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Introduction to the Module
Ethiopia is endowed with diverse climatic and edaphic conditions favorable for the pro-
duction of quality horticultural produces. Fruit Production is an important part of hor-
ticulture that plays a pivotal role in the livelihoods and food and nutritional security of 
the community in the country. Due to the existence of large agro-climatic diversity, 
�I�D�Y�R�U�D�E�O�H���V�R�L�O���F�R�Q�G�L�W�L�R�Q�V���D�Q�G���D�P�S�O�H���Z�D�W�H�U���U�H�V�R�X�U�F�H�V�����G�L�Ñ�H�U�H�Q�W���W�U�R�S�L�F�D�O�����V�X�E�W�U�R�S�L�F�D�O���D�Q�G��
�W�H�P�S�H�U�D�W�H�� �I�U�X�L�W�� �F�U�R�S�V�� �D�U�H�� �J�U�R�Z�Q�� �L�Q�� �G�L�Ñ�H�U�H�Q�W�� �S�D�U�W�V�� �R�I�� �W�K�H�� �F�R�X�Q�W�U�\���� �+�H�Q�F�H���� �D�� �Y�D�U�L�H�W�\�� �R�I��
fruits can be produced in the country making fresh-produce available year-round. Ethi-
opia has also a comparative advantage for successful production of various fruit crops 
due to its proximity to major markets (Europe and Middle East) and availability of young 
and easily trainable work force. 

�)�U�X�L�W���F�U�R�S�V���D�O�O�R�Z���H�Ò�F�L�H�Q�W���X�W�L�O�L�]�D�W�L�R�Q���R�I���U�H�V�R�X�U�F�H�V���O�L�N�H���O�D�Q�G�����Z�D�W�H�U�����O�D�E�R�U���D�Q�G���D�J�U�L�F�X�O�W�X�U�D�O��
inputs, resulting in higher income per unit of available resource while maintaining and 
�G�H�Y�H�O�R�S�L�Q�J���W�K�H���Q�D�W�X�U�D�O���U�H�V�R�X�U�F�H���E�D�V�H�����7�K�H���F�R�Q�W�U�L�E�X�W�L�R�Q���R�I���I�U�X�L�W�V���W�R�Z�D�U�G�V���G�L�Y�H�U�V�L�¿�F�D�W�L�R�Q��
of the economy of the country is also enormous. The development of fruit crops could 
provide the basis for the establishment of agro-industries, contributing for the transfor-
mation of the Ethiopian agriculture. 

�,�Q�� �U�H�F�H�Q�W�� �\�H�D�U�V���� �W�K�H�� �G�H�P�D�Q�G�� �I�R�U�� �I�U�X�L�W�� �F�R�Q�V�X�P�S�W�L�R�Q�� �L�V�� �L�Q�F�U�H�D�V�L�Q�J���� �7�K�H�� �W�U�H�Q�G�� �Z�L�O�O�� �G�H�¿-
nitely continue to grow as the awareness and purchasing power of the population is 
increasing. However, to meet the increasing consumer demand for fresh produce, the 
production and productivity of fruit crops produced in various parts of Ethiopia need to 
be improved. Modern fruit production is critically dependent on knowledge. It needs 
technically-competent, skilled people in all parts of the industry who can respond quick-
ly to market opportunities and production demands. Hence, to achieve successful and 
sustained production of good quality fruits, application of appropriate knowledge and 
management practices are imperative. In connection with this, the higher learning insti-
tutions that are involved in training agricultural professionals in various disciplines are 
expected to produce competent graduates to satisfy trained human resource needs of 
the agriculture sector in general and horticulture subsector in particular of the country.
Shortage of appropriate Practical Guidebooks, relevant to the local conditions is one of 
the major problems of the Ethiopian tertiary level agricultural education institutions. 
This Student’s Practical Guidebook, focusing on “Fruit Crops Production and Manage-
ment”, is prepared with a prime aim of providing relevant procedures so the students 
can properly conduct the respective practical sessions indicated in the Tropical, and 
Subtropical and Temperate  Fruit Crops Production and Management courses.

