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3.0 OPPORTUNITIES FOR PES IN KENYA

Payment for Ecosystem Services provides 
enormous potential in conservation of 
environment and providing incentives for those 
taking positive conservation measures. In the 
area of forestry there is opportunity for PES in 
the following:
�‡�����3�D�\�P�H�Q�W���I�R�U���K�\�G�U�R�O�R�J�L�F�D�O���V�H�U�Y�L�F�H�V���V�X�F�K���D�V���� ��
   water for domestic, industrial, irrigation and  
   generation of hydroelectric power. 
�‡�����(�F�R�W�R�X�U�L�V�P���D�Q�G���W�R�X�U�L�V�P�����3�U�R�F�H�H�G�V���I�U�R�P���� ��
   eco-tourism and tourism should also benefit 
   communities that are conserving the   
   ecosystems.
�‡�����&�D�U�E�R�Q���V�H�T�X�H�V�W�U�D�W�L�R�Q���D�Q�G���F�O�L�P�D�W�H���F�K�D�Q�J�H��
�‡�����,�Q�W�H�O�O�H�F�W�X�D�O���S�U�R�S�H�U�W�\���U�L�J�K�W�V��
�‡�����*�H�Q�H�U�D�W�L�R�Q���R�I���S�R�Z�H�U���X�V�L�Q�J���Z�L�Q�G���S�R�Z�H�U��
�‡�����5�H�F�U�H�D�W�L�R�Q���I�D�F�L�O�L�W�L�H�V���V�X�F�K���D�V���Q�D�W�X�U�H���Z�D�O�N�V����������
   and parks
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Lesson learnt

�‡�����3�(�6���V�K�R�X�O�G���E�H���L�Q�W�H�J�U�D�W�H�G���Z�L�W�K���R�W�K�H�U���U�X�U�D�O�������������� ��
   development and conservation initiatives
�‡�����*�R�D�O�V���R�I���H�F�R�Q�R�P�L�F���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G���F�R�Q�V�H�U�Y�D�W�L�R�Q��
    must be linked and that ultimately one depends 
    on the other. 
�‡�����:�L�W�K�R�X�W���D�O�O�H�Y�L�D�W�L�Q�J���S�R�Y�H�U�W�\���D�Q�G���S�U�R�Y�L�G�L�Q�J���D���P�H�D�Q�V��������
   for social and economic development of the         
   communities, the challenge of conservation will be  
   substantially more difficult. 

2.2 Naivasha- WWF (WWF-Kenya) and CARE-Kenya 
PES Project

The objective of the project was to restore the riparian 
vegetation and reduce sedimentation into Lake 
Naivasha. The project area covered Turasha-Kinja and 
Wanjohi rivers. The aim of the pilot project was to have 
a sustainable natural resource management for 

Nappier grass established along the contour to 
control soil erosion and increase fodder base

Tilling land in a way that exposes it to soil erosion 

Ecosystem services (ES) or ecosystem good and 

services are  benefits people get from ecosystems. 

Payments for Ecosystem Services (PES) is the 

practices of offering incentives to communities, 

farmers or landowners in exchange for managing 

their land and resources for providing 

environmental services. The programmes are 

voluntary and mutually beneficial contracts 

between consumers of environmental services and  

suppliers of these services. Payment for Ecosystem 

Services is based on  beneficiary pay principle and 

is most promising in situations where the providers 

of ES are of lower economic means as compared to 

users of the services. Payment for environmental 

service can take the form of local mechanisms 

where the consumers of the service contribute to its 

conservation through user pay principle. Payments 

for Ecosystem Services can also be at the 

regional/international level such as when 

developed countries who are the main producers of 

green gas contribute to conservation in third world 

countries using mechanisms like carbon markets. The 

main challenge to operationalizing PES is lack of 

clear legislation and undervaluation of ecosystem 

resulting to low resource allocation.

Payment for Ecosystem Services in Kenya has been 

piloted around Sasumua Dam in Nyandarua, along 

Malewa River in Naivasha, Kapingazi River in Embu 

and Nyando and Yala river basins. The main 

problem in PES is how to craft an institution 

framework for its efficient operationalization. In the 

area of water, this has been partly addressed by 

improved livelihoods. The mode of operation 
was a Contractual agreements between the 
small-scale farmers of the Upper Turasha-Kinja 
and Wanjohi on one hand and Lake Naivasha 
Water Resource Users Association (LANAWRUA) 
�D�Q�G���/�D�N�H���1�D�L�Y�D�V�K�D���*�U�R�Z�H�U�V���*�U�R�X�S���R�Q���W�K�H���R�W�K�H�U��
hand. 

The agreement was to compensate the farmers 
for conservation efforts along the 2 rivers.  The 
farmers (974 members) received incentive of 
USD 20,000 per year. In addition the farmers 
were provided with technologies and farm 
inputs aimed at increasing their farm 
productivity and livelihoods. The farmers 
adopted best farm management practices that 
lead to reduced soil erosion. In addition the farm 
inputs provided led to increased farm 
production. 

Lessons learnt
 
�‡���,�Q�F�H�Q�W�L�Y�H�V���S�U�R�Y�L�G�H�G���L�Q���N�L�Q�G���R�U���L�Q���F�D�V�K���Z�H�U�H���N�H�\����
  to adoption of conservation technologies.
�‡���6�X�V�W�D�L�Q�D�E�O�H���S�U�R�Y�L�V�L�R�Q���R�I���H�F�R�V�\�V�W�H�P���V�H�U�Y�L�F�H�V����
  can be achieved through changes in land-use  
  practices.
�‡���(�Q�K�D�Q�F�L�Q�J���O�L�Y�H�O�L�K�R�R�G�V���D�Q�G���V�W�U�R�Q�J���V�W�D�N�H�K�R�O�G�H�U����
  partnership leads to more successful 
   implementation of PES initiatives.

Rehabilitation sites in along Kapingazi river 

1.0 INTRODUCTION

various actors through proposed formation of 

water credit scheme and green water credit. 

This brochure reviews status of PES in Kenya 

with a focus on payment for water services and 

lessons learnt.

2.0  CASE STUDIES OF PES INITIATIVES IN 

KENYA

2.1 Kapingazi river

Kapingazi river basin situated in Embu county 

was part of the mount Kenya East pilot project 

(MKEPP) now Upper Tana Natural Resource 

Management Project (UTaNRMP). The project