Practical Manual
Basic Horticulture - II for Class XII

First Edition : September, 2013

No. of Copies : 1000

© CBSE

Paper Used :

Price :

50/-

“This book or part thereof may not be reproduced
by any person or agency in any manner.”

Published by :
The Secretary, C.B.S.E. ‘Shiksha Kendra’, 2, Community Centre, Preet Vihar, Delhi-110 092

Designed and Printed by :
Akashdeep Printers, 20-Ansari Road, Darya Ganj, New Delhi-110 002
Ph. : 23275854, 23271561

PREFACE
Horticulture has now become the backbone of Indian economy, as we are the 2nd largest producer
of fruits and vegetables in the world. Although, a bulk of this production goes waste as post harvest
losses, yet several value added products have been developed for their use in our daily life. However,
our productivity is dismally low than several other countries of the world primarily because
horticulture sector is encountered with several problems, and to tackle these problems, several
technologies have been standardized by the scientists.
Considering the importance of horticulture, CBSE has introduced foundation course in
horticulture entitled “Basic Horticulture-II’ for class XII students. For effective teaching and
understanding of the course, simultaneously, a practical course has also been introduced with the
following objectives:
z

To create awareness among the students for identification of fruits, vegetables and flowers
in the market and know how to prepare value added products from fruits, vegetables and
flowers.

z

To impart knowledge about harvesting, safe plucking of perishable fruits, vegetables and
flowers and importance of safe and timely plucking in the shelf life and storage life of
horticultural produce.

z

To impart basic knowledge on preservation, use of preservatives and primary processing of
fruits, vegetables and flowers

z

To create awareness about value addition and its importance in our daily life.

z

To train the students for establishment of processing industry, tissue culture laboratory,
flower drying units etc., as agri-business, and for rural employment.

I am not only sure but fully confident that after doing several practicals personally, and visiting
several units, laboratories etc., students will get several ideas and opportunities, which horticulture
can offer to them in their future life. They can also think of joining such sectors in their future life
and can develop themselves as successful entrepreneurs in several such areas.
It is hoped that this practical book will be an asset for the students at entry level.
Vineet Joshi, IAS
Chairman, CBSE

i

ACKNOWLEDGEMENTS
Advisors
z

Dr. S. Ayyappan, Secretary, DARE and Director General (ICAR),
Krishi Bhavan, New Delhi-110 001

z

Sh. Vineet Joshi, IAS, Chairman, CBSE, Delhi-110 092

Special Acknowledgements
z

Dr. Rameshawar Singh, Project Director (DKMA), Directorate of
Knowledge Management in Agriculture, Krishi Anusandhan Bhavan,
Pusa, New Delhi-110 012

z

Dr. Jagdeep Saxena, Editor, ICAR, New Delhi-110 012

Convener & Editor : Dr. R.R. Sharma
AUTHORS
z

Dr. R.R. Sharma, Senior Scientist, Division of Post Harvest
Technology, IARI, New Delhi-110 012

z

Dr. Hare Krishna, Senior Scientist, CIAH, Beechwal, Bikaner
(Rajasthan) - 334 006

z

Dr. (Ms.) Namita, Scientist, Division of Floriculture and Landscaping,
IARI, New Delhi-110 012

Editing & Coordination
z

Dr. Biswajit Saha, Associate Professor & Programme Officer,
(Vocational Education), CBSE, Delhi-110 092

z

Mr. Dharampal Singh, Former Director (EDUSAT & Vocational
Education), and Consultant (Agriculture), CBSE, Delhi-110 092

iii

Practical Manual

Basic Horticulture–II
For
Class XII

Convener & Editor

Dr. R. R. Sharma

Contributors

Dr. R. R. Sharma
Dr. Hare Krishna
Dr. (Ms.) Namita

v

Hkkjr dk lafo/kku
mísf'kdk
ge] Hkkjr ds yksx] Hkkjr dks ,d 1[laiw.kZ izHkqRo&laiUu] lektoknh] iaFk&fujis{k] yksdra=kkRed x.kjkT;]
cukus ds fy, rFkk mlds leLr ukxfjdksa dks%
lkekftd] vkfFkZd vkSj jktuSfrd U;k;]
fopkj] vfHkO;fDr] fo'okl] /keZ vkSj mikluk dh Lora=krk]
izfr"Bk vkSj volj dh lerk izkIr djkus ds fy,]
rFkk mu lcesa O;fDr dh xfjek vkSj 2[jk"Vª dh ,drk vkSj v[kaMrk lqfuf'pr] djus okyh ca/kqrk c<+kus
ds fy,
n`<+ladYi gksdj viuh bl lafo/kku lHkk esa vkt rkjh[k 26 uoacj] 1949 bZ- ¼fefr ekxZ'kh"kZ 'kqDyk
lIreh] laor~ nks gt+kj Ng foØeh½ dks ,rn~}kjk bl lafo/kku dks vaxhd`r] vf/kfu;fer vkSj vkRekfiZr
djrs gSaA

Hkkjr dk lafo/kku
Hkkx 4d

ukxfjdksa ds ewy drZO;
vuqPNsn 51d
ewy drZO;& Hkkjr ds izR;sd ukxfjd dk ;g drZO; gksxk fd og &
¼d½ lafo/kku dk ikyu djs vkSj mlds vkn'kksZa] laLFkkvksa] jk"Vª/otksa vkSj jk"Vªxku dk vknj djs(
¼[k½ Lora=krk ds fy, gekjs jk"Vªh; vkanksyu dks izfs jr djus okys mPp vkn'kksaZ dks ân; esa latks, j[ks vkSj mudk
ikyu djs(
¼x½ Hkkjr dh laizHkqrk] ,drk vkSj v[kaMrk dh j{kk djs vkSj mls v{kq..k cuk, j[ks(
¼?k½ ns'k dh j{kk djs vkSj vkg~oku fd, tkus ij jk"Vª dh lsok djs(
¼M-½ Hkkjr ds lHkh yksxksa esa lejlrk vkSj leku Hkzkr`Ro dh Hkkouk dk fuekZ.k djs tks /keZ] Hkk"kk vkSj izns'k
;k oxZ ij vk/kkfjr lHkh HksnHkko ls ijs gks] ,slh izFkkvksa dk R;kx djs tks efgykvksa ds lEeku ds
fo#n~/k gks(a
¼p½ gekjh lkekfld laLd`fr dh xkSjo'kkyh ijaijk dk egRo le>s vkSj mldk ifjj{k.k djs(
¼N½ izkd`frd i;kZoj.k dh] ftlds varxZr ou] >hy] unh vkSj oU; tho gSa] j{kk djs vkSj mldk lao/kZu djs
rFkk izkf.kek=k ds izfr n;kHkko j[ks(
¼t½ oSKkfud n`f"Vdks.k] ekuookn vkSj KkuktZu rFkk lq/kkj dh Hkkouk dk fodkl djs(
¼>½ lkoZtfud laifRr dks lqjf{kr j[ks vkSj fgalk ls nwj jgs(
¼×k½ O;fDrxr vkSj lkewfgd xfrfof/k;ksa ds lHkh {ks=kksa esa mRd"kZ dh vksj c<+us dk lrr iz;kl djs] ftlls jk"Vª
fujarj c<+rs gq, iz;Ru vkSj miyfC/k dh ubZ Å¡pkb;ksa dks Nw lds( vkSj
¼V½ ;fn ekrk&firk ;k laj{kd gS] Ng o"kZ ls pkSng o"kZ rd dh vk;q okys vius] ;FkkfLFkfr] ckyd ;k izfrikY;
dks f'k{kk ds volj iznku djsA
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THE CONSTITUTION OF INDIA
PREAMBLE
WE, THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a 1[SOVEREIGN SOCIALIST
SECULAR DEMOCRATIC REPUBLIC] and to secure to all its citizens:
JUSTICE, social, economic and political;
LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all
FRATERNITY assuring the dignity of the individual and the 2[unity and integrity of the Nation];
IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do HEREBY ADOPT,
ENACT AND GIVE TO OURSELVES THIS CONSTITUTION.
1.

Subs. by the Constitution (Forty-Second Amendment) Act. 1976, sec.2, for "Sovereign Democratic Republic
(w.e.f. 3.1.1977)

2.

Subs. by the Constitution (Forty-Second Amendment) Act. 1976, sec.2, for 'unity of the Nation (w.e.f.
3.1.1977)

THE CONSTITUTION OF INDIA
Chapter IV
A Fundamental Duties
ARTICLE 51 A
Fundamental Duties. It SHALL be the duty of every citizen of India
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(a)

to abide by the Constitution and respect its ideals and institutions, the National Flag and the
National Anthem;

(b)

to cherish and follow the noble ideals which inspired our national struggle for freedom;

(c)

to uphold and protect the sovereignty, unity and integrity of India;

(d)

to defend the country and render national service when called upon to do so;

(e)

To promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

(f)

to value and preserve the rich heritage of our composite culture;

(g)

to protect and improve the natural environment including forests, lakes, rivers, wild life and to
have compassion for living creatures;

(h)

to develop the scientific temper, humanism and the spirit of inquiry and reform;

(i)

to safeguard public property and to abjure violence;

(j)

to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement.

*(k)

a parent or guardian to provide opportunities for education to his child or as the case may be ward
between the age of six and fourteen years.
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Practical 1

VISIT TO A PROCESSING PLANT
EXERCISE
1.1 : Learn about different operations required for processing of fruits

OBJECTIVES
z

To learn the different unit operations required for processing of fruits in different value
added products

z

To learn pulp extraction, juice making and bottling of juices

z

To learn about thermal processing and storage of processed products

Delivery schedule: 03 periods
Student expectations/learning objectives
z

Identification of different equipments and machinery required in a processing plant

z

Understanding different unit operations required for making of different value added
products from fruits

z

To set up a processing unit in his/her village or in a town or a city

z

To start an agri-business in the processing of fruits

Pre-learning required: Acquaintance with different kinds of fruits, pulp extraction etc.
Handouts/material/equipment's & tools required: Paper sheet and pen to note down the
instructions, different machines and machinery and tools for pulp extraction, and processing of fruits
such as pulper, refracrometer, bottles, corking machines, etc.

INTRODUCTION
You might have seen different processed products in the market and might have enjoyed the
taste of them. These are prepared in processing factories. In a processing unit, following machinery
or equipments are available:

1

Instruments for preparation of raw
material (before processing)
Washing machines, peeling machines,
cutting machines, preparation tables, pitting
knives, coring knives etc.
Equipments for pulp / juice extraction

Important points to remember
All the equipments mentioned in this chapter may not be
required for the developing processed products from
all types of fruits. However, some may be common. For
example, for the preparation of dried products, we may
not need bottling plant and for juices, we may not need
dryers. Bakery products require different equipments
than juice processing.

Continuous simple crusher,
horizontal pulper, turbo refiner,
continuous extractor, hydraulic press

Peeler
A view of bottling plant in a processing factory

etc. Hydraulic juice press is widely used to squeeze out the juice
from fruits such as jamun, orange, grapes and several other fruits.
It can be of different sizes, depending upon the capacity of
processing unit.
Different types of knives

Equipments required for
blanching / cooking / concentration / evaporation
Cooking kettle, steam jacketed pans, continuous water blancher,
large stainless steel tank, steam generator, double bottom tank for
scalding / blanching. These instruments may be of different sizes,
depending on the capacity of a processing unit.

A kettle
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Instruments for pasteurization and
deaeration
De-aerator, pasteurizer, horizontal
sterilizer, steam heated processing retort,
plate heat exchanger. Deareators are not
usually used in India. However, now several
mulinational companies have started using it
in India as well.
Instruments for drying / dehydration
Cabinet dryers, SO2 generator / chamber,
sulphuring box, solar dryer, tunnel dryer, drum
dryer, spray dryer, freeze dryer etc.
Packing instruments

A pulper

Pouch filler, bottle filling machines, seaming machine, pouch
sealing machine, crown corking machine, semi-automatic capping
machine etc.
Teachers: Attention please

A spray dryer

• Teachers are advised to take the students to different processing
units in the area so that students could understand the processing of
different products practically and effectively.
• Demonstrate the students for pulp extraction, preparation of some
value added products such as juice making, RTS preparation, jam
making etc.
• If possible, guide the students to take up processing of fruits and
vegetable as their job in future life.

Instruments for canned products
Can reformer, flanger, double seamer, exhausting tunnel, water sprays,
brining/syruping tanks, vacuum gauge, retorts, seam testing machines,
salometer, hydrometer etc.
Quality control equipments

Digital refractometer

Refractometer, retorts (autoclaves), hot oven, pH meter, penetrometer,
texture analyzer, microscope, incubation oven, analytical balance, working
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tables, BOD incubator, refrigerator, spectrophotometer/
colorimeter, electronic balance, jars vacuum detector, various
thermometers, hand refractometer, vortex shaker, colony counter,
gas stoves etc.
Miscellaneous equipments
Mobile product wagons, storage
tank, mixing tank, rotating tank, hot
plate, magnetic stirrer, weighing
machine, water bath, boilers, exhausts,
fans, blowers, illumination and control
equipments, waste water treatment
equipments, weighing scale, jelmeter,
rubber gloves, filter cloth, dusters,
aprons, bottles, jars, cans etc.

An oven

A crown corking machine
An electronic balance

ACTIVITIES/ EXCERCISES FOR THE STUDENTS
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z

Visit some juice processing units.
Make a list of equipments and juices
being prepared in the processing
unit. Make a flow diagram of the
products being prepared.

z

Plan a visit to a tomato processing
unit. Make a list of equipments and
tomato products being prepared in
the processing unit. Make a flow
diagram of the all the products being
prepared.