�7�K�L�V���6�W�X�G�H�Q�W�¶�V���S�U�D�F�W�L�F�D�O���J�X�L�G�H�E�R�R�N���F�R�P�S�U�L�V�H�V���W�Z�R���S�D�U�W�V�����7�K�H���¿�U�V�W���S�D�U�W���G�H�D�O�V���Z�L�W�K���S�U�D�F�W�L-
cal sessions broadly addressing Tropical Fruit Crops Production and Management; while 
the second part addresses practical sessions on Sub-tropical and Temperate Fruit Crops 
Production and Management.  The Student’s Practical Guidebook has been developed 
within the framework of nationally harmonized curriculum for horticulture Bachelor of 
Science (B.Sc.) degree students.
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COURSE INTRODUCTION 

Tropical fruit crops are those which do not withstand freezing temperatures, and many 
do not grow well if temperatures drop below 10°C. Many scholars indicated that tropical 
fruits are not only sensitive to temperatures below 20°C but indeed require a climate 
with average mean temperatures higher than 10°C for the coldest month.  Based on 
their life span, tropical fruit crops can be categorized as long term perennials (e.g. 
mango, guava, date palm) and short-term perennials (e.g., papaya, banana, pineap -
ple), while based on their plant nature, they are categorized as woody/tree fruits (e.g. 
mango, guava), and non-woody fruits (e.g., papaya, banana, pineapple).

Ethiopia endowed with diverse agro-ecologies and soil types has favorable environment 
(especially low and mid-altitude areas) for successful production of various tropical 
fruits. Banana, mango, papaya, guava and pineapple are the major tropical fruit crops 
widely grown in the country. According to CSA (2017/18), the area coverage and % 
distribution (from the total fruit production in Ethiopia) of these tropical fruit crops for 
private small-farmer holdings for Meher Season 2017/18 (2010 E.C) were 59,298.19ha 
(56.79%), 15,373.04ha (14.72), 3,484.46ha (3.34%), 2,469.91ha (2.37%) and 
609.80ha (0.58%), respectively. These data indicate that tropical fruits such as banana 
and mango have a lion share in the fruit production subsector of the country. 

Modern fruit production is critically dependent on knowledge. It needs technically-com -
petent, skilled people in all parts of the industry who can respond quickly to market 
opportunities and production demands. Hence, to achieve successful and sustained pro-
duction of good quality fruits, application of appropriate knowledge and management 
practices are imperative. In connection with this, the higher learning institutions that 
are involved in training agricultural professionals in various disciplines are expected to 
produce competent graduates to satisfy trained human resource needs of the agricul -
ture sector in general and horticulture subsector in particular of the country.

This Student’s Practical Guidebook is prepared with a prime aim of providing relevant 
procedures for the students so they can easily understand the procedures and accord -
ingly conduct the respective practical sessions indicated in the Tropical Fruit Crops Pro -
�G�X�F�W�L�R�Q���D�Q�G���0�D�Q�D�J�H�P�H�Q�W���F�R�X�U�V�H�����,�W���F�R�P�S�U�L�V�H�V���V�L�[���V�H�V�V�L�R�Q�V�������������,�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���7�U�R�S�L�F�D�O��
Fruit Crops, (2) Demonstration of tropical fruit crops propagation, (3) Tropical fruits 
nursery establishment and management, (4) Orchard establishment and management, 
(5) Maturity determination and harvesting, and (6) Field visit to nearby fruit farm, ag -
ricultural research center and/or agro-industry. The Student’s Practical Guidebook has 
been developed within the framework of nationally harmonized curriculum for horticul-
ture Bachelor of Science (B.Sc.) degree students.
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PRACTICAL SESSIONS 1

Practical Session 1: Identification of Horticultural Tools, Equipments and Tropical Fruit  Crops

Activity 1.1: Identification of Horticultural Tools and Equipments

Theory
�0�D�M�R�U���¿�H�O�G���R�S�H�U�D�W�L�R�Q�V���I�R�U���I�U�X�L�W���F�U�R�S�V���L�Q�F�O�X�G�H���Q�X�U�V�H�U�\���V�L�W�H���S�U�H�S�D�U�D�W�L�R�Q�����S�U�R�S�D�J�D�W�L�R�Q�����E�\��
seed and vegetative means), pit digging for planting, intra-and inter-row cultivation, 
fertilizer application, irrigation, tree canopy management, plant protection, harvesting, 
handling, packaging and transport. Since commercial fruit cultivation in Ethiopia is only 
on a limited scale, the horticultural practices, followed in nurseries and orchards of dif -
ferent fruit crops, are predominantly dependent upon human labor. 

