeds. Spray when soil is coolest and relative humidity is
highest. Use non-volatile pesticides and drift control additives
when permitted by the pesticide label.

Other Safety Measures are :

1. While handling and mixing pesticides

» Before mixing and loading pesticides we should keep
some important points in mind, because they generally
result inpossible of exposure i.e. spills.

« Obtain proper equipment, including protective clothing,
etc.

« Mixchemicals outside orin a well-ventilated area.

« Clean up spilled pesticides immediately from skin and
clothing, etc.

«  While mixing, handling or applying pesticides, a person
should not smoke, eat or drink,

« Do not use mouth to siphon a pesticide from the
container.

2. During storage of the pesticides : Proper storage of
pesticides will protect the health, environmental
contamination and maintain the chemical shelf life.

Criteria of Storage :

«  Warehouse must be located away from highly populated
area from wells or domestic water storage tanks and a
well-drained land.

« The site should be accessible from all sides to help fire
fighting.
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- Storage buildings should be made of non-combustible
materials, flooring should be cemented and have a slope
to drain off any spillage.

« A wash basin with running water and emergency shower
should be placedin a suitable area.

« Warning signs in local languages should be placed on the
outside of all walls of the warehouse.

« Roof should be leak proof and the material should be
handled with care.

- The stores must be well lit. The electrical fittings should
be sound and must be properly earthed.

3. During transportation
« Use opentype vehicle such as a pick-up truck.

- Wettable powers and dust formulation in paper
containers should be protected fromrain.

« Avoid puncturing or tearing paper containers while
handling them during loading or unloading or storing.

Judicious use of pesticide : Following points must be keptin mind

during Judicious use of pesticides :

« Waiting periods of chemicals, economic threshold levels,
compatibility of chemicals with natural enemies, nature of
chemicals, the recommended doses, time of application, and
application technology, etc.

Measures for Judicious Use :

1. Choosing the right pesticide : Choosing right pesticide
depends on properties of the compound, biological activity
on the target pest and the effects on the non-target
organisms.

2. Application of pesticides in time : Follow economic
thresholds level or the time when the most vulnerable stage of
insect life is apparent. The application should be timed to
reduce the frequencies and dosage of insecticides
application to save the natural enemies and pollinators. Apply
pesticides in evening.

« Timing of application depends upon suitable weather
windows.

« Sometimes application is governed by crop growth
stages at the period when damage is likely to occur (a
specific crop growth stage).

3. Application of correct pesticide doses : Use in the
recommended doses pesticides to: - Avoid excessive
residues on crops for feed and food. Achieve optimum pest
control with minimum danger to desirable organisms. Avoid
chemical damage to the crops. Obtain the most economical
control of pests.

4, Application technique : Application method should be in
such a way that use minimum dose while controlling the
pests below the Economic Threshold Level (ETL). The
insecticides can be used without any detrimental effect on
the parasitoids and predators by selective placement or spot
application. Controlled Droplet Application is good example
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of a rational pesticide use (RPU) technology. By controlling

the droplet size, ultra-low volume (ULV) or very low volume

(VLV), application rates of pesticide mixtures can achieve

similar (or sometimes better) biological results by improved

timing and dose-transfer to the biological target (i.e.

pest).Other efficient application techniques include banding,

baiting, specific granule placement and seed treatments, etc.
5. Pesticide application equipment : The correct usage of

equipment and its proper maintenance affects the ability to

place pesticides on target more economically and effectively.
6. Use of specific formulations :

« Encapsulated and slowly release pesticides prevents the
leaching as well as the volatilization of the pesticide
molecules while spraying.

« Granular formulations are safe to parasitoids, predators
and pollinators.

« Use of micro capsulation and controlled release
formulations, which may allow less frequent or lower
rates of application in the field.

7. Use of soft insecticides : Use insecticides which are less
toxic to non targets, more environment friendly, quickly
biodegradable, selective and have low use rates. E.g.:
neonicotinoids, chitin synthesis inhibitors, insect growth
regulators, juvenile hormone (JH) analogues and bacterial
fermentation products, etc.
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Insects' Role : Reducing Malnutrition
#5 Sangeeta Tiwari, Manisha and Narendra Kumar'
Ph.D. Student, Department of Entomology
CCS Haryana Agricultural University, Hisar

India is facing a serious burden of under-nutrition which
include childhood stunting, anaemia in women of reproductive
age and overweight adult women. According to global nutrition
report-2017, more than140 countries in the world are facing the
problem of malnutrition. In India, more than half of our
reproductive women are suffering from anaemia and 38 per cent
of children (0-5 year) are stunting due to malnutrition. The steady
increase in population in near future results in a great pressure on
agriculture scientists and farmers to increase crop production to
fuliil the food. This pressure can reduce to greater extent by
changing our food habits, The insects can become alternative
food source. As per world food summit of 1996, the insects can
fulfil all the aspects of food security and also found excellent
source of protein, mineral and vitamins, etc. which is essential for
curing mal nutrition in day to day increasing population.