A cabinet dryer

z

Plan a visit to pickle factory. Make
a list of equipments and pickles being prepared in the factory. Make a flow diagram of the
all the pickles being prepared.

z

Plan a visit to a processing unit making jams and jellies. Make a list of equipments and

different types of products being prepared in the processing unit. Make a flow diagram of
all the products being prepared.
z

Visit a bakery unit. Make a list of equipments and baked products being prepared in the
unit. Make a flow diagram of the all the baked products.

z

Visit some flower drying lab or unit. Make a list of flowers being dried and products being
made. Try to make some such products at your home.

RESOURCE MATERIAL
z

Hui, Y.H. (2008). Handbook of fruit and vegetable processing. Wiley India Pvt. Ltd., New
Delhi.

z

John, R.B.C. (2008). A hand book om post harvest management of fruits and vegetables.
Dapa Publishing House, New Delhi.

z

Sethi, V., Sethi, S., Deka, B.C. and Meena, Y.R. (2006). Processing of fruits and vegetables
for value addition. Indus Publishing House, New Delhi.

z

Sharma, S.K. (2010). Postharvest management and processing of fruits and vegetables.
NIPA, New Delhi.

z

Wills, R.B.H, McGlasson, W.S, Graham, D. and Joyce, D.C. (2009). Postharvest: An
introduction to the physiology and handling of fruits, vegetables and ornamentals. CABI
International, Cambridge, USA.
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Practical 2

VISIT TO A FRUIT, VEGETABLE &
A FLOWER MARKET
EXERCISE
2.1 : Visiting a local market to identify different fruits, vegetables and floricultural crops on the
basis of plant part consumed/used.

OBJECTIVES
To visit a local market to identify different fruits, vegetables and floricultural crops on the basis
of their importance.
Delivery Schedule: 4 periods
Students Expectations/ learning objectives
z

Identification of different fruits, vegetables and floricultural crops on the basis of their
economic plant parts being sold in the market

z

Classification of the fruits, vegetables and floricultural crops into the appropriate category
as per the plant part used

Prelearning required
z

Preliminary knowledge about different fruits, vegetables and floricultural crops

z

Basic knowledge about market requirements of fruits, vegetables and floricultural crops

Handout and material required: paper sheet, pen to note down the instructions, pictures of different
fruits, vegetables and floricultural crops.
2.2. VISIT TO A FRUIT MARKET

INTRODUCTION
Marketing of fruits is quite complex and risky due to the perishable nature of the fruits, seasonal
production and bulkiness. The spectrum of prices from producer to consumer, which is an outcome
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of demand and supply of transactions between various intermediaries at different levels in the
marketing system, is also unique for fruits. Moreover, the marketing arrangements at different stages
also play an important role in price levels at various stages viz. from farm to the ultimate user. These
features make the marketing system of fruits and vegetables to differ from other agricultural
commodities, particularly in providing time, form and space utilities. While the market infrastructure
is better developed for food grains, fruits and vegetables markets are not that much well developed
and markets are congested and unhygienic.

A view of a general fruit and vegetable market

When you go to a fruit market, you will find different fruits, which are sold at whole sale
rate. Major fruits are mango, banana, grapes, oranges, mandarins, papaya, litchi, guava, apples,
plums, pear, peach, apricot, pomegranates, etc. Several times, we do not know the name of
fruits. Hence, you can take help of the vendor or shopkeeper for its identification. In the fruit
market, you can also see some other facilities. When you go for a practical in the fruit market,
please take a coloured print out of the fruits or a book with you for easy identification of
fruits.

7

Market infrastructure
Better infrastructure facilities are said to improve the producers' share in the consumers' rupee.
The infrastructure facilities required for this purpose include:
z

storage (go-down) facilities,

z

cold storage facilities,

z

availability of ripening chambers,

z

better loading and weighing facilities,

z

proper stalls,

z

better road links etc.

Identification of different fruits
Fruit
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Photograph

Fruit

Photograph

Fruit

Apple

Papaya

Mango

Apricot

Peach

Grapes

Avocado

Pear

Gauva

Banana

Phalsa

Jack fruit

Photograph

Ber

Plum

Lemon

Fig

Pomegranate

Litchi

Mandarin

Sweet orange

Cherry

STUDENT'S ACTIVITIES/EXERCISES
z

List out all the fruits available in the market you have visited and classify them as tropical,
subtropical and temperate groups.

z

Observe whether all the above mentioned infrastructure facilities are available in the market
you have visited.

z

Observe the difference between wholesale and retail prices of different fruits and
vegetables.

z

Note the different packaging material used for bulk handling and retail handling of different
fruits.

2.3. VISIT TO A VEGETABLE MARKET

INTRODUCTION
All parts of herbaceous plants eaten as food by humans, whole or in part, are generally
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considered vegetables. Vegetables include leaves (lettuce), stems (asparagus), roots (carrots),
flowers (broccoli), bulbs (onion), seeds (peas and beans) and of course the botanical fruits like
cucumbers, squash, pumpkins, and capsicums. Vegetables are identified by various means based
on their economic part used, colour, shape, size etc. In a market, the vegetables can be easily
identified on the basis, of their
economic parts, which we
consume as raw or cooked. Each

Tips for easy identification of Vegetables
•

Take the pictures of different vegetables with you while visiting a
vegetable market. You can identify vegetables by matching them
with the photo prints.

•

Try to classify the vegetables on the basis of their physical
characteristics like colour (red, yellow, green, purple, orange),
shape (long, round, oval), texture (smooth, rough, warty, hairy),
size (large, medium, small) and type of plant part used (root,
stem, leaves, flower, fruit and seeds).

vegetable is available in the

•

Identify the vegetables based on plant part consumed.

market irrespective of the region

•

Identify the vegetables on the basis of other plant parts also which
are not directly consumed such as leaves of carrot, beets have
red stems and green leaves.

•

If you are unable to identify a vegetable, you may ask the vendor
about the name of vegetable and its plant part consumed either
in raw or cooked form.

part of a plant has certain
characteristic features that can be
used for identification of
different vegetables. Now-adays, consumers are aware about
the nutritive value of vegetables,
thus these days each and every

in which it is grown. Therefore,
it is indeed necessary to the
students to plan a visit to a market
to get familiar with different
vegetable crops consumed as
food in our daily routine.

Important vegetables and their economic plant parts
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Name

Plant part
consumed as
vegetable

Broccoli

Flower

Photograph

Name

Plant part
consumed as
vegetable

Carrot

Roots

Photograph

Cauliflower Curd

Radish

Roots

Cabbage

Leaves

Sweet Potato Roots

Peas

Pod

Turnip

A modified
stem

Beans

Pod/fruit

Potato

A modified
stem

Tomato

Fruit

Pumpkin

Fruits

Brinjal

Fruit

Cucumber

Fruits

Capsicum

Fruit

Bitter gourd Fruits

Chili

Fruit

Sponge gourd Fruits
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Garlic

Clove

Bottle gourd Fruits

Lettuce

Leaves

Musk melon Fruit

Onion

Bulb

Spinach

Leaves

STUDENT'S ACTIVITY/EXERCISE
Visit a local market and identify different vegetables. Record your observations with respect to
various characteristics in the data sheet.
2.4. VISIT TO A FLOWER MARKET

INTRODUCTION
Flower market refers to place where the flowers are purchased or sold in bulk. It is one of the
important components of the marketing. In flower market, both domestic and export/international
trade activities takes place. Three component viz., producers, sellers and buyers play an important
role in a flower market. Since flowers are perishable in nature, therefore flower business is
concentrated in early morning hours or evening hours for wholesale.
Flowers are brought from different destinations in any flower market for sale. In Delhi market,
flowers come from places such as Pune, Bangalore, Punjab, Himachal Pradesh, Uttarakhand, Uttar
Pradesh, North Eastern States, Kerala, etc. In some of the flower markets, farmers have made
association i.e. Flower Grower Association for selling their products. The benefit of such association
is that middle man is not involved and farmers get remunerative price of their produce. They sell their
produce through auction. For example, auction centre for Jasmine loose flowers at Satyamanglam,
T.N. There are 100s of flower vendors in the market who come from far off places every day and
make their living by selling the different variety of flowers. Most of the florists from different parts
of Delhi also come here to buy the flowers. They buy the flowers at cheaper rates, but sell them at
much higher rates.
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Once you enter the market, you would see lines of vendors or florists selling different types of
cut flowers that are imported from other cities and countries. The fragrances from the flowers like
roses, chrysanthemums, rajnigandha would greet you here. Flower market is a wholesale market so
you can get your favourite flowers at a very low price here.
A flower market involves various floricultural segments such as cut flowers, loose flowers,
dry flowers, foliage plants, value added products, etc.
Flowers
Flowers come here from all over India -as well as from distant countries like Thailand, China
and Holland amongst others. Variety of flowers in flower market includes cut flowers such as rose,
gladiolus, chrysanthemum, carnation, gerbera, orchids, lilium, heliconia, Bird of paradise, anthurium,
etc., and loose flowers like marigold, jasmine, crossandra, tuberose, desi rose, etc.
Leaves /Foliage
Different types of leaves and branches are also sold in market, which are used for decorating
the flowers. These are especially popular with the florists who use them in the bouquets.
Bamboo and plants
The flower traders also sell bamboos and other plants that can be used at your home.
Dry flowers and their products
The market also has its share of dry flower vendors who sell a large variety dry flowers, dry
flower baskets and pot-pourri that could be a part of your home decor or used as gift items.
Bouquet Accessories
The flower market sells various other products and accessories that are often required by the
florists. For example, one can buy different colour nets, cellophane sheets with different designs,
branch wires and sponges used for the bouquets, sparkle, cello tape, scissors, and ribbons in different
colours and so on. Cane baskets, glass jars and other accessories can also be found here and are sold
at very low prices.

Prices in the flower market
As in other markets, bargaining is a thumb rule here as well. For example, a high quality rose
one would buy for Rs. 15 in a retail shop, but here in flower market, this can be purchased for Rs. 4

13

Dry flowers and value added products at a flower market

A view of open flower market

Products and accessories required for value added products of flowers
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only. During peak season, usually lasting
September - February, and in short bursts at
other times, prices can be higher with sellers
less willing to discount their products.

Activities for teachers and students
•

Important things to remember during
visit to a flower market
z

If you have time constraint, then
make sure to reach market early,
make good purchase and leave by
time.

z

Although it is a wholesale market,
but individual customers can also
buy flowers for their personal use.

z

If you are planning to buy a large
number of flowers then make sure
that your vehicle is parked near
the market.

•
•
•
•
•

Teachers should plan a visit to a flower market. Take
some live samples of flowers along with data sheet for
easy identification of flowers in the market. Take some
book having coloured photographs. You can take help
of the persons dealing with flowers also.
Students can get aware of the major marketing activities
like selling, buying, bargaining, etc. of the produce.
They can get idea about the price fixation of flowers
according to produce like roses-which colour is having
maximum demand.
Students can get acquainted with overall demand of
the country with respect to flowers. At the same time,
they can get an idea how demand graph will be in future.
Students can get awareness of the problems and hindrance
in selling of the produce and can have an idea about solution.
Students can get an exposure to different types of packaging
for distant or nearby market and how packaging varies
from flower-to-flower i.e., cut or loose flowers.

z

It is advisable for girls/women to
not visit the market alone. If there is no option, then you can reach market little late after
morning.

z

If you are looking for cheap deals, the best time to visit the market is around 8.30 AM
when the flower sellers start winding up and are ready to sell their flowers at low prices.

z

Different vendors ask for different prices for the same flowers. Therefore, it is better to
explore the market a little before you start buying.

z

If you are buying roses, then check them before you buy or else you may be handed wilted
or old flowers.

STUDENT’S ACTIVITIES/EXERCISES
The students should visit nearby flower market and record the following observations
z

Flowers present in the market

z

Flower prices

z

Foliage available in the market

z

Dry flowers and their products

z

Accessories required for making value added products

z

Identify and make a list of new flora present in the market

z

Handling of flowers during sale

z

Packaging material used for various flowers
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RESOURCE MATERIAL
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z

Bose, T.K. and Som, M.G. (1990). Vegetable crops in India. Naya Prokash, Kolkata.

z

Bose, T.K. and other (1993). Fruit crops of India. Naya Prokash, Kolkata.

z

Randhawa G. S. Mukhopadhyay, A. (2007). Floriculture in India. Allied publishers Pvt.
Ltd., New Delhi.

Practical 3

HARVESTING, SAFE PLUCKING AND
STORAGE OF FRUITS
EXERCISE
3.1 : Learn about harvest maturity, safe plucking and storage of fruits

OBJECTIVES
z

To learn the maturity indices of fruits

z

To practice safe plucking of fruits

z

To learn and practice safe storage methods of different fruits

Delivery schedule: 03 periods
Student expectations/learning objectives
z

Importance of maturity index in harvesting of fruits

z

Importance of safe plucking of fruits

z

Importance of storage of fruits

Pre-learning required: Acquaintance with different kinds of fruits, their maturity and different
types of storage structures.
Handouts/material/equipment’s & tools required: Paper sheet and pen to note down the
instructions, different tools for harvesting of fruits, clipper, secateurs, refracrometer, and availability
of storage structures, etc.