Having the right tools, knowing how to use them and management decisions relating to 
the selection of horticultural tools and equipment, choice of practice, market availability, 
�D�Q�G���D�Y�D�L�O�D�E�L�O�L�W�\���R�I���V�W�R�U�D�J�H���I�D�F�L�O�L�W�L�H�V���D�P�R�Q�J���R�W�K�H�U�V���D�U�H���H�V�V�H�Q�W�L�D�O���I�D�F�W�R�U�V���Z�K�L�F�K���F�D�Q���D�Ñ�H�F�W��
�K�R�U�W�L�F�X�O�W�X�U�D�O���R�S�H�U�D�W�L�R�Q�V���D�Q�G���S�U�R�G�X�F�W�L�R�Q���S�U�R�¿�W�V���L�Q���V�H�Y�H�U�D�O���Z�D�\�V��[1] .  To improve productiv -
�L�W�\���D�Q�G���H�Ò�F�L�H�Q�F�\�����L�W���L�V���Q�H�F�H�V�V�D�U�\���W�R���K�D�Y�H���F�R�P�S�U�H�K�H�Q�V�L�Y�H���N�Q�R�Z�O�H�G�J�H���R�I���K�R�U�W�L�F�X�O�W�X�U�D�O���W�R�R�O�V��
�D�Q�G���L�P�S�O�H�P�H�Q�W���S�H�U�I�R�U�P�D�Q�F�H�����+�R�U�W�L�F�X�O�W�X�U�D�O���W�R�R�O�V���F�D�Q���E�H���F�O�D�V�V�L�¿�H�G���L�Q�W�R���W�Z�R���F�D�W�H�J�R�U�L�H�V���D�V��
either handheld tools or power driven tools.

The main aim of introducing the various horticultural tools and equipment is to enable 
�W�K�H���V�W�X�G�H�Q�W�V���K�D�Y�H���G�H�H�S���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�Q���G�L�Ñ�H�U�H�Q�W���W�\�S�H�V���R�I���W�R�R�O�V���D�Q�G���H�T�X�L�S�P�H�Q�W���X�V�H�G��
for a variety of horticultural practices, including nursery establishment and manage -
ment, grafting/budding, pit digging and planting, inter-tillage and weed management, 
training and pruning, fertilizer and irrigation water application, plant protection, har -
vesting and handling of fruits.

Objectives

�‡ To acquaint the students with common horticultural tools and equipment used
for fruit production (at nursery as well as farm levels) and their function/uses.

�‡ To help enable the students to develop the knowledge and skills necessary to
use a range of horticultural tools and equipment correctly, being capable of
identifying possible hazards and safety precautions required.

Materials

           Equipment 	 Consumables

        -  Flip chart (color print pictorial display of tools - Water
           and equipment), various tools and equipment 	

Procedure

�‡ Carefully follow the instruction given by your instructor.
�‡ �2�E�V�H�U�Y�H���W�K�H���G�L�Ñ�H�U�H�Q�W���K�R�U�W�L�F�X�O�W�X�U�D�O���W�R�R�O�V���D�Q�G���H�T�X�L�S�P�H�Q�W���S�U�H�V�H�Q�W�H�G���S�L�F�W�R�U�L�D�O�O�\���R�Q���D���À�L�S

chart (or displayed tools available in your area).
�‡ Record your observations (based on the checklist).
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Flip Chart 1-1 Horticultural tools and equipment and their use

              Horticultural tools Description and their use

�‡ �/�R�Q�J�� �K�D�Q�G�O�H�G�� �Z�L�W�K�� �À�D�W�� �D�Q�G�� �S�H�U�S�H�Q�G�L�F�X�O�D�U
blade at the end.

�‡ Used to remove weeds by agitating and
grooming the soil surface,

�‡ Used to dig, move and hill soil during prepa -
ration for planting

�‡ For digging hard soils

�‡ Axe is multipurpose cutting tool used
for felling and delimbing of trees, split -
�W�L�Q�J�� �R�I�� �O�R�J�V�� �I�R�U�� �¿�U�H�Z�R�R�G�� �D�Q�G�� �G�U�H�V�V�L�Q�J
of logs for timber conversion.

�‡ A long handled tool traditionally used
for

�‡ Digging, shoveling soil and compost,
�‡ Moving shrubs of plants

Hoe

1

2

3

4

No.

Mattock 

Axe

Spade 
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�‡	 All-purpose shovel, rounded, sharp point 
widely used garden tool.

�‡	 Used to dig large holes and transport heavi-
er materials such as wet soil and rocks

�‡	 Its sharp edges can cut the roots and sods 
as well as break up compacted soil. 

�‡	 Good for scooping and transferring heavy 
materials (soil, rock, cement, etc.)