The term entomophagy is used for the practice of eating

insects. The eggs, larvae, pupae, and adults of certain insects
have been eaten. The culture of insect-eating by humans is
common in most parts of the world, including North, Central, and
South America; Africa, Asia, Australia, and New Zealand. More
than 1,000 species of insects are known to be eaten in 80% of the
world's nations. The ethnic people of India also consume insects
asfood.
Types of edible insects : Practice of entomophagy is quite
common among the ethnic people of North East India particularly
among the tribes of Arunachal Pradesh, Assam, Manipur and
Nagaland and to a lesser extent by the tribes of Meghalaya and
Mizoram. A review on the practices of entomophagy in India
revealed that about 255 species of insects are taken as food by
different tribes of India. Among these edible species of insects,
consumption of coleopteran species is highest constituting about
34%; followed by Orthoptera (24%), Hemiptera (17%),
Hymanoptera (10%), Odonata (8%), Lepidoptera (4%), Isoptera
(2%) and the least was Ephimeroptera (1%). Edible insect
commonly consumed by tribes of India includes Dragonflies
(Acisomapanorpoide), giant water bug (Belostomaindica), red
ant (Oecophyllasmaragdina), grasshopper (Oxyahylahyla),
termite (Odentotermies sp.), etc. Edible insects are chosen by
members of various tribes according to their traditional beliefs,
taste, regional and seasonal availability of the edible insects.
Depending on the species, only certain, but sometimes all,
developmental stages are consumed.

Preparation of the edible insects for consumption involves
mainly roasting or boiling. Sometimes spices are added to
enhance the taste. Insects can be pan-fried, boiled, roasted or
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baked with a bit of oil and salt. They can also be made into flour
and used for bars, breads, crackers, and cookies.

Advantages of insect eating : Insects, a traditional food in many
parts of the world, are highly nutritious and especially rich in
proteins and these represent a potential food and protein source.
Insects provide proteins that include all nine essential amino
acids. They are a good source of unsaturated fats. Essential fatty
acids cannot be synthesized by the human body and must be
obtained through diet. Insect are a great way to deliver these
healthy fats. Crickets have a perfect omega balance. The
availability of vitamins and minerals depend upon the diet of insect
on which it was raised. They are excellent source of iron,
magnesium, zinc, calcium, vitamin A, vitamin B and B,,. They
provide instant energy as insect have 50, 87, 63, 70 and 95 per
cent high calorific value than soybean, corn, beef, beans and
wheat, respectively.

We are also consuming insect : Unknowingly all of us are
consumers of some insects. Dactylopius coccus is one of such
insect which belongs to super family Coccoidea. These insects
are also known as scale insects and cochineals. The cochineals
produce a red dye called as carmine. The pigment carmine, which
has long been used as Carmine is primarily used as lipstick
colorant, natural food colouring, fruits shining colour, pink or
purple coloured ice cream, yogurts, fruit juices and candles. The
pharmaceutical industry uses cochineal to cooler pills and
ointments ared food colouring and a natural dye for textiles.

Risk associated with eating insects : Firstly, there is the risk of
allergens. But there are many rumours regarding consumption of
insects. Butthere is little evidence of allergic reactions from insect
consumption. There is also the potential for the growth of
microbial fauna within an insect gut however, with the correct
application of preservation and storage techniques such as
refrigeration or boiling, this can be avoided. Pesticide
accumulation within the edible insects, particularly wild insects, is
another possible threat. Some insects produce toxins as a form of
chemical defence which can bring about nausea or vomiting and
therefore it is important to be able to appropriately identify toxic
and non-toxic species. One particular toxic substance steroid is
produced by beetles, which if ingested in high quantities can
cause retardation, infertility, masculinisation and liver cancer.
Entomophagy is good for the environment : The rearing of
insects for human consummation is called as mini livestock
production.

Insect farming can be a more sustainable practice because
insects don't need much space, can live under all sorts of
conditions and easy to feed. The insets require only 1.7 kg fed and
1 liters water for production of one kg of protein, whereas animals
need 20 kg of feed and 1500 liters of water. The rate of
reproduction is very slow in case of animals as compared to
insects.
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