INTRODUCTION
Maturity index and harvesting
All fruits require certain period for attaining maturity. Fruits should be harvested when they are fully
mature. Fruits transit different signals for maturity, which are called as maturity indices. Harvesting of
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fruits at optimum maturity will produce the best quality fruits
in terms of size, colour, flavour and shelf life than those not
harvested at appropriate maturity. Harvesting when fruit is
cool (early morning) and cooling the fruit as soon as possible
promotes quality and shelf life.
Harvest most of the fruits by twisting and lifting the
fruit up, not by pulling straight down from the spur or
branch. Proper technique for harvesting of fruits is
important for minimizing bruises and injuries. Place fruits
gently in your harvesting container. Do not just drop them
on the ground. Softer fruits require more careful handling
to avoid bruises, but firmer fruits at harvest require more
careful handling to avoid skin punctures.

Secateur for safe harvesting of fruits

Refractometer for TSS determination

Harvesting terminology
z

Mature: the stage that will ensure ripening after the fruit is harvested.

z

Optimum maturity: that point of maturity when fruit has reached its best quality for
harvest.

z

Ripe: the point where fruit will start to deteriorate if not eaten.

Maturity
There are many measures of maturity. Some require specialized instruments and are not always
practical for the home orchardist. The following chart lists a variety of measures (maturity indices)
of maturity for different fruits.
Measures of maturity for fruits
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Maturity index

Used For

Days from full bloom

Pears, apples

Size

Characteristic of a variety, most fruits

Shape (fullness)

Stone fruits

External color

All fruits (e.g. ground color changes in Golden Delicious, over color
changes in red or purple fruit)

Internal Colour
Flesh

Stone fruits

Seeds (darkening)

Pome fruits

Firmness
(pressure tests)

Pome and stone fruits

Flesh Composition
Soluble solids

Pome, stone, kiwifruit

Starch

Pome fruits

Sugar/acid ratio

Citrus

Acid

Pomegranate

Tannin

Persimmons

Ethylene

Pome fruits

Taste

Many fruits

Safe plucking
Depending on the type of fruit, harvesting should be done with harvesting tools such as secateurs
or knives, and hand held or pole mounted picking shears.
When fruits are difficult to catch, such as mangoes or
avocados, a cushioning material is placed around the tree
to prevent damage to the fruit when dropping from high
trees. Harvesting bags with shoulder or waist slings can be
used for fruits with firm skins, like citrus and avocados.
They are easy to carry and leave both hands free. The
contents of the bag are emptied through the bottom into a
field container without tipping the bag. Plastic buckets are
suitable containers for harvesting fruits that are easily
Mango harvester for safe plucking of fruits
crushed, such as tomatoes. These containers should be
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Clipper for safe plucking of fruits

Safe plucking of Kinnow fruits with clipper

smooth without any sharp edges that could damage the produce. Commercial growers can use bulk
bins with a capacity of 250-500 kg, in which crops such as apples are placed, and sent to large-scale
packinghouses for selection, grading, and packing.
Harvesting containers must be easy to handle for workers picking
fruits and vegetables in the field. Many crops are harvested into bags.
These containers are made from a variety of materials such as paper,
polyethylene film, sisal, hessian or woven polyethylene and are relatively
cheap but give little protection to the crop against handling and transport
damage. Sacks are commonly used for crops such as potatoes, onions,
cassava, and pumpkins. Other types of field harvest containers include
baskets, buckets, carts, and plastic crates. For high risk products, woven
baskets and sacks are not recommended because of the risk of
contamination.

Harvested apples in Kilta

Agricultural apple baskets, pear and corncob carriers

Storage of fruits
When production of fruits is high and it is difficult to sale the fruits at a stretch, it is better to
store them for future use. However, we should have adequate knowledge about safe storage of fruits.
For example, all the fruits can’t be stored in one chamber because all may not have similar requirements
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Teachers: Attention please
•

•
•
•
Pusa Zero Energy Cool Chamber
for on-farm storage of fruits

Teachers are advised to take the students to orchards
of different fruits and demonstrate the importance of
maturity indices (colour, shape, size, TSS etc.) and
safe plucking with secateurs or clippers.
Determine TSS of some fruit samples and co-relate it
with maturity of different fruits.
Show some storage structures and their importance.
If possible, arrange to construct, Zero Energy Cool
Chamber in your school. Keep some fruits inside and
some outside the chamber. Compare the differences
in weight loss, colour and quality of stored fruits.

for safe storage. Optimum temperatures to ensure longer storage life vary among commodities.
Important storage principles are:
z

Fruit stored at higher temperatures respire more than at lower temperatures. Heat/
respiration generated 0°C may be 1/10 of that generated at 15.5°C.

Walk-in-chamber for storage of fruits

CA Storage system

z

Time-temperature effects are dramatic: apples ripen in 3 days at 21°C and 30 days at-1°C.

z

High relative humidity usually promotes storage life and fruit quality.

z

There are many methods for providing fruit storage. The goal is to do whatever is possible
and practical to meet optimum storage requirements and ensure high fruit quality. Methods
include:

z

Refrigeration (large or small)

z

Cellars, basements

z

Store outside (protect from sun, rain, rodents, etc.)
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z

Air conditioners, swamp coolers, under tarps

z

Process, freeze, can, and/or dehydrate for home use

z

Controlled atmosphere storage (commercial)

STUDENT’S ACTIVITIES/EXERCISES
1.

Harvest the fruits of different maturities (immature, mature and ripe) and observe the
differences between them, both physical and biochemical.

2.

Harvest some fruits and determine their TSS (total soluble solids). Note down on your
notebooks and compare, which fruit is ready for harvesting on the basis of TSS.

3.

Harvest some fruits with hand and others with clipper or secateurs. Keep them at room
temperature. Observe the differences and note down in your notebooks.

4.

Observe the postharvest behaviour (moisture loss, respiration and ripening rate) of fruits
stored at ambient and cold storages.

5.

Visit some research institute having some advanced storage structure. Note down the
components of such storage structures.

6.

Store some fruits in a storage structure and some outside (at ambient conditions). Compare
them and note down the differences in weight loss, TSS, colour and eating quality in your
notebooks.

RESOURCE MATERIAL
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z

Sharma, S.K. and Nautiyal, M.C. (2009). Postharvest technology of horticultural crops.
New India Publishing Agency, New Delhi.

z

Siddappa, G. and Tandon, D.K. (1998). PresErvation of fruits and vegetables. ICAR, New
Delhi.

z

Srivastava, R.P. and Kumar, S. ( 2001). Fruit and vegetable preservation: Principles and
practices. International Book Distributing Co., Lucknow, India.

z

Verma, L.R. and Joshi, V.K. (2000). Post harvest technology of fruits and vegetables.
Volume 1 and 2. Indus Publishing House, New Delhi.

Practical 4

IDENTIFICATION OF FOOD COLOURS
EXERCISE
4.1. Identification of food colours used in food industry

OBJECTIVES
z

To learn about identification of colour additives used in food industry

Delivery lectures: 01 period
Student expectations/learning objectives
z

To know different synthetic colours used in the food industry

z

To identify synthetic and natural colours available in the market

z

Importance of colour additives in processed fruit products

Pre-learning required: Acquaintance with different kinds of fruit products available in the market
and their colour requirements
Handouts/material/equipment’s & tools required: Paper sheet and pen to note down the attributes
and shades of different food colour and material for collection of different colours.

INTRODUCTION
Any product, which has eye
appeal is liked by the consumers.
For example, we prefer attractive
red coloured apples and are ready
to pay any price for them. Similarly,
a processed product with attractive
colur fetches a good price in the
market. Hence, food processing
industries use different shades of
colours to make their products
more attractive to the consumers.

Some permitted synthetic colours extensively used
by processing industries
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Colour additives have been used for many of thousands of years. The
coloring matter in food may be (a) natural and (b) synthetic colours.
They may also be classified as (a) water soluble, and (b) fat soluble.
They have to be separated from food before identification can be
done. Natural colours consists of chlorophyll, carotenes,
canthaxanthin, riboflavin, annatto, saffron, turmeric and caramel etc.
Synthetic colours are of importance as they are widely used in
different foods. They are again classified as acidic and basic dyes.
Candy having shades of
Only eight coal-tar dyes are permitted to be used in certain food
different colours
products under the provisions of Prevention of Food Adulteration
(PFA) Act. They include three red shades (Carmoisine, Ponceau 4 R, Erythrosine), two yellow
shades (Sunset Yellow FCF and Tartrazine), two blue shades (Brilliant Blue FCF and Indigo Carmine)
and one green shade (Fast Green FCF). However, certain unpermitted colours such as Metanil
Yellow, Rhodamne B, Orange G, Blue VRS, Auramine and certain unidentified water and fat soluble
colours often appears as adulterants in foods.

Some colours being used for colouring processed products

Identification of natural colours
Caramel: Caramel is detected by Fiehe’s reaction.
Extract the sample solution with 50 ml ether and
evaporate it in a porcelain dish. To the residue add 3
drops of 1% solution of resorcinol in HCl. The
presence of caramel is indicated by appearance of rose
color.
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Juices with different shades of caramel
natural colour

Cochineal: Shake an amyl alcohol solution of the material with dilute ammonia. A purple
color is produced is produced in the presence of cochineal.
Turmeric (Curcumin): Evaporate an alcoholic extract of the material almost to dryness
on the water bath with a piece of filter paper. Moisten the dried paper with a few drops of
weak solution of boric acid to which some drops of HCl
have been added. Dry the paper again. If turmeric is
present, the dry paper ‘ll be cherry red in color which
changes to bluish green by a drop of
NaOH or NH4OH.
Annatto: Shake the melted fat or oil
with 2 % NaOH solution and pour the
aqueous extract on moistened filter paper. The filter paper will show a
straw color which will remain with a gentle wash with water. Dry the
paper and add a drop of 40 % stannous chloride solution and dry
carefully. If the color turns purple, the presence of annatto is confirmed.
Curcumin prepared from turmeric

Annatto, a natural colour

Chlorophyll: Extract the sample with ether and treat the ether extract
with 10 % KOH in methanol. Color becomes brown, quickly returning
to green, confirms the presence of chlorophyll.
Betanin: Extract the aqueous suspension with amyl alcohol. It remains
in aqueous phase. Dye t with a piece of tannin mordanted cotton; a
terracotta shade is produced in presence of betanin.

Isolation, identification and estimation of synthetic colours

Betanin, a natural colour
extracted from beet root

Originally, food colours came from nature and their first purpose
was to mask poor quality or spoiled food. During the 1800s, scientists began searching for ways in
which to colour food by chemical means and the result was the so called synthetic colours.
Unfortunately, in the beginning, arsenic and similar poisons were used to colour pickles and hard
candies leading to many injuries and deaths. These incidents sparked action to be taken by the
government, which in 1906, formed the F.D.A. or Food and Drug Administration. Now colours used
in food and drugs had to be regulated by the government. Many foods, drugs and cosmetics are
artificially coloured with federally approved food dyes (FD & C dyes). These dyes include Carmoisine,
Ponceau 4 R, Erythrosine, Sunset Yellow FCF, Tartrazine, Brilliant Blue FCF, Indigo Carmine, Fast
Green FCF. Since each dye has an identifiable absorption spectrum and peak, a spectrophotometer
may be used to identify the types of FD & C dye used in a product. The following table gives the
wavelength of peak absorbance for each of these dyes.
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Wavelength of maximum absorbance of commonly used FD & C Dyes
Food, Drug and Cosmetic dye

Wavelength (nm) of maximum absorbance

Carmoisine

516

Ponceau 4 R

507

Erythrosine

527

Green FCF

624

Indigo Carmine

609

Brilliant Blue FCF

630

Tartrazine

427

Sunset Yellow FCF

482

Pigments may be extracted from foods and drinks that contain one or more of these dyes. An
absorption spectrum of that extract can then determine what dyes are in that food or drink by comparing
the peaks of maximum absorbance with information in the table above. If the absorption spectrum of
a food extract has a peak at 630 nm and one at 427 nm, you can assume the food contains both
Brilliant Blue FCF and Tartrazine. FD&C dyes contained in foods and drinks must be listed on the
ingredients label of the package. The Kool-Aid® package shown below lists Red 40 and Blue 1 on the
ingredients label. If you did an absorption spectrum on this Kool-Aid® where would you expect the
peaks? What colour would you expect this Kool-Aid® to be?
A.
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Preparation of Solutions - Choose one of the following.
1.

Extract the dye from a piece of candy, such as an M&M or skittle, by placing the candy in
a test tube with water and gently shaking. Quickly pour off the liquid into a cuvette. If you
leave the candy in too long other components
of the candy start to dissolve and your solution
will become too cloudy to read in the
spectrophotometer. You may need to filter the
solution if this happens.

2.

Make a solution of Kool-aid® by dissolving
0.3 g of unsweetened powder in 100 ml of
water.

3.

Gatorade, vitamin waters, mouthwashes, and
other colored liquids may be used straight.

Some foods available in the market with
different shades of colour

B.

Procedure
z

Set the spectrophotometer to read absorbance

z

Set the wavelength to 400 nm

z

Fill a cuvette with water. This is your blank.

z

Fill a cuvette with the solution to be tested.

z

Place the cuvette containing the water blank into the sample compartment of the
spectrophotometer and set the absorbance to zero. Remove the blank.

z

Place into the solution to be tested into the sample compartment

z

Record absorbance reading

z

Remove cuvette

z

Set the wavelength to 425
nm, repeat steps 5-8

z

Repeat above at 25 nm
increments until 700 nm

z

Graph your absorbance
spectrum. Where were the
peaks
of
maximum
absorbance?

z

What dye(s) were present in
your food or drink?

For teachers
•

Collect some food colours available in the market.
Identify them and ask the students to collect some
different types.

•

Narrate the differences between synthetic and natural
colours and also ask the students to collect some.

•

Ask students to bring some coloured foods (e.g, kurkure,
puffs, pasta, some drink, fruit juice, toffees, candies, jam
or jelly, biscuits, wafers etc., from the market and get
the colour of food item identified.