�‡	 Used to break up compacted soil, spread 
fertilizers and compost, remove shallow 
rooted weeds without disturbing the roots 
of surrounding plants

�‡	 Used for digging of soils in situations where 
�W�K�H���X�V�H���R�I���V�S�D�G�H���P�D�\���E�H���G�L�Ò�F�X�O�W���I�R�U���W�X�U�Q-
ing of soils,

�‡	 Used to till large areas of soil and break up 
compacted clods,

�‡	 To rake out weeds and stones 

�‡	 A small hand held tool used to dig small 
hole (for planting & transplanting small 
plants/saplings),

�‡	 �$���O�R�Q�J���K�D�Q�G�O�H�G���W�R�R�O���X�V�H�G���W�R���F�U�H�D�W�H���D���¿�Q�H���W�L�O�W��
and level the seedbeds (Short steel tines 
ideal for raking soil or moving heavy ma -
terial),

�‡	 Collect plant debris and stones from the 
seedbed surface, 

�‡	 Break soil clumps and spread fertilizers or 
compost

5

6

7

8

9

10

Round Point Shovel

Square Point Shovel

Cultivators 

Forks

Trowels (planting/digging)

Garden Rake (or “soil rake”)
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�‡	 �/�R�Q�J�����À�H�[�L�E�O�H���V�W�H�H�O���W�L�Q�H�V���I�R�U���U�D�N�L�Q�J��
leaves

�‡	 A portable water container used for 
watering smaller areas and containers

�‡	 �8�V�H�G���I�R�U���V�H�F�X�U�L�Q�J���Q�H�W�����O�L�Q�H���R�U���À�H�H�F�H���W�R��
the ground

�‡	 Used for lay outing activities and tying 
plants to stakes

�‡	 Available in natural jute and coated

�‡	 It is carrier, usually having only one 
wheel, a tray bolted to two handles 
and legs

�‡	 Used to transport seedlings soil, com-
post as well as small loads

�‡	 �2�Q�H���E�O�D�G�H���	���R�Q�H���À�D�W���V�X�U�I�D�F�H�����E�H�V�W���I�R�U��
extremely hard wood

11

12

13

14

15

16

Leaf Rake

Watering can

Pegs 

String (Garden Twine)

Wheelbarrow

Anvil Clippers

 
Nylon string
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�‡	 �6�K�H�D�U�V���I�R�U���G�L�Ñ�H�U�H�Q�W���S�X�U�S�R�V�H�V�����3�U�X�Q�L�Q�J����
Harvesting)

�‡	 A small knife designed for delicate bud-
ding - grafting with a single eye or bud.

�‡	 Used for wrapping graft-union point 
while grafting and/ or budding fruit 
species.

�‡	 Long handles provide extra leverage 
for pruning thick branches

17

18

19

20

Shears

Budding Knife

Budding/grafting tape

Lopping Shear 
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�‡	 �8�V�H�G���W�R���S�U�R�W�H�F�W���K�D�Q�G�V���D�Q�G���¿�Q�J�H�U�V���I�U�R�P��
cuts, blisters, calluses, sun damages, 
abrasions and dirt.

�‡	 Hedge shears are gardening tool used 
for trimming (cutting, pruning) hedges 
or solitary shrubs (bushes).

�‡	 A large, strong blade usually around 
half a meter long. 

�‡	 �(�Ñ�H�F�W�L�Y�H���L�Q���F�X�W�W�L�Q�J���V�P�D�O�O���E�U�D�Q�F�K�H�V���D�Q�G��
heavy underbrush.

�‡	 Made from steel or wooden and used 
for layout of seedbed, plots and plant 
spacing 

21

22

23

24

25

�‡	 Short, sharp saw for cutting limbs too 
thick for hand or lopping shears

Pruning Saw 

Hedge shears

Machete

Measuring tape

Gloves
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�‡	 Used to protect feet from stones, fall-
ing items or tools.

�‡	 Clip and pick fruit picker

�‡	 Fruit Tree Picking Pole with Basket

Footwear

Fruit Harvester

26

27
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28

29

Ladders

Crates

�‡	 Crates (plastic, wooden) used for col -
lecting harvested fruits

�‡	 �'�L�Ñ�H�U�H�Q�W�� �W�\�S�H�V�� �O�D�G�G�H�U�V�� ���W�K�D�W�� �I�R�O�G�� �R�X�W��
into an A-shape) commonly used in 
fruit orchards (tree pruning, harvest -
ing etc.)

�‡	 There are also ladders that sit straight 
against a stabilizing object (used for 
pruning and harvesting tree fruits).

�‡	 Hydraulic platform (fruit picking lift) 
for harvesting, pruning and spraying 
operations in orchards
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Observation and Expression of Results

�‡	 �'�L�V�F�X�V�V�� �\�R�X�U�� �R�E�V�H�U�Y�D�W�L�R�Q�V�� ���E�D�V�H�G�� �R�Q�� �S�L�F�W�R�U�L�D�O�� �G�L�V�S�O�D�\���À�L�S�� �F�K�D�U�W���� �D�Q�G���R�U�� �Z�K�D�W�� �\�R�X��
would observe from available tools and equipments at your area).

�‡	 Write a complete session report (individually or in group) and submit to your in -
structor.