Other methods for identification and estimation of synthetic food colours include :
z

Paper chromatography

z

Column chromatography

z

Thin Layer Chromatography

z

HPLC-High Pressure Liquid Chromatography
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STUDENT'S ACTIVITIES/EXERCISES
1.

Collect different coloured foods from market, keep sample of each and try to identify the
color additives used to enhance their appearance.

2.

Differentiate the natural and synthetic colors used in foods.

3.

Collects some items from the market. From the packet, read the colour, which has been
used for its colouration, and then note it down.

RESOURCE MATERIAL
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z

Sharma, S.K. and Nautiyal, M.C. (2009). Postharvest technology of horticultural crops.
New India Publishing Agency, New Delhi.

z

Siddappa, G. and Tandon, D.K. (1998). Preservation of fruits and vegetables. ICAR, New
Delhi.

z

Srivastava, R.P. and Kumar, S. ( 2001). Fruit and vegetable preservation: Principles and
practices. International Book Distributing Co., Lucknow, India.

z

Verma, L.R. and Joshi, V.K. (2000). Post harvest technology of fruits and vegetables.
Volume 1 and 2. Indus Publishing House, New Delhi.

Practical 5

PRIMARY PROCESSING & PRESERVATION
OF FRUITS
EXERCISE
5.1 : To know about primary processing and preservation of fruits

OBJECTIVES
z

To learn about different unit operations required for primary processing of fruits

z

To learn about different methods of preservation of fruits

Delivery schedule: 03 periods
Student expectations/learning objectives
z

Unit operations involved in primary processing of fruits

z

Understanding different methods of preservation of fruits and their importance

z

To start an agri-business on production of primary processed fruits

Pre-learning required: Primary knowledge about types of fruits, their availability and usefulness
of primary processing and preservation.
Handouts/material/equipment's & tools required: Paper sheet and pen to note down the steps
involved in primary processing and preservation of fruits.
INTRODUCTION
With rapid urbanization,
industrialization, there has been
a sharp increase in middle class
families. In addition, population
of housewives is decreasing and
that of working women is
increasing. As a result, food

For teachers
•

Perform some primary processing activities in your laboratory. You
can start with simple and easily available fruits in the market. For
example, fruits like papaya, pineapple and jackfruit can be used.

•

Ask students to perform these activities in the lab.

•

Ask students to teach primary processing of such fruits to their mothers,
sisters and other members of their respective families
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trends are also shifting towards convenience foods. Now, you can see fresh-cut fruits and vegetables
in the market and you will find several purchasers for such products as well. Such fruits and vegetables
are prepared by primary processing. After primary processing, fruits and vegetables can be processed
further for the development of another value added products, called as secondary processing.

Primary processing
The processing that occurs after harvesting to make food ready for consumption or use in other
food products. Primary processing ensures
that foods are:
z

Easily transported

z

Ready to be sold

z

Ready to be eaten

z

Ready to be processed into other
products (e.g. after the primary
processing of peeling and
chopping, an apple can be
stewed)

Some fresh-cut fruits

Secondary processing
Secondary processing converts primary processed food into other food products. Secondary
processing ensures that foods:
z

Can be used for a number of purposes

z

Do not spoil quickly

z

Are available all the year (e.g. seasonal foods)

Steps involved in primary processing
Cleaning/ Washing
Harvested fruit is washed to remove soil, microorganisms and pesticide residues. Fruit washing
is a mandatory processing step; it would be wise to eliminate spoiled fruit before washing in order to
avoid the pollution of washing tools and/or equipment and the contamination of fruit during washing.
Washing efficiency can be judged by the total number of microorganisms present on fruit surface
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before and after washing. The best result are when there is a
six fold reduction. The water from the final wash should be
free from moulds and yeast; but a small quantity of bacteria is
acceptable. Fruit washing can be carried out by immersion, by
spray/ showers or by combination of these two processes,
which is generally the best solution: pre-washing and washing.
Some usual practices in fruit washing are:
Washing machine for fruits and vegetables
z

Addition of detergents or 1.5% HCl solution in
washing water to remove traces of insecticides and
fungicides;

z

Use of warm water (about 50°C) in the pre-washing phase;

z

Higher water pressure in spray/shower washers.

Washing must be done before the fruit is cut in order to avoid
losing high nutritive value soluble substances (vitamins, minerals,
sugars, etc.).
Sorting/Grading

Ozone fruit and vegetable washing
machine – a new introduction

Fruit sorting covers two main separate processing
operations:
a.

Removal of damaged fruit and any foreign
bodies (which might have been left behind
after washing);

b.

Qualitative sorting based on organoleptic
criteria and maturity stage.
Mechanical grading of fruits

Mechanical sorting for size is usually not done at
the preliminary stage. The most important initial sorting
is for variety and maturity. However, for some fruits and in special processing technologies, it is
advisable to proceed to a manual dimensional sorting (grading).
Trimming and peeling (skin removal)
This processing step aims at removing the parts of the fruits, which are either not edible or
difficult to digest, especially the skin.
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Up to now the industrial peeling
of fruit and vegetables was performed
by three procedures:
a.

Mechanically;

b.

By using water steam;

c.

Chemically; this method
consists in treating fruit
and vegetables by dipping
them in a caustic soda
solution at a temperature
of 90 to 100° C; the
concentration of this
solution as well as the
dipping or immersion
time, vary according to
each specific case.

Cutting

Operations of peeling, trimming, cutting, coring in different
fruits in primary processing

This step is performed according to the specific requirements of the fruit processing technology.

Preservation of fruits
Preservation can be achieved by chemical means, by freezing, by
drying or by pasteurization or by pickling. The choice of preservation
process for each individual case is a function of the processed product
type and the shelf life needed.
Drying

Potassium metabisulphite –
a preservative

Air drying following osmotic dipping is commonly used in tropical countries for the production
of so-called "semi-candied" dried fruits. The sugar uptake, owing to the protective action of the
saccharides, limits or avoids the use of SO2 and increases the stability of pigments during processing
and subsequent storage period. The organoleptic qualities of the end product could also be improved
because some of the acids are removed from the fruit during the osmotic bath, so a blander and
sweeter product than ordinary dried fruits is obtained. Owing to weight and volume reduction, loading
of the dryer can be increased 2-3 times.
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Technical data for dehydration of fruits
FRUITS

Drying Conditions

Finished Product

Load Kg/m2

Teperature oC

Time

Moisture (%)

Yield (%)

Plums

15

I. 40-50

6H

18-20

25-35

Apples (Rings)

10

75-55

5-6 H

20

10-12

Apricots (Halves)

10

70-60

10-15

15-20

10-15

Chenies (w. stones)

10

55-70

6-8

12-15

25

Pears (Halves and quarters) 15

70-65

15-22

18-20

10-15

15

70-60

10-15

15-20

10-15

The combination
of osmosis with solar
drying has been put
forward, mainly for
tropical fruits. A 24 hour
cycle has been suggested
c o m b i n i n g
osmodehydration,
performed during the
night, with solar drying
during the day. Twothree-fold increase in
the throughput of typical
solar dryers is feasible,
while enhancing the
nutritional
and
organoleptic quality of
the fruits.

Some dried fruits commercially available in the markets

A two-step drying process, OSMOVAC, for producing low moisture fruit products has also
been used. The osmotic step is performed with sucrose syrup 65-75 °Brix until the weight reduction
reaches 30-50%. The osmotic dehydration followed by vacuum drying usually produce puffy products
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with a crisp, While a honeycomb-like texture can be obtained at a cost comparatively lower than
freeze-drying.
Moisture and shipping factors for some dried/dehydrated fruits
Products

Form

moisture (%)

Apples

6 min rings

20

Apricots

Caps

17-20

Banana

Cut pieces

15

Chenies

Whole

12-15

Figs

Whole

23

Guava

Quarters

6

Mango

15 min pulp sheets

15

Peaches

Caps

15-30

Pears

Halves

23

Prunes

Whole

18-20

Raisins

Whole

17

Addition of preservatives
In many countries, in practice, preservation is carried out with sulphur dioxide, sodium benzoate,
formic acid and, on a small scale, with sorbic acid and sorbates.
Preservation with sulphur dioxide is a widespread process because of its advantages:
universal antiseptic action and very economic application. The drawbacks of SO2 are: SO2 turn
firms the texture of some fruit species (pomaces), desulphiting is not always complete and
recolouring of red fruits is not always complete after desulphitation. Practical preservation dosage
levels with SO2 for about 12 months range between 0.18 - 0.20% SO2 (with respect to the product
to be preserved). This level could be reduced to 0.09% SO2 for 3 months and to 0.12% SO2 for 6
months preservation. The preservation with sulphur dioxide is in use mainly for "pulps" and for "pureesmarks".
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Preservation with sodium benzoate has the following advantages: it does not firm up the texture
and does not modify fruit colour. The disadvantages are: it is not a universal antiseptic, its action
needs an acid medium and the removal is partial. Sodium benzoate is in use for 'pulps' and for 'pureesmarks' but less for fruit juices.
Practical dosage level for 12 months preservation is 0.18-0.20 % sodium benzoate,
depending on the product to be preserved. Sodium benzoate is used as a solution in warm
water; the dissolution water level has to be at maximum 10% reported to semi-processed
product weight.
Formic acid preservation is performed mainly for semi-processed fruit juices at a dosage level
of 0.2 % pure formic acid (100%). Formic acid is an antiseptic effective against yeasts, and it does
not influence colour of products and is easily removed by boiling.
Formic acid can be diluted with water in order to ensure a homogeneous distribution in the
product to be preserved; water has to be at maximum 5 % of the product weight. Because of a potential
effect of pectic substance degradation, formic acid is less in use for "pulps" and "purées-marks"
preservation.
Sorbic acid used as potassium sorbate (easily water soluble) can be used for preservation of
fruit of semi-processed products of at a dosage level of 0. 1%. Advantages of sorbates are: they are
completely harmless and without any influence on the organoleptic properties of semi-processed
fruit products.
STUDENT'S ACTIVITIES/EXERCISES
1.

Identify the fruits suitable for primary and secondary processing.

2.

Perform primary processing of some fruits in your laboratory and teach your respective
mothers, sisters or other members of family.

3.

Purchase some processed products from the market and note the preservatives used in
them from their labels.

4.

Prepare a list of pickles available in your house. Make a flow diagramme for making those
pickles. Follow the steps with the help of you mother or sister and make pickles from the
fruit of your choice.
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RESOURCE MATERIAL
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z

Sharma, S.K. and Nautiyal, M.C. (2009). Postharvest technology of horticultural crops.
New India Publishing Agency, New Delhi.

z

Siddappa, G. and Tandon, D.K. (1998). Preservation of fruits and vegetables. ICAR, New
Delhi.

z

Srivastava, R.P. and Kumar, S. ( 2001). Fruit and vegetable preservation: Principles and
practices. International Book Distributing Co., Lucknow, India.

z

Verma, L.R. and Joshi, V.K. (2000). Post harvest technology of fruits and vegetables.
Volume 1 and 2. Indus Publishing House, New Delhi.

Practical 6

IDENTIFICATION OF PRESERVATIVES AND
PREPARATION OF SYRUPS & BRINES
EXERCISE
6.1 Identification of different preservatives used in food industry and preparation of syrups and
brines

OBJECTIVES
z

To learn about identification of different preservatives used in food industry

z

To learn preparation of syrups and brines used for food preservation

Delivery schedule: 01 periods
Student expectations/learning objectives
z

To know and identify different preservatives used in food industry

z

To learn how to prepare syrups and brines, commonly used for food preservation

z

Preservation of some fruits and vegetables in syrups and brines

Pre-learning required: Basic knowledge about preservatives, syrups and brines and their basic
constituents.
Handouts/material/equipment's & tools required: Paper sheet and pen to note down the attributes
and basic material required for preparation of syrups and brines.

INTRODUCTION
Fruits and vegetables have limited life. Hence, these are processed in several value added products
such as jam, jelly, squash, nectar, RTS, juices, nectar, cordial, candy, preserve (murabah), pickles etc.
These products can't also be kept for longer time until and unless these are preserved by using some
preservatives. Hence, food industry uses several chemicals to keep these products for longer time.
Sometimes, we need to use only sugar solution (syrup) or salt solution (brine) and sometimes class
-II preservatives such as potassium metabisulphite or sodium benjoate (benjoic acid) or some other
preservative.