�7�D�E�O�H�����������)�L�O�O���W�K�H���7�D�E�O�H���E�\���R�E�V�H�U�Y�L�Q�J���W�K�H���À�L�S���F�K�D�U�W�����D�Q�G���W�R�R�O�V���D�Q�G���H�T�X�L�S�P�H�Q�W�V���L�Q���\�R�X�U���D�U�H�D����

Discussions  

�‡	 �*�X�L�G�H���W�K�H���V�W�X�G�H�Q�W�V���G�L�V�F�X�V�V���W�K�H�L�U���R�E�V�H�U�Y�D�W�L�R�Q�V�����E�D�V�H�G���R�Q���S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\���À�L�S��
         chart, and/or what they would observe from available tools and equipments at    
         your area).

____________________________________________________________________

____________________________________________________________________

__________________________________

Conclusion 

�‡	      Write what you conclude based on your observations.

Recommendations

�‡	 �&�D�U�H�I�X�O�O�\���I�R�O�O�R�Z���L�Q�V�W�U�X�F�W�L�R�Q�V���J�L�Y�H�Q���E�\���\�R�X�U���L�Q�V�W�U�X�F�W�R�U���I�R�U���V�D�I�H���D�Q�G�����D�S�S�U�R�S�U�L�D�W�H����
         use of horticultural tools

Tools/equipments Functions/uses No.

1

2

3
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Self-assessment 

1. 	 Do I distinguish among the various horticultural tools and equipment based 
�R�Q���W�K�H���R�E�V�H�U�Y�D�W�L�R�Q�V�����S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\���À�L�S���F�K�D�U�W�����D�Q�G���O�R�F�D�O�O�\���D�Y�D�L�O�D�E�O�H���W�R�R�O�V���D�Q�G��
equipment)?

2. 	 Do I clearly and concisely explain the functions of the observed horticultural 
tools and equipment to peer group and instructor?

����	 �' �R���,���X�Q�G�H�U�V�W�D�Q�G���V�D�I�H�W�\���P�H�D�V�X�U�H�V���Z�K�L�O�H���X�V�L�Q�J���G�L�Ñ�H�U�H�Q�W���K�R�U�W�L�F�X�O�W�X�U�D�O���W�R�R�O�V���D�Q�G��
equipment?

References
Bello R. S. 2012. Horticultural Machinery Operations & Safety.
https://www.researchgate.net/publication/275642333_Horticultural_Machinery_Equip -
ment_and_safety/download
https://www.easyelimu.com/high-school-notes/agriculture/form-1/item/469-farm-tools-
and-equipment-garden-tools-and-equipment

    Activity 1.2: Identification of Tropical Fruit Crops

Theory

The tropical zone lays 0-20º north and south from the equator. Tropical fruits do not 
withstand freezing temperatures, and many do not grow well if temperatures drop be-
low 10°C [1]. These plants do not require cold temperature exposure for either veg-
�H�W�D�W�L�Y�H���J�U�R�Z�W�K���R�U���À�R�Z�H�U���L�Q�L�W�L�D�W�L�R�Q�����Z�L�W�K���V�R�P�H���H�[�F�H�S�W�L�R�Q�V���D�F�F�R�U�G�L�Q�J���W�R���V�S�H�F�L�H�V���D�Q�G���L�Q-
dividual age). Tropical fruit species are not only sensitive to temperatures below 20°C 
but indeed require a climate with average mean temperatures higher than 10°C for the 
coldest month. The main feature associated with the tropics is not so much that of heat 
but rather steady warm temperatures throughout the year [2]. 

Tropical regions, especially those within 10° north or south of the equator, experience 
�V�P�D�O�O���À�X�F�W�X�D�W�L�R�Q�V�� �L�Q�� �G�D�\�� �O�H�Q�J�W�K���D�W���D�O�O���H�O�H�Y�D�W�L�R�Q�V�� �D�Q�G���G�L�X�U�Q�D�O���W�H�P�S�H�U�D�W�X�U�H�V���L�Q�� �O�R�Z�� �D�Q�G��
mid elevations [2]. Local climatic conditions vary considerably within the tropical re -
�J�L�R�Q�V���E�D�V�H�G���R�Q���H�O�H�Y�D�W�L�R�Q���R�U���S�U�R�[�L�P�L�W�\���W�R���Z�D�W�H�U���R�U���P�R�X�Q�W�D�L�Q���U�D�Q�J�H�V���Z�K�L�F�K���D�Ñ�H�F�W���Z�L�Q�G��
patterns and rainfall. Therefore, tropical regions may be further subdivided into low -
land, midland or highland tropics and into wet (humid) or dry (arid or semiarid) regions 
[3]. Banana, pineapple, papaya, mango and guava are the major tropical fruit crops 
widely grown in Ethiopia.