37

Syrup
A solution of sugar in water is called a syrup and process of adding syrup in fruit product is
called as ‘syruping’. White, refined sucrose is used for making syrup. Usually, sucrose syrup is used
in canning. Syrup is added to improve the flavour and to serve as a heat transfer medium for facilitating
processing. Syruping is done only for fruits.
Strained, hot syrup of concentration
For teachers
20 to 55° Brix is poured on the fruit. Fruits
rich in acid require more concentrated Demonstrate the preparation of sugar syrups of different
concentrations to the students. Ask them to preserve some
syrup than less acid fruits. The syrup items in different syrups such as petha, murabbhas etc. and
should be filled at about 79 to 82°C, brine solution such as cut vegetables.
leaving a head space of 0.3 to 0.5 cm.
Sometimes citric acid and ascorbic acid are also mixed with the syrup to improve flavour and nutritional
value, respectively.
The quantities of sugar to be dissolved in one litre of water to make syrups of different
concentrations are given in the table below:
Sugar (kg)

Syrup concentration (%)

0.250

20

0.333

25

0.428

30

0.538

35

0.666

40

0.818

45

1.000

50

1.222

55

Syrups of various strength can be made by dissolving
1 kg of sugar in different volumes of water as shown
hereunder:
Syrup strength
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Sugar syrup in a bottle

Water (litre)

Light

2.0

Medium

1.5

Heavy

1.0

Brine
A solution of salt in water is called a ‘brine’. The objective of brining is similar to syruping,
however brining is done only in vegetables. Good quality common salt is used for making brine of
different concentrations. However, in general, hot brine of 1-3 % concentration is used for vegetables
filled at 79-82ºC. Brines of different concentrations can be prepared by dissolving known quantity of
salt in one litre of water as under:
Salt (g)

Brine concentration (%)

Salt (g)

Brine concentration (%)

10.0

1

47.33

5

20.4

2

111.11

10

30.92

3

176.47

15

41.66

4

Preparation of a brine solution

Vegetables preserved in a brine solution

Use of preservatives
In several food products, chemical preservatives are used to enhance their life and attractiveness.
Any substance which is capable of inhibiting, retarding or arresting the process of fermentation,
acidification or other decomposition of food or masking any of the evidence of any such process or
of neutralizing the acid generated by any such process but does not include salt, sugars, vinegar,
spices or oils extracted from spices'. Chemical food preservatives are added in very small quantities
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(up to 0.2 per cent) and they do not alter the organoleptic and
physico-chemical properties of the foods. Certain preservatives
are being used either intentionally or accidentally for centuries,
which include sodium chloride (common salt), sugar, acids, and
alcohols. In addition to preservation, these compounds contribute
to the quality and identity of the products.
Preservatives for fruits and vegetable products
Several preservatives are used for keeping fruits, vegetables
or flowers in good conditions. In general, chemical food
preservatives can be classified as Class I and Class II preservatives.
Class I preservatives include common salt, sugar, dextrose, spices,
vinegar and honey. They are mainly natural products, which are used, in comparatively higher
concentrations than Class II preservatives. On the other hand, Class II preservatives are synthetic
chemicals used in small quantities. Benzoic acid and its salts, sulphur dioxide and salts of sulphurous
acid, nitrites and nitrates, sorbic acid and its salts, propionic acid and its salts, lactic acid and its salts
are commonly used class II preservatives.
Mode of action of food additives involves alteration of cell wall permeability, alteration of
colloidal nature of protoplasm, damage of the cell wall, damage of proteins, inhibition of enzyme
activity, disruption of cytoplasmic membrane, bacteriostatic or bactericidal action (toxicity of the
antimicrobial agent towards microorganisms) and interference with synthetic processes.
a. Sulphur dioxide
Sulphur dioxide (as potassium metabisulphite) and its derivatives can be considered as "universal"
preservatives. They have an antiseptic action on bacteria as well as on yeasts and moulds.

A bottle of potassium
metabisulphite (KMS)
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The advantages of using sulphur dioxide are
: (a) it has a better preserving action than
sodium benzoate against bacterial
fermentation, (b) it helps to retain the colour
of the beverage for a longer time than sodium
benzoate, (c) being a gas, it helps in preserving
the surface layer of juices also, (d) being
highly soluble in juices and squashes, it
ensures better mixing and hence their
preservation, and (e) any excess of sulphur

Granules of sodium benzoate

dioxide present can be removed either by heating the juice to about 71°C or by passing air through it
or by subjecting the juice to vacuum.
The major limitations of sulphur dioxide are : (a) it can’t be used in the case of some naturally
coloured juices like those of phalsa, jamun, pomegranate, strawberry, coloured grapes, plum, etc.,
on account of its bleaching action, (b) it can’t also be used for
juices, which are to be packed in tin containers, because it not
only corrods the tin causing pinholes, but also forms hydrogen
sulphide, which has a disagreeable smell and reacts with the iron
of the tin container to form a black compound, both of which are
highly undesirable, and (c} sulphur dioxide gives a slight taste and
odour to freshly prepared beverages but these are not serious
defects if the beverage is diluted before drinking.
Potassium metabisulphite
b. Benjoic acid
Benzoic acid (as sodium benzoate) and its
derivatives have a preservative action, which is
stronger against bacteria than on yeasts and moulds.
Sorbic acid acts on moulds and certain yeast
species, which in higher dosage levels also acts on
bacteria.
The preservative should never be added in solid
form but should be dissolved in a small quantity of
juice or water, and the solution added to the bulk of
the product. If this care is not taken, the solid may
settle undissolved at the bottom of the container with
the result that fermentation may start before the
action of preservative begins.

Some common preservatives used in food industry

STUDENT'S ACTIVITIES/EXERCISES
z

Go to a market. Purchase some preservatives and note down the differences between
them.

z

Prepare syrups and brines of different concentrations in the lab. Preserve food items in
different syrups and brines and note down the differences in preservation period on the
basis of colour and quality changes.
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RESOURCE MATERIAL
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z

Sharma, S.K. and Nautiyal, M.C. (2009). Postharvest technology of horticultural crops.
New India Publishing Agency, New Delhi.

z

Siddappa, G. and Tandon, D.K. (1998). Preservation of fruits and vegetables. ICAR, New
Delhi.

z

Srivastava, R.P. and Kumar, S. ( 2001). Fruit and vegetable preservation: Principles and
practices. International Book Distributing Co., Lucknow, India.

z

Verma, L.R. and Joshi, V.K. (2000). Post harvest technology of fruits and vegetables.
Volume 1 and 2. Indus Publishing House, New Delhi.

Practical 7

IDENTIFICATION AND TASTE OF DIFFERENT
VALUE ADDED PRODUCTS OF
FRUITS & VEGETABLES
EXERCISE
7.1 : Identification of different value added product made from fruits & vegetables and their taste

OBJECTIVES
z

To learn about identification of jam, jelly, marmalade, squashes, preserve, pickles and
other value added products.

Delivery schedule: 04 periods
Student expectations/learning objectives
z

To know about different value added products of fruits & vegetables

z

To identify different value added products of fruits & vegetables available in the market

z

To know the taste of different value added products of fruits & vegetables

Pre-learning required: Pre-requisite knowledge about preservation of fruits and their value addition
Handouts/material/equipment's & tools required: Paper sheet and pen to note down the
characteristics of different value added products such as jam, jelly, marmalade, preserve, squashes
and pickles etc.

INTRODUCTION
Value-addition is the process of enhancing the value of a product or service by one or the other
means before the product is being offered to customers. In the case of processed fruit products, they
can be considered value-added if the original raw product, such as fruits, are somehow modified,
changed or enhanced to increase their value. This incorporates them into other 'secondary' products
that have higher net worth, so that each unit of the product can be sold at a higher price and achieves
a higher return.
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Need for value addition
z

Controls/checks postharvest losses

z

Regulates prices of produce at glut

z

Makes commodity available round the year

z

Renders the produce edible

z

Improves the nutritional value

z

Helps in employment generation

z

Establishes agro-based industries

z

Generates income

z

Promotes export and earn foreign exchange

Identification of certain processed fruit & vegetable products
Among preserved fruits, jam, jellies, pickles and squashes form an important class of products.
Apart from fruit juices, squashes are also used in the form of drinks. These are found as attractive
items in the functions. Sauces, ketchup, jams and jellies are used with breads etc., during snacks.
Pickles and chutney are used along with other foods to make the lunch or dinner tasty. Market
opportunities for the sale of these products are increasing with a considerable rate. The consumption
of these products is increasing day-by-day and is expected to increase in future also. The demand can
be increased by proper advertisement and market management for each items. This industry possesses
an excellent future and can allow new entrepreneurs to establish new units for producing newer value
added products.

Value added products made from fruits & vegetables
Fruit beverages: Fruit juices are rich sources of vitamins, particularly
vitamin-C and minerals. These are easily digestible, highly refreshing
and invigorating, thirst quenchers and far superior to most aerated
drinks, which have practically no food value. They are beneficial against
a number of ailments and tonics for heart and brain and serve as cold
drinks in hot summer. Fruit juices are preserved in different forms such
as pure juices, squashes, cordials, and fermented juices etc. These are
broadly classified as under:
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Fruit juices

Pure fruit juice: This is the natural, unfermented juice processed out of the fruit and remains
practically unaltered in its composition during preparation and preservation. Fruit juices can be prepared
from almost all types of fruits.
Ready-to-serve (RTS) : This is prepared from fruit juice. It contains minimum of 10% fruit and
10% sugars. It not diluted before serving.
Fruit juice beverage: This is a fruit juice, which is considerably altered in composition before
consumption. It may be diluted before it is served as a drink.
Fermented fruit beverage: This is a fruit juice, which has undergone alcoholic fermentation by
yeast. The product contains varying amounts of alcohol. Grape wine, apple ciders, berry wines etc.,
are typical examples for this kind of beverages.
Fruit juice squash: This consists essentially of strained juice containing moderate quantity of fruit
pulp to which sugar is added for sweetening. Fruit squash can be prepared from mango, lemon, orange etc.
Fruit juice cordial: Sparkling, clear, sweetened fruit juice from which all the pulp and other suspended
materials have been completely eliminated (e.g. lime juice cordial, guava cordial).
Jam, Jelly, Marmalade and Preserve: Preparation of jam, jelly and marmalade is based on
concentrating fruits to nearly 70 per cent solids (TSS) by addition of sugar and heat treatment. The

Jelly prepared from different fruits

high osmotic pressure of sugar creates unfavourable conditions for the growth and reproduction of
most species of microorganisms i.e. yeasts, molds and bacteria, responsible for the spoilage of food.
At this concentration of solids, the water activity is reduced (aw of 0.60-0.75), which ultimately
decreases the chances of microbial spoilage.
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Jelly, a transparent product packed in bottles

Single fruit or mixed fruit jams

Squashes of different fruits available in the markets
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Preserves (Murabbas) are prepared from whole
fruits and vegetables or their segments by addition of
sugar followed by evaporation to a point where microbial
spoilage cannot occur. The final soluble solids
concentration is reached to about 70 per cent. The finished
product can be stored without hermetic sealing and
refrigeration.

Aonla preserve

Coloured fruit candies

Pickles: The process of preservation of food in common salt or in vinegar is called pickling.
Spices and edible oil may also be added to the product. Pickles may be sour, sweet or mixed and
can be prepared easily from
different fruits and vegetables at
home. They can be grouped as
unfermented pickles and fermented
pickles. Fermented pickles undergo
lactic acid fermentation On the other
hand, in unfermented pickles, the raw
material is preserved by use of
various spices and oil. Most popular
unfermented pickles are mango,
lime and mixed pickles.
Some pickles available in the market
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Candies : Candies are a variety of confections made with
sugar, syrup, etc., often combined with chocolate, fruit, nuts,
etc. Candied fruit, also known as crystallized fruit or glazed
fruit. Whole fruit, smaller pieces of fruit, or pieces of peel,
are placed in heated sugar syrup, which absorbs the moisture
from within the fruit and eventually preserves it. Depending
on size and type of fruit, this process of preservation can
take from several days to several months. Fruits that are
commonly candied include dates, cherries, pineapple, and
ginger. The principal candied peels are orange and citron.

Aonla candy, a tasty and nutritious product

Canned products
Canned products are the preserved food in
which the food contents are processed and
sealed in an airtight container. Canning
provides a typical shelf life ranging from one
to five years. The only foods that may be
safely canned in an ordinary boiling water
bath are highly acidic ones with a pH below
4.6, such as fruits, pickled vegetables, or
other foods to which acidic additives have
been added.

Display of candied fruits & vegetables in a market

Canned fruit salad

STUDENT'S ACTIVITIES/EXCERCISES
z
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Purchase different processed fruit products from the market and try to differentiate them
based on their taste.

z

Purchase some jams and jellies. Note down the differences between jam and jelly.

z

List out differences between squash, cordial and nectar.

RESOURCE MATERIAL
z

John, R.B.C. (2008). A handbook on post harvest management of fruits and vegetables.
Daya Publishing House, New Delhi.

z

Sethi, V., Sethi, S., Deka, B.C. and Meena, Y.R. (2006). Processing of fruits and vegetables
for value addition. Indus Publishing House, New Delhi.

z

Sharma, S.K. (2010). Postharvest management and processing of fruits and vegetables.
NIPA, New Delhi.
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Practical 8

IDENTIFICATION OF COMMON WEEDS OF
ORCHARDS & VEGETABLE FARMS
EXERCISE
8.1 : Identification of common weeds of fruit orchards and vegetables farms

OBJECTIVES
z

To learn how to identify the weeds present in fruit orchards and vegetable farms

Delivery schedule: 02 periods
Student expectations/learning objectives
z

To know different monocot and dicot weeds of fruit orchards

z

To identify different monocot and dicot weeds of vegetable farms

z

To prepare a hebarium of weeds found in fruit and vegetable orchards

z

To understand the importance of weed control in fruit and vegetable farms

Pre-learning required: Acquaintance with the losses caused by weeds and different kinds of weeds
found near your locality.
Handouts/material/equipment's & tools required: Paper sheet and a pen to note down the
characterrstocs of dicot and mococot weeds and material for collection of different weeds.

INTRODUCTION
Weeds are unwanted and undesirable plants, which grow voluntarily out of their place and compete
with the cultivated plants for nutrients, moisture, light and space and thereby reduce the quality and
quantity of the crop produce. Weeds can be classified and characterized on the basis of their life
cycle, growing season, number of cotyledons, morphology, etc.
How to identify weeds in a fruit or vegetable garden?
There should be some criteria on which one can identify the weeds in a fruit or vegetable garden.
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It is important to know the season in which the weed is growing, its life cycle, morphology etc.
Keeping these criteria in mind, the weed plants can be classified as;
Based on life cycle: On the basis of life cycle, the weeds have been classified as annuals, biennials
and perennials.
1. Annual weeds
Weeds of this group complete their life cycle in one season or year is called ‘annual weeds’. They are
usually small herbs with shallow root and week stem. Most of the common weeds are annual. They
are further divided into two groups based on their occurrence in different seasons :

Cyprus rotundus

Convolvulus arvensis

a)

Phalaris minor

Vicia sativa

Monsoon annuals (Kharif season): Such weeds emerge with the onset of rains and
complete their life cycle before winter season or so. The seeds remain dormant in the
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soil during cooler months and germinate with favourable temperature and moisture
conditions during kharif season. Examples are Echinochloa colomum (water grass/
Jhanda), Euphorbia hirta (Badi dudhi)
b)

2.