Objective 

�‡	 To acquaint students on how to distinguish tropical fruits based on their nature 
(trees, shrubs, vines or herbs), life span, fruit bearing habit, fruit type etc. 
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Materials

            Equipment 	                                     Consumables

-  Sharp knife,                                   
-  Flip chart (color print pictorial 
   display of tropical fruits) 
	

Procedure

�‡	 Carefully follow the instruction given by your instructor.

�‡	 �2�E�V�H�U�Y�H���W�K�H���G�L�Ñ�H�U�H�Q�W���W�U�R�S�L�F�D�O���I�U�X�L�W�V���E�D�V�H�G���R�Q���D���S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\���R�Q���D���À�L�S���F�K�D�U�W�����R�U���O�L�Y�H��

fruit plants available in the area). 

�‡	 Record your observations (based on the checklist) and distinguish among the vari-

ous tropical fruits (the plant as well as the edible fruit).

Flip Chart 1. Pictorial description of major tropical fruits

-   Fruits (and seeds) of selected tropical 
     fruit crops, 
-   Saplings of selected tropical fruits (if 
    available),
-   Check list

  Major Fruits     Plant Appearance        Flower 	                    F ruit 	         Seed/Propagule     

Banana 

(Musa spp.)

Mango 
(Mangifera 

indica)

Papaya 
(Carica 

papaya L.)
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Pineapple 
(Ananas 

comosus)

Guava
(Psidium

guajava L.)

Jackfruit
(Artocarpus 

heterophyllus)

Bullock’s 
heart 

(Annona 
reticulata)

Date palm 
(Phoenix 

dactylifera)

Pomegran -
ate (Punica 
granatum)

Casimiroa/ 
White 
sapote 

(Casimiroa 
edulis)

Olive
(Olea 

europaea L.)
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Observation and Expression of Results

�‡	 Observe and record the distinguishing characteristics of the selected tropical fruits 

���W�K�H���S�O�D�Q�W���D�V���Z�H�O�O���D�V���W�K�H���H�G�L�E�O�H���I�U�X�L�W�������E�D�V�H�G���R�Q���W�K�H���S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\�����R�Q���D���À�L�S���F�K�D�U�W����

and/or the live fruit plants  available in your area,

�‡	 Present your observation result to your peer-group and your instructor,

�‡	 Write a complete session report (individually or in group) and submit to your instruc -

tor. 

�7�D�E�O�H�����������)�L�O�O���W�K�H���7�D�E�O�H�����F�K�H�F�N�O�L�V�W�����E�\���R�E�V�H�U�Y�L�Q�J���W�K�H���À�L�S���F�K�D�U�W���D�Q�G���O�L�Y�H���I�U�X�L�W�V�����¿�H�O�G���Y�L�V�L�W����

 No 	 Common Name 	                  Botanical Name 	              Brief description* 

 1 			 

 2 			 

 3 			 

Brief description* = This includes nature (growth habit, life span, bearing habit, fruit 
type etc.) of the selected tropical fruits. 

Discussion  
�‡	 �'�L�V�F�X�V�V���\�R�X�U���R�E�V�H�U�Y�D�W�L�R�Q�V�����E�D�V�H�G���R�Q���S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\���À�L�S���F�K�D�U�W�����D�Q�G���R�U���Z�K�D�W���W�K�H�\��
would observe from fruit farm available in vicinity).
____________________________________________________________________
____________________________________________________________________

Conclusion
Write what you conclude based on your observations or visit

Recommendations
Self-assessment 

1. 	 Do I distinguish among the various tropical fruits based on the observations 
���S�L�F�W�R�U�L�D�O���G�L�V�S�O�D�\���À�L�S���F�K�D�U�W���D�Q�G���O�L�Y�H���I�U�X�L�W���S�O�D�Q�W�V���"

����	 �' �R�� �,�� �N�Q�R�Z�� �W�K�H�� �G�L�Ñ�H�U�H�Q�F�H�V�� �E�H�W�Z�H�H�Q�� �F�O�L�P�D�F�W�H�U�L�F�� �D�Q�G�� �Q�R�Q���F�O�L�P�D�F�W�H�U�L�F�� �I�U�X�L�W�V�"��
Give an example of each.

3. 	 Do I clearly and concisely explain the observed results to peer group and my 
instructor?

4. 	 Have I acquired report writing skill based on the observations I made? 

References
1.    Watson, B. J., and M. Moncur. 1985. Criteria for Determining Survival: Commercial and 

Best Minimum July Temperatures for Various Tropical Fruits in Australia (S. Hemisphere). 

Queensland, Australia: Wet Tropical Regional Publication. 

2.      Nakasone, Henry Y., and Robert E. Paull. Tropical Fruits. New York: Cab International, 1998.

3.     Samson, J.A.1990.Tropical Fruits Longman group Ltd. London. 3. 
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Practical session 2: Demonstration of Tropical Fruit Crops Propagation 

Theory 

Fruit plants may be propagated directly from seeds or by vegetative means. Although 
seed propagation of fruit plants is the easiest, generally it is not the best, because it 
scarcely allows for maintenance of the characters of the original plant. In addition, 
plants grown directly from seeds are slow to come into production. Seedlings are nor -
mally grown as a rootstock onto which desired fruit cultivars are budded or grafted.

A vegetative reproduction is the process of multiplication in which a portion of fragment 
of the plant body functions as propagules and develops into a new individual plant which 
involves the production of new plants without the act of fertilization or sexual union. It 
is accomplished entirely by mitosis, the cell division process by which the plant grows. 
Each daughter cell is an exact replica of its mother cell [1] .

Several vegetative propagation methods are used to multiply tropical fruit crops. Some 
of these include grafting, budding, cutting, layering, micro propagation or tissue culture.
Proper polarity is essential if the graft union is to be permanently successful. In all 
commercial grafting operations correct polarity is strictly observed. In top grafting, the 
proximal end of the scion is attached to the distal end of the stock [2, 3].  In root grafting, 
however, the proximal end of the scion is joined to the proximal end of the stock 
(Fig. 2.1).

 
         Figure 2.1 Polarity in grafting

          Source: Hartmann and Kester (1983)

 
In contrast to grafting, in which the scion consists of a short detached piece of stem 
tissue with several buds, budding utilizes only one bud and a small section of bark, with 
or without wood. Budding makes more economical use of propagating wood than graft -
ing, each bud potentially being capable of producing a new plant. The common budding 
techniques used to propagate tropical fruits include T-Budding, Inverted T-Budding, 
Patch Budding, I-budding and Chip budding.

Practical session 2
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In propagating by cuttings, a portion of a stem, root, or leaf is cut from the parent plant, 
after which this plant part is placed under certain favorable environmental conditions 
and induced to form roots and shoots, thus producing a new independent plant which, 
�L�Q���P�R�V�W���F�D�V�H�V�����L�V���L�G�H�Q�W�L�F�D�O���W�R���W�K�H���S�D�U�H�Q�W���S�O�D�Q�W�����&�X�W�W�L�Q�J�V���F�D�Q���E�H���F�O�D�V�V�L�¿�H�G���D�F�F�R�U�G�L�Q�J���W�R���W�K�H��
parent of the plant from which they are obtained: Stem cuttings, leaf cuttings, leaf-bud 
cuttings, and root cuttings. Stem cuttings.

The stem cutting, which is one of the most important types in fruit propagation, can be 
divided into three groups, according to the nature of the wood used: hardwood, semi -
hardwood, and softwood cuttings.

Layering is a propagation method in which a portion of plant is forced to produce adven -
titious roots while it is still attached to the parent plant  [2, 4].  It is often used in species 
�W�K�D�W���D�U�H���S�D�U�W�L�F�X�O�D�U�O�\���G�L�Ò�F�X�O�W���W�R���U�R�R�W�����D�V���W�K�H���L�Q�W�D�F�W���V�W�H�P�V���D�O�O�R�Z���D���F�R�Q�W�L�Q�X�R�X�V���V�X�S�S�O�\���R�I��
water, nutrients and plant hormones to the place of root development. The rooted, or 
layered, stem is detached to become a new plant growing on its own roots. Layering is 
similar to propagation by cuttings except that, instead of severing the part to be root -
ed from the mother plant, it is left attached and receives water and nutrients from the 
mother plant. Layering methods commonly used in tropical fruits include: Simple layer -
ing, Mound layering, and Air layering.

2.1 Procedure for propagation of selected tropical fruits by seed

    2.1.1 Procedure for seed extraction of selected tropical fruits  

Objectives 

To acquaint the students with procedures of seed extraction of selected tropical 
fruit crops,
-To enable the students understand causes and treatments to overcome seed dor -
mancy of selected tropical fruits.

Materials  

    Equipment                        	                Consumables
- 	Sharp knife, 
- 	Sma ll wooden box/tin can, 
- 	Plastic pot, 
- 	One to two liter jug, 
��	�������� �P�O���F�R�Q�L�F�D�O���À�D�V�N����
- 	Juicer, 
- 	Sieve,
- 	Fine plastic strainer. 	