Winter annuals (rabi season): Such weeds grow during winter season and produce seeds
during spring or summer. Examples are, Phalaris minor (Canary grass/Guli-danda), Vicia
sativa (Common vetch/RoriRewari).

Bienimal weeds
Those weeds that grow in the first season and complete their life cycle in the following season
are referred as ‘biennials’. In general, during first year, plants grow vegetatively and reproduce
or form seeds in the second year. For example, wild carrot (Daucus carota). These weeds are
difficult to control by removing aerial parts as roots help in their regeneration.

3.

Perennial weeds
Those weed plants that live for more than two years. These are very well adapted to withstand
adverse conditions. These weeds grow not only by seeds but also by underground stem and root

Lantana camara

Wild senji
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Sorghum halepense

Parthenium (Congress grass)

suckers. These are difficult to control without consistent efforts. The weeds are further classified
into herbaceous (without woody tissues) and woody perennials.
a)

Herbaceous perennials: Such weeds propagate through seeds (sonchus arvensis) or
vegetative parts. The vegetative parts cut during cultivation and spread in the field and give
rise to new weed plants. Examples are roots (Convolvulus arvensis) or crown (Timothy
spp.) or bulb (Allium spp.) or rhizome (Sorghum halepense) or tubers (Cyperus spp.).

b)

Woody perennials: They are generally shrubs and bushes. Some common examples are
Lantana camara, Eupatorium adenophorum, Cannabis sativa etc.

Canabis sativa

Canary grass

Euphorbia hirta

Setaria glauca
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Saccharum spontaneum

Chenopodium album

Based on morphology: The weeds are classified into three categories and is the most widely used
classification.
1.

Broad leaved weeds: Leaves are wide, veins branch out in different directions. This is the
major group of weeds and include all dicotyledon weeds, e.g., Euphorbia hirta (Badi dudhi).

2.

Grasses: Leaves are narrow, arranged in sets of two; stems are rounded or flattened. All
the weeds belong to family Graminae are called as grasses e.g., Echinochloa colomum
(water grass/Jhanda).

A fruit tree covered by Amar bel (Cuscuta)
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Portuluca oleracea

Oxalis corniculata

3.

Medicago denticulata

Sedges: Leaves are narrow, arranged in sets of three; stems are triangular in cross section.
They resemble grasses and often grow in thick clusters. Sedges have a fibrous root system
and may spread by underground rhizomes and/or aboveground stolons. Many sedges have
tubers from which new plants can form. The weeds belonging to family Cyperaceae come
under this group e.g., Cyperus spp.

Exercise 1: Identification of weed plants and recording of observations
Requirement: Fresh samples of weeds
Procedure: Observe different parts of the weed plants and record the observations in the data sheet
on different characters such as root system (tap/fibrous), stem (herbaceous/woody), morphology
etc. Based on these, identify the most prominent character along with name of the weed (Common/
English/Botanical name).
S. No. Local
name

Botanical
name

Crop in
which
growing

Season
(Kharif/
Rabi)

Root
system
(tap/
fibrous)

Stem
(herbaceous/
woody)

Life cycle
(Annual,
Biennial,
Perennial)

Morphology
(grass,
broad
leaved,
sedge)

Any other
information

1
2
3
4
5
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Ageratum conyzoides

Cynodon dactylon

Aim: Preparation of herbarium of different weed plants
Weed plants can be preserved in their original form after drying them in a herbarium press.
These pressed plants can be used for their identification during off-season.
Requirements: Blotting paper sheets, herbarium press, herbarium sheet, cello tape
Procedure
1.

Collect weed plants with roots, leaves, flowers and seed.

2.

Arrange the plant parts in normal position on a blotting paper sheet and also turn one or
two leaves of this plant showing back surface.

Bidens pilosa
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Amaranthus retroflexus

Setaria glauca

3.

Write information about the habitat, date of collection etc.

4.

Put these blotting paper sheets in herbarium press and give pressure by tightening the
screws.

5.

Turn the plants at frequent intervals.

6.

After proper drying, mount the plants on herbarium sheet with the help of cello
tape. Record the information on one corner of the sheet about its local name,
common name, botanical name, locality, collection date, collected by, and notes if
any.

Exercise: To conduct weed management in fruit and vegetable gardens
Weeds cause considerable losses to the crop by competition and allelopathic effects and
are, therefore required to be managed before the critical period of competition with the crop to
obtain higher production. The efficacy of different weeding management practices using hand
tools and chemical methods can be shown to the students by conducting a visit to the experimental
farm.
Requirements
Hand hoe, mechanical weeder, measuring tape, stop watch etc.
Procedure
A.

Mechanical weed control

z

Demarcate plots each having specific cropped area, which is infested with weeds.

z

Individual student will remove the weeds with the help of hand tools like hoe and mechanical
weeder in separate plots.

z

The time of start of weeding and its completion will be recorded.

z

Each student will record the time taken for weeding the assigned area with the help of any
hand tool and will work out the efficacy of hand tool in hours/ha.

z

The efficacy of hand tools will be calculated in terms of man hour per hectare. If a student
takes 15 minutes to complete the weeding in 5 m2 area with hand hoe, then the efficacy
will be calculated for an hectare as :
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Time taken to complete weeding × 10,000
Efficacy (man hours per ha) = ––––––––––––––––––––––––––––––––––
Area covered × 60
15 × 10,000
= –––––––––– = 500 man hours/ha
5 × 60
B.

Chemical weed control

Student will record information on the name of herbicide, a.i. and dose and time of application
for the control of weeds in different fruit or vegetable crops.
Exercise: Calculation of dose of herbicide in terms of active ingredient (a.c.)
Quantity of commercial product of herbicide (kg per ha)
Recommended dose of herbicide
= –––––––––––––––––––––––––– × 100
a. i of herbicide formulation
Solved example
If you buy pendimethalin with 50% a.i. and the recommended dose of application of this herbicide
in cabbeege is 1.5 kg/ha. Then, the quantity of commercial product required will be :
1.5
= –––– × 100 = 3.0 kg/ha
50
In this case, 3.0 kg of commercial product is added to the amount of water required for one
hectare. Spraying herbicide with hand operated Knapsack Spray pump, water required to cover an
hectare area varies from 750-800 litres
Calculation of quantity of water to be used
Quantity of water required per unit area (litre per unit area)
water required for one ha × area to be sprayed
= –––––––––––––––––––––––––––––––––––––
10,000
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STUDENT'S ACTIVITIES/EXCERCISES
z

Students should calculate the doses of herbicides for different situations.

z

Participate in weed control operations in any of the fruit or vegetable crop and record
different observations such as name of weed, crop infested by weeds, weed population &
efficacy.

RESOURCE MATERIAL
z

Bose, T.K. and Som, M.G. (1990). Vegetable crops in India. Naya Prokash, Kolkata.

z

Bose, T.K. and others (1993). Fruit crops of India. Naya Prokash, Kolkata.

z

Randhawa G. S. and Mukhopadhyay, A. (2007). Floriculture in India. Allied publishers
Pvt. Ltd., New Delhi.
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Practical 9

VISIT TO A TISSUE CULTURE LABORATORY
EXERCISE
9.1 : Visit to a tissue culture laboratory to learn about its compartments, and equipments required
for establishment of such lab

OBJECTIVES
z

To get acquainted with basic requirements of a tissue culture lab

z

To know different parts/components of a tissue culture laboratory

z

To know important instruments required in a tissue culture laboratory

z

To conduct different steps of micropropagation in tissue culture laboratory

Delivery schedule: 04 periods
Student expectations/learning objectives
z

Getting acquainted with various components and basic requirements of a tissue culture
laboratory

z

To learn media preparation, and inoculation procedures for micropropagation

Pre-learning required: Brief knowledge about micropropagation of horticultural crops.
Handouts/material required/equipment & tools: A laboratory notebook and pen, various types
of laboratory equipment and accessories.
Procedure/methodology
Students will be taken to a tissue culture laboratory, where different components, equipments
and accessories used in tissue culture laboratory will be shown to them. Students will note down all
the details in their notebooks.
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INTRODUCTION
Tissue culture is a old term applied to micropropagation. Propagation of plants under aseptic
and controlled conditions of environment and nutrition under lab conditions is called as
‘micropropagation’ or tissue culture. Although, vegetative propagation of plants has been practiced
for centuries and many improvements in conventional methods have been made over the years.
However, now, the tissue culture technique i.e ., micropropagation has expanded its scope and
potential on a commercial scale. Micropropagation is suitable for the rapid and large-scale clonal
multiplication of elite material. The technique has been referred as micropropagation because the
size of the tissue in culture is very minute as compared to conventional vegetative cutting or any
other plant part. The meristem explant used for micropropagation is about 0.1-0.5 mm size having
only one or two leaf primordia. With the advancement in science and technology, micropropagation
technique has also been standardized for many plants, and it is now widely used for multiplication
of many horticultural plants. The plant part to be cultured is called as explant, for which artificial
culture medium is required. Since all these actions are performed under controlled conditions,
hence, a well-equipped laboratory is required. In general, the key organization and facilities of
most tissue culture laboratories comprise of;
z

Working space to carry out the routine laboratory work.

z

Washing sinks and drain racks.

z

Hot-water arrangements.

z

Ovens to dry the washed glasswares.

z

Cabinets or shelves for the safe storage of clean glassware, chemicals, etc.

z

Inoculation room for carrying out aseptic transfers of explants or for subculturing.

z

Sterilization facility: autoclaves, steamers and ovens for sterilizing media, solutions,
distilled water, glassware and instruments.

z

Incubation room, to incubate the tissues and explants in a controlled environment (where
light, temperature and humidity are controlled)

z

Continuous supply of distilled and double distilled water (laboratory grade purified water).

z

Various equipments and accessories.

A typical tissue culture laboratory can be divided into separate rooms according to the operations
and functions, which are to be carried out during the course of work such as office, incubation room,
media preparation room, inoculation room etc.
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Washing-and-drying room
The washing area should contain large sinks,

Incubation
3.6 m × 3 m

Office
3m×3m

Inoculation

Library

4.5 m × 6 m

3m×3m

some lead-lined to resist acids and alkalis, draining
boards, and racks, and have access to distilled water.
Space for drying ovens or racks and storage cabinets
should also be available in the washing area.
Sterilization room
The room should preferably have 2 autoclaves,
a horizontal and a vertical autoclave. This room should
also be provided with a sink and all essential service
lines. This room should be well ventilated by fitting
exhaust-fans. The oven may also be accommodated

Media preparation
3m×3m

Washing and drying Toilet
3m×3m
Toilet

General laboratory

Starilization

3m×3m

3m×3m

in this room.
General laboratory

Layout of a typical tissue culture laboratory

Tables of both standing and sitting height are necessary in this room for plugging tubes and
wrapping the glassware before sterilization. This room should be provided with a refrigerator and
deep-freeze for storing the perishable compounds, stock solutions, etc. The working tables can be
placed adjacent to the walls of the room to accommodate the appropriate equipments.
Media preparation room
This room should get a sufficient and continuous supply of distilled water through water
purification system, a water storage carboy for storage, pH meter and balances. In addition, the media
preparation area should have ample storage space for the chemicals, culture vessels and closures and
glassware required for media preparation and dispensing. Bench space for hot plates/stirrers should
be available. Other necessary equipments may include vacuum filtration unit and Bunsen burners
with a gas source.
Inoculation room
In this room, the inoculation cabinet or laminar air-flow cabinet may be kept. Air is forced into
the unit through a dust filter then passed through a HEPA filter. A 0.3-?m HEPA filter of 99.9799.99% efficiency works well. The air is then either directed downward (vertical flow unit) or outward
(horizontal flow unit) over the working surface. The constant flow of bacteria-free filtered air prevents
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non-filtered air and particulate matter from settling on the working surface. The floor of this room
should be covered with linoleum or tiles to facilitate proper cleaning. It is essential that the atmosphere
in this room should be free from contaminants. This room should preferably be air-conditioned
because it ensures good air-circulation and helps in maintaining constant temperature. A generator of
an emergency power supply is essential wherever cultures are incubated.
Incubation room
After the aseptic transfers, all types of tissue cultures should be incubated under conditions of
well-controlled temperature, humidity, air circulation, and light quality and duration. The explants
and tissues have to be incubated at a specified temperature, the most desirable being 25±2°C, which
can be maintained with air-conditioners. The temperature should be constant throughout the entire
culture room (i.e., no hot or cold spots). During
winters, controlled heating system should be provided
additionally.
Cultures are placed on wooden or metal slotted
angle racks, preferably painted white for brighter
illumination. Cool daylight fluorescent tubelights (40
watts) can be fitted on the racks with a timing device to
adjust the photoperiod required for the growth of
cultures. These illuminated racks can be arranged in
rows and along the room. Both light and temperature
Inner view of a tissue culture lab
should be programmable for a 24-h period. Sometimes,
cultures have to be incubated in continuous darkness, for which there should be adequate provision.
This is often done by using black curtains to cut-off the light. Some of the racks can also be used for
hardening the clones or differentiated plants after transfer to small pots from the aseptic to normal
environment. The culture room should have fairly uniform forced-air ventilation, and a humidity
range of 20-98% controllable to ±3 per cent. A rotary shaker of variable speed ranging from 80-220
rpm to take 100 ml or 250 ml Erlenmeyer flasks should also be housed in one corner of the room.
Laboratory equipment/ items
The following items can be seen in a common tissue culture laboratory:
Equipment/ items

Function

Water purification system

Purification of water for media preparation

Electronic balance

Measuring out biochemicals and media

pH meter

Measurement and adjustment of media pH
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Hot plate/stirrer

Mixing & heating media and stock

Refrigerator/freezer

Storage of stock solutions, media, hormones

Laminar Air Flow

Provide a sterile atmosphere to transfer cultures

Aluminum foil

Used to wrap instruments prior to sterilization, cover vessels

Beakers

Mixing solutions

Wash bottles

Rinsing instruments, beakers, transplants from tissue culture

Culture tubes/vessels

For culturing and maintaining of explants/ plantlets

Culture tube racks

Holding culture tubes

Closure

Sealing culture tubes/ culture vessels

Filtration system, vacuum;
disposable syringe filter

Sterilization of heat liable stock solutions

Forceps

Transferring tissue

Micropipettes

Measuring out stock solutions

Scalpel handle

Cutting explants

Scalpel blades

Cutting explants

Autoclave

Sterilizing media and instrument

Sterilizer, dry heat with
glass beads

Sterilizes instruments in laminar air flow between transfers

Hot air oven

For drying of glasswares

Shakers

For continuous shaking of liquid culture

Non-absorbent cotton

Used as closure of test tubes or conical flasks

Culture trolley

For accommodating culture racks or culture vessels

Electronic balance
Water purification system
Autoclave

Hot air oven
Freezer
Laminar air flow

pH meter

Hot plate cum
magnetic stirrer

Shaker

Some common equipments required in a tissue culture laboratory
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Vacum filter

Bead sterilizer

Culture trolley
Syringe filter

Chemicals and reagents

Culture vessels

Micropipette

Scalpel and forceps
Aluminum foil

Non-absorbent cotton

Some commonly used items/accessories in a tissue culture laboratory
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STUDENT’S ACTIVITIES /EXERCISES
z

Visit a tissue culture laboratory and make a list of its components and their role.

z

Visit a tissue culture laboratory and make a list of equipments and important items along
with their functions/roles

z

Practice the following in tissue culture laboratory: explant preparation, media preparation
and culture (inoculation) establishment of some horticultural crops.

RESOURCE MATERIAL
z

Paranjpe, S.V. (1993). Tissue Culture Laboratory. In: Handbook of Plant Tissue Culture
(Ed. Mascarenhas, A.F.). Publication & Information Division, ICAR, New Delhi.

z

Hartman, H.T, Kester, D.E. and Davies, F.T. (1993). Plant propagation: Principles and
Practices. 5th Edition. Prentice Hall of India, New Delhi.

z

Sharma, R.R. and Srivastav, M. (2004). Plant propagation and nursery management. Intl
Book Distributing Co., Lucknow, India.

z

Sharma, R.R. (2002). Propagation of horticultural crops. Kalyani Publishers, Ludhiana,
India.

z

Sharma R.R. and Krishna H. (2013). Textbook of plant propagation and nursery
management. International Book Distributing Co., Lucknow, India.
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Practical 10

HARVESTING & PRIMARY PROCESSING
OF FLOWERS
EXERCISE
10.1 : Learn about harvest maturity, safe harvesting, primary processing and storage of flowers

OBJECTIVES
z

To learn the maturity indices of flowers

z

To practice safe cutting/harvesting of flowers

z

To learn about primary processing of different flowers

z

To learn about safe storage of flowers

Delivery schedule: 04 periods
Student expectations/learning objectives
z

Importance of maturity index in harvesting of flowers

z

Importance of safe cutting/harvesting of flowers

z

Importance of primary processing of flowers

z

Importance of safe storage of flowers

Pre-learning required: Acquaintance with different kinds of flowers and their growing and harvesting
season etc.
Handouts/material/equipment's & tools required: Paper sheet and pen to note down the
instructions, different tools/ equipments for harvesting, primary processing and safe storage of flowers

INTRODUCTION
Like other plants, flowers also attain maturity after certain time. Flowers should be harvested
when they are fully mature but their harvesting is mainly guided by market demands. The following
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points should be kept in mind while harvesting the floricultural crops:
z

Time of harvesting of flowers

z

Method of harvesting of flowers

z

Different stages of harvesting of flowers

z

Post harvest management (primary processing) of flowers

z

Methods of storage of flowers

Time of harvesting of flowers
Right time of harvest is of considerable importance to ensure long vase life of cut flowers.
Flowers should always be harvested when temperatures are mild because high temperatures lead to
faster respiration rates and cause excessive water loss.
Student’s activities/exercises
Therefore, flowers should be harvested in the morning
or in the evening. In the morning, flowers are fully turgid The students should harvest the flowers of
due to low transpiration at night. The flowers such as rose, chrysanthemum, gerbera, gladioli,
rose, chrysanthemum and gerbera, which are highly delphinium, antirrhinum, narcissus, etc., early
in the morning or evening hours and at noon.
prone to water stress, should preferably be harvested Then observe the differences between morning/
in the morning. Evening harvest is also advocated evening and noon harvested flowers.
because of high sugar level in the stem due to high rates
of photosynthesis during daytime. Immediately after harvest, the flowers are put in water or preservative
solutions.
Method of harvesting of flowers
The stems should always be cut with sharp knives or secateurs. While harvesting, care should be
taken not to crush the stem. Hardwood stems should always be given slanting cut so as to expose the
maximum surface area to ensure rapid water absorption. The nature of the cut, however, does not
matter much in case of the herbaceous stems, because such stems have ability to absorb water through
epidermal tissue too.
Specific flowers such as, stems of
chrysanthemum, should be harvested at least 10 cm
above the ground level. The stem close to the soil is
harder and lignified, which results in lesser water uptake
by the stem. The rose stems should be harvested leaving
at least two 5 leaflet leaves on the stem. This ensures

Student’s activities/exercises
The students should harvest the flowers of
rose, chrysanthemum, gerbera, gladioli,
delphinium, antirrhinum, narcissus, etc., using
suitable methods for a particular flower. Then,
observe the differences in flowers harvested
with different methods.
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sufficient leaf area on the plant for sustained production of flowers for a longer duration. Some
flowers such as dahlia, poinsettia and papaver release latex upon cutting that can be overcome by hot
o
water (80-90 C) treatment for few seconds. Gladiolus spikes are harvested leaving at least 2 pair of
leaves on the plant, which are required for the development of corms and cormels.
Different stages of harvesting of flowers
Flowers should always be harvested at an optimum maturity stage. Too immature buds do not open
properly whereas over mature ones also wither quickly. The stage of harvest varies with the species and
even with the cultivar, prevailing temperature conditions, distance to the market place and requirement
of the consumer. In general, for transport to the distant markets, the flowers should be harvested at tight
bud stage whereas for the local market, the flowers can be harvested at a relatively open stage.
Many flowers like rose, gladiolus, carnations, daffodils, lilies, iris, freesia and tulip can be
harvested at bud stage as the buds of these flowers possess the ability to open in water. However,
flowers like orchids, dahlia, gerbera, calendula etc., are harvested when fully open.
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Fully mature carnations

A right stage of harvesting gladiolus

A right stage of harvesting roses

Marigold flowers, ready for
harvesting for garland making

Optimum stage of harvest for some important flowers
Name of flower

Stage of harvest

Antirrhinum majus (snapdragon)

1/3 florets open

Calendula officinalis

Fully open flowers

Cattleya spp. (orchid)

4-5 days after opening

Chrysanthemum morifolium
(Florist's chrysanthemum)

Standard :When outer florets fully expanded
Spray: Flowers open but before shedding of pollens
Pompons and decorative :Centre of the oldest flower filly
open
Anemones: Open but before central disc florets begin to
elongate

Dahlia variabillis

Fully open flowers

Dendrobium spp. (orchid)

Fully open flowers

Dianthus caryophyllus (carnation) Standard: Paint brush stage when flowers are half open
Spray: At least 2 flowers fully open
Freesia hybrids

Coloured buds

Gerbera jamesoni

Flowers open but outer 2 rows show shedding of pollens

Gladilous cultivars

1-5 florets show colour

Gypsophila paniculata

Flowers just open

Iris germanica

Coloured buds

Lilium spp. (lily)

Coloured buds

Narcissus spp. (daffodil)

Goose neck stage

Polianthes tuberosa (tuberose)

Single : Buds fully developed but unopened
Double: Maximum florets open

Rosa × hyrida (Rose)

1-2 petals beginning to unfold

Strelitzia reginae (bird of paradise)

First floret opens

Tulipa spp. (Tulip)

Half coloured buds

Zinnia elegans

Fully open flowers
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Student's activities/ exercises
z

Student should choose flowers of rose, gladiolus and spray chrysanthemum for their
experiments.

z

Five stems of each flower be harvested at different stages of flower development as directed
by the teacher.

z

Keep the flowers in plain water at room temperature and record the various parameters
for the determination of appropriate harvesting stage.

The following observations to be recorded :
Rose
i)

Degree of bud opening: The degree of bud opening at senescence will be
Determined on numerical scale (1-4 i.e. 1-up to 25 % opening; 2- >25 to 50%
opening 3->50 to 75% opening; 4->75 to complete opening.

ii)

Vase life: When the petals show wilting or stem shows bent neck.

Gladiolus
i)

Vase life: From the opening of the basal floret till half of the open florets show
wilting.

ii)

Percent opening of florets

iii) Floret size (second floret).
Spray chrysanthemum
To maintain uniformity, six buds at the same stage of development will be maintained on each
stem.
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i)

Degree of bud opening: The degree of bud opening at senescence will be determined on
numerical scale (1-4 i.e. 1-up to 25% opening; 2- > 25 to 50% opening; 3->50 to 75%
opening; 4-> 75 to complete opening).

ii)

Vase life: Till half of the buds wilting of ray florets or half the leaves show wilting

Primary processing of flowers
Pre-cooling of flowers
Most of the cut flowers are pre-cooled either by simply placing them packed or unpacked in
cold chambers or by forced air cooling. Forced air cooling involves forcing cool air in the packed
boxes. The system is efficient and the flowers can be cooled in 6 to10 hours. Cold chain linkage from
farm to the market is necessarily required to maintain quality of the cut flower. Optimum temperature
to which the flowers are cooled varies with different flower species. Flowers are generally cooled at
o
2-3 C but those originating in tropical and sub-tropical climates, are prone to chilling injury and
hence, pre-cooled at higher range of temperatures.
Use of Floral preservatives
The term 'Floral Preservative' is used for any chemical formulation, which is used for extending
the vase life of flowers. Besides increasing vase life, floral preservatives help to improve flower
opening, flower size, shape and colour. Many commercial formulations are now available in liquid
or powder forms in many countries like U.K., U.S.A. and Holland for extending flower vase life.
These formulations are to be used as per the guidelines provided by the manufacturer. Floral
preservatives can be applied as (i) pulsing solutions, (ii) bud opening solutions, and (iii) holding or
vase solutions.
Student’s activities/exercises
Pulsing solutions: "Pulsing"
refers to short duration (16-24 h)
•
Students should harvest spikes of gladiolus at tight bud stage (When
pre-shipment or pre-storage
the basal floret show colour).
treatment. The effect of such a • Put the spikes in sucrose (20%) + aluminium sulphate solution (400
treatment lasts throughout the
ppm) for 24 hours at ambient conditions (20-25°C).
entire vase life of the flower. • After pulsing, put the spikes in plain water.
Sugar (sucrose) is a main • Compare the pulsed spikes with control (unpulsed).
component of the pulsing
solution. Since pulsing involves short duration treatment, relatively higher levels of sucrose are used.
Bud opening solutions: Immature buds of many flowers can be made to open in chemical solutions,
referred to as "bud opening solutions" The components of bud opening solutions are essentially the
same as those of pulsing solutions, but in case of bud opening solutions, lower concentrations (2 to
5 per cent) of sucrose are used.
Holding or vase solutions: Holding or vase solutions are meant to hold flowers continuously, until
the termination of vase life. The level of sucrose in vase solutions is, therefore, also kept very low
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(0.5 to 2 per cent), due to long
durations for which flowers are
kept in the solution. Many
commercial vase preservatives
are also available for use as
holding solutions and are required
to
be
used
as
per
recommendations of the
manufacturer.

Student’s activities/exercises
•
•
•

Cut the spikes of gladiolus at green bud stage (When the basal
floret is yet to show colour).
Put the spikes in water and solution containing sucrose (4%) +
aluminium sulphate (400 ppm) + GA3 (50 ppm).
Compare the treated spikes with control (water).

Student should perform the following activities in the school lab :
z

Harvest the stems of rose at tight bud stage.

z

Put the harvested stems in vase solution containing sucrose (1.5%) + aluminum sulphate
(300 ppm).

z

Campare the treated rose stems with control (water).

Observations to be recorded
Rose
iii) Degree of bud opening: The degree of bud opening at senescence will be
determined on numerical scale (1-4 i.e. 1-up to 25 % opening; 2- >25 to 50%
opening 3->50 to 75% opening; 4->75 to complete opening.
iv)

Vase life: when the petals show wilting or stem shows bent neck.