     2.1.2  Procedure for raising seedlings for rootstocks of selected tropical fruits 

Seedlings can be raised in the nursery beds or in polythene bags, however raising root -
stocks in polyethylene bags is recommended due to better establishment of plants in 
�W�K�H���¿�H�O�G���R�Q���D�F�F�R�X�Q�W���R�I���X�Q�G�L�V�W�X�U�E�H�G���W�D�S���U�R�R�W���V�\�V�W�H�P����

- 	Matu re & well ripe healthy fruits
- 	Glove
- 	Water 
- 	Charcoal 
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�0�R�U�H�R�Y�H�U���� �U�R�R�W�V�W�R�F�N�� �U�D�L�V�L�Q�J�� �L�Q�� �S�R�O�\�H�W�K�\�O�H�Q�H�� �E�D�J�V�� �L�V�� �F�R�V�W�� �H�Ñ�H�F�W�L�Y�H�� �D�V�� �L�W�� �V�D�Y�H�V�� �O�D�E�R�U�� �L�Q��
weeding, watering, shifting and lifting of plants.

A. Procedure for propagation of mango by seed

Most mango plants are grafted on to polyembryonic rootstocks in order to obtain plants 
that have a uniform root system, since they come from an asexual process and so are 
clones.

1.   Collect mature mango fruits from healthy polyembrionic selected trees, and 
seeds must be free of pest and disease. Polyembryonic mango cultivars are 
theoretically recommended to be propagated by seeds in order to establish 
uniform mango rootstock, 

2.   Fruits and seeds should as much be larger as possible according with the se -
lected cultivar since germination and vigor are positively related both to seed 
weight and to the size of the cotyledons, 

3.   Wash the pulp, adhering on endocarp of the seeds, immediately after the ex -
traction and then dry in the shade under good aeration environment for 1-2 
days, 

4.    Remove the endocarp after drying by use of a pruning scissor or a sharpened 
knife avoiding injury or wound the cotyledons. The removal of the endocarp 
promotes a quick seed germination and also favors the emergence of a larger 
number of right (erect) seedlings which improves the graft quality. 

5.   Execute sowing immediately after pulling out the cotyledons from the endocarp 
(i.e., because viability of mango seeds is short which decreases rapidly after 
15 days of the fruit harvest), 

6.   Mango cotyledons are kidney-shaped and during sowing, the concave part of 
the seed should face down and be buried about 4–5 cm into sand or a sandy 
mix.

7.   The seeds germinate within 20 days after sowing (Fig.-2.2a, Fig.-2.2b). The 
germinated seedlings are separated and transplanted singly into polyethylene 
bags (18 cm (w) × 13 cm (d) × 30 cm (h)), and bags up to 45 cm in height 
help to avoid early root deformation. 

8.   When the color of seedling leaves changes from coppery red (Fig.-2.2c) to 
green (Fig.-2.2d), the seedlings are shifted to permanent nursery beds.

9.   The seedlings are grown under ~30% shade. 

Note: The seeds of polyembryonic cultivars produce several seedlings, some of 
which become twisted together and have curved stems and roots, and should be 
discarded and not transplanted into nursery bags.
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Figure 2.2 Mango seed germination and seedling growth (The seeds commonly germinate within 20 days  

            after sowing (Fig.2.2a, Fig.2.2b). When the color of seedling leaves changes from coppery red  

           (Fig.2.2c) to green (Fig.2.2d), the seedlings are shifted to permanent nursery beds).       

                                                                   

Source:http://www.ijpab.com/form/2018%20Volume%206,%20issue%203/IJPAB-2018-6-3-575-586.pdf

B. Procedure for propagation of guava by seed

1. 	 Harv est ripe fruits from selected plants,

2. 	 Remove seeds from ripe fruits, 

3. 	 Considering the hard coat of the seeds, it is necessary to pour boiling wa -

ter on the seeds and allowing them to soak in water for a few days prior to 

�V�R�Z�L�Q�J���R�U���W�U�H�D�W�L�Q�J���W�K�H�P���Z�L�W�K���V�W�U�R�Q�J���V�X�O�S�K�X�U�L�F���D�F�L�G���I�R�U���¿�Y�H���P�L�Q�X�W�H�V���I�D�F�L�O�L�W�D�W�H�V��

their germination, 

4. 	 Wash the treated seeds in running water and dry in the shade for 10 days. 

Spread the seeds thinly and evenly on a mat, canvas sheet, light-colored 

plastic sheet.  Stir and turn the seeds 4–5 times a day for uniform drying. 

Protect the seeds from rodents and birds during drying.

5. 	 Sow the seeds in nurseries or directly on plastic bags, containing substrate 

with good drainage. Germination usually occurs between 15 to 20 days. For 

propagation by grafting, seedlings need to have 12-20 mm of diameter to 20 

cm.
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