Gladiolus
iv)

Vase life: From the opening of the basal floret till half of the open florets show wilting.

v)

Percent opening of florets

vi)

Floret size (second floret)

Bunching and packaging of flowers
Flowers are generally made in to bunches of 5, 10, 12 or 20 stems, and loosely tied with rubber
band. Bunches should be carefully put together to prevent any damage to the blooms and leaves and
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secured with the rubber band at the base and close to the bunched head. Flowers such as gerbera,
orchids, anthurium and standard chrysanthemum are packed individually.
The bases of some tropical flowers such as dendrobium and anthurium are kept moist by
putting them in specially designed vials filled with water or in moist wool. Bunches are held in
polyethylene sleeves or buds are wrapped in corrugated paper to protect them from mechanical
damage. Polyethylene sleeves are generally employed for wrapping a wide range of flowers but
such a wrap may tend to retain moisture and encourage fungal attack. Hence, many wholesalers
prefer naked bunches. Hot-needle sleeves allow the bunches to breath and reduce the chance of
fungal attack.
The flowers are generally packed in telescope types boxes made of corrugated fiberboard. The
quality board (usually 4-5 ply boxes) should be strong enough to hold the weight of at least eight such
completely filled boxes) should be used. The dimensions of the packing boxes are worked out keeping
in view the length of the stem, type of the flower to be packed and efficient utilization of the space in
the cargo or in refrigerated trucks.
Gladioli, snapdragon and some other species, which show geotropic bending during transport,
should be transported in vertical hampers. A new packaging system, the 'Procona' system, which uses
plastic container and a cardboard sleeve and allows transport of flowers upright in water is very
useful to keep flowers fresh during transport, especially when they are not transported under proper
temperature conditions.
Students should perform the following activities in the school lab:
z

Harvest the spikes of gladiolus and stems of rose as required for the exercise.

z

Grade the flowers as per length and other quality criteria.

z

Graded flowers be bundled and tied with the help of a rubber band.

z

Bundled flowers be packed in the corrugated boxes and keep them at ambient conditions
for 16, 24, 48 and 72 hours.

Observations to be recorded
Rose
i)

Degree of bud opening: The degree of bud opening at senescence will be
Determined on numerical scale (1-4 i.e. 1-up to 25 % opening; 2- >25 to 50%
opening 3->50 to 75% opening; 4->75 to complete opening.
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ii)

Vase life: when the petals show wilting or stem shows bent neck.

iii) Fresh weight changes: The initial weight of the stems will be taken. Weight of stems
will also be measured daily and correlated with the opening and wilting of flowers.
Gladiolus
i)

Days for the opening of basal floret

ii)

Vase life: From the opening of the basal floret till half of the open florets show
wilting.

iii) Percent opening of florets
iv)

Floret size (second floret)

v)

Fresh weight changes: The initial weight of the spikes will be taken. Weight of spikes will
also be measured daily and correlated with the opening and wilting of florets on the spike.

Methods of storage for flowers
There are three methods like Simple Refrigerated
Storage (which includes both wet and dry storage);
Controlled Atmosphere (CA) Storage; Hypobaric or Low
Pressure Storage (LPS) for the storage of flowers. Here
students will concentrate on simple refrigerated storage
for storing of flowers.
Simple Refrigerated storage is the most widely used
method for storage of cut flowers. It includes two types
of storages viz. wet storage and dry storage.

Wet storage of gladiolus spikes
in cool chamber

In wet storage, the stems are stored with their basal portions dipping in water or preservative solution.
Wet storage is used to hold the flowers for short duration and for their day-to-day handling. The
o

temperature in wet storage is kept at 2-4 C i.e., slightly higher than that in dry storage.
In dry storage, flowers are sealed in plastic bags to prevent the loss of moisture. Dry storage is
also referred to as Modified Atmosphere (MA) storage because sealing of flowers in plastic bags
leads to reduction in O2 and increase in CO2 levels due to respiration of the tissue. Such conditions
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are suitable for storage of flowers. In general, 5-7
% CO2 and 1- 2 % O2 is kept in storage. Build up
of very high levels of CO2 (beyond 4-5 %) or
extremely low levels of O2 (lower than 0.4 %) in
the packages, however, may damage the flowers.
Therefore, it is very important to identify the

Dry storage of gladiolus spikes in
polypropylene sleeves

suitable films for optimum build up of both CO2 and O2 levels inside the packages. Dry storage is
more laborious but can be used to hold the flowers for longer duration. Before dry storage,
flowers should be pre-cooled to remove the field heat. Pulsing of flowers before storage also
o

improves their storage life. Most flowers are prone to freezing injury below -2 C but since free
o

water freezes at 0 C, water droplets condensing on the petals can also cause injury to the tissues.
o

Therefore, the flowers should be stored at 0.5-1 C. The temperature range for tropical flowers
o

like anthurium, cattleya and poinsettia is 10-15 C and for subtropical flowers such as gladiolus,
o

strelitzia and anemone is 2-8 C.
Ideal storage temperature for dry and wet storage of some important flowers
Storage type

Crop

Storage temperature

Dry storage

Carnation

0-1C

Chrysanthemum

1C

o

3 weeks

o

2 weeks

o

2 days

o

2 -3 weeks

o

4C

Wet storage

Gerbera

2C

Gladiolus

4C

Rose

0.5- 2 C

o

o

Maximal storage period
16 - 24 weeks

2 weeks

Anthurium

13 C

Carnation

4C

o

4 weeks

o

2 weeks

2 - 4 weeks

Chrysanthemum

4C

Dendrobium

5-7C

Gerbera

4C

o

o

3 - 4 weeks

o

9-12 days

Gladiolus

4C

Tuberose

7 - 10 C

Rose

10 - 14 weeks

o

o

2-5C

3-5 days
5 days
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Students should perform the following activities/exercises in the school lab :
z

Harvest the spikes of gladiolus and stems of rose as required for the exercise.

z

Grade the flowers as per length and other quality criteria.

z

Graded flowers be bundled and tied with the help of a rubber band

z

Bundled flowers be directly kept in bucket full of water or packed in polythene
sleeves.

z

Now store the flowers at 2-4 C temperature for wet storage and 0.5-1 C temperature for
dry storage.

z

After 3, 5, 7, 10 days of storage, students should record the observations.

o

o

Observations to be recorded
Rose
i)

Degree of bud opening: The degree of bud opening at senescence will be
Determined on numerical scale (1-4 i.e. 1-up to 25 % opening; 2- >25 to 50%
opening 3->50 to 75% opening; 4->75 to complete opening.

ii)

Vase life: when the petals show wilting or stem shows bent neck.

iii) Fresh weight changes: The initial weight of the stems will be taken. Weight of
stems will also be measured daily and correlated with the opening and wilting of
flowers.
Gladiolus
i)

Days for the opening of basal floret.

ii)

Vase life: From the opening of the basal floret till half of the open florets show
wilting.

iii) Percent opening of florets
iv)
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Floret size (second floret)

v)

Fresh weight changes: The initial weight of the spikes will be taken. Weight of spikes
will also be measured daily and correlated with the opening and wilting of florets on the
spike.

RESOURCE MATERIAL
z

Randhawa G. S. Mukhopadhyay, A. (2007). Floriculture in India. Allied publishers Pvt.
Ltd., New Delhi.
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Practical 11

IDENTIFICATION OF FLOWER
ARRANGEMENTS
EXERCISE
11.1 : Learn about flower arrangements such as boquets, rangoli, garland and ikebana

OBJECTIVES
z

To learn about identification of flower arrangements

z

To attempt making of some flower arrangements

Delivery schedule: 03 periods
Student expectations/learning objectives
z

To know different floral arrangements

z

To learn making of rangoli, ikebana or garlands

Pre-learning required: Some basic knowledge about cut flowers, their vase life and importance of
flower arrangments in our daily life
Handouts/material/equipment's & tools required: Paper sheet and pen to note down different
cut flowers and material required for floral arrangements

INTRODUCTION
Flower arrangement is a kind of art. Although, a successful flower arranger is a born artist,
however, one can become reasonably conversant about this art with proper training, a lot of patience
and perseverance. It has different styles and leading artists in the field are likely to prefer one style
or the other. Basically, there are two styles of flower arrangement :
1.
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Western / English Style: These are mass arrangements. They are often elaborate, with
attractive containers. Usually these arrangements have some kind of symmetry.

Western or English style of flower arrangements

2.

Japanese / Ikebana Style: This is a simple, sober arrangement highlighting line, rhythm
and mood. These arrangements frequently have a religious symbolism that dates back to
the origins of this art. There are various types of ikebana such as moribana, nageire,
jiyubana, zeneika, zeneibana and morimono.

Japanese style of flower arrangements

Some other types of flower arrangement
Floral garlands
Floral garland is one of the oldest methods of using flowers for decoration. Sweet scented
flowers are more preferred than others for making garlands. The most popular flowers for garland
making are jasmine and tuberose. Although, other flowers such as marigold, chrysanthemum, and
rose are also used for garland making. Garlands are made up of either only one type of flower or
combination of different flowers. The flowers are held together with the help of cotton, nylon, or a
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silk thread, inserted in it with the help of a needle. For heavy garlands, fine wire strings are used. To
make the garlands more gorgeous, in between the flowers threads of jari are also inserted. Decorative
foliage of some ornamental plants such as ferns is also used in the garland to improve its look.
Garlands often have a pendant or locket, which is also made of flowers such as lotus, roses, etc., and
is generally given a heart shape.
Rangoli
It is the drawing of pattern with the help of dry
colours or a coloured paste on the floor. It is a common
practice especially among the Hindus in India. Rangoli
with flowers is also a common practice in India, especially
in South. Generally, the petals of different flowers are
taken out and are arranged in various patterns. Intact
flowers of small flowered chrysanthemums and other
flowers can also be used for this purpose. Though the
rangoli of flowers may look quite attractive but it is for a
short duration as the flowers or flowering petals are
devoid of any water supply and petals wither in no time.

Floral garlands made from loose flowers

Floral bouquets
It is a usual practice to present a nice floral bouquet
on the occasion of birthdays, marriages or to welcome
important dignitaries. Bouquets may be of many types and
shapes. The usual shapes are the flat and the round types,
but arranging bouquets in decorative baskets is also
considered as of high taste and beauty. The bouquets may
be flat or round shaped.
a. Flat shaped bouquets
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A view of floral rangoli made from different
flowers

z

For making a flat bouquet, a hard poster paper in white or any other pleasing colours
matching with the flowers is used, having the length of 45-75 cm.

z

It is given a conical shape by folding the base or cutting the paper in that shape.

z

Over this poster paper, aluminium foil (white or coloured) may be laid to make the bouquet
colourful.

z

The spikes are laid flat over this paper, with the end having flowers placed on broader end,
and the bare stems converging on the narrower side.

z

The stems may be held in
position with the help of
cellotape stuck in 2-3
places against the paper
backing.

For teachers
• Take the students to a market where you find some arrangements of flowers. Rangoli is seen only in certain occasions but
garland making, flat and round type of bouquets are common in
Indian markets.
• Ask the students to observe, how a flower arranger makes garland or bouquets
• Purchase some basic materials required for making garlands
and bouquets and ask the students to make these in the laboratory.
• Make 4-5 groups of students, and ask them to prepare rangoli
in school premises on some important Indian festival. Arrange it
in a way so that students compete for it.

z

Sometimes, ornamental
foliage such as Thuja and
Polyalthia longifolia are
also spread over the paper
before arranging the
flower stems.

z

Flowers such as gladiolus can be arranged in one plane since the numerous florets can
cover the whole spread of the paper. Flowers such as roses should be arranged in layers on
different planes so that a lot of blank space is not left uncovered. Jari threads can also be
spread over the flowers.

z

Once the flowers are arranged, they are
covered with a cellophane paper, which is
fixed with the backing poster paper at
several places on the top and side with the
help of staples, as this arrangement will
prevent the flowers from withering quickly
as well as enhance the beauty and prevent
damage.

z

The cut end of the flower stems at the
narrow end of the bouquet should
preferably be wrapped with wet moss and
the moss camouflaged with the help of
some aluminium foil, which also prevent
leakage of water.

z

The stems converging at the base of the
bouquet are tied tightly with twine/thread
to prevent displacement. The twine is
covered by wrapping around a nice silken
ribbon, which is patterned into a floral motif.

A flat type bouquet

A round-shaped bouquet
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z

A card may be attached near the ribbon announcing the name of the well-wisher along with
the message of goodwill.

b. Round shaped bouquets
z

In this type of bouquet, the flowers are arranged in whorl, which takes the shape of a cone,
the stem end becoming tapering while the flower end comes in a round whorl.

z

Once the flowers are arranged, on the outer whorl some ornamental foliage is backed up
to make the bouquet firm as well as decorative. The foliage commonly used for this purpose
is fronds of ferns, Thuja, Polyalthia longifolia, Nandina domestica and crotons.

z

The base of the bouquet is tied firmly with gunny twine, which is then camouflaged with a
silk ribbon. The ribbon should be tied artistically.

STUDENT’S ACTIVITIES/EXERCISES
z

Go to market. Identify the type of flower arrangements available in the market. Make a list
of material required for making different flower arrangements.

z

Students should make garlands of different loose flowers at home. Take help of your
parents for better and attractive arrangement. Show to your teacher and teacher should
give grades on the basis of arrangement students have made.

z

Go to a flower market where flower bouquets are sold. Note down the differences between
round type and flat type bouquet. Make both type of bouquets at home and show to your
teachers for grading.

z

Divide amongst yourself in 4-5 groups. Purchase some loose flowers on some important
occasion and make rangoli at entry of the school building. Ask you teacher to rate rangolies
prepared by different groups on the basis of colour and quality.

RESOURCE MATERIAL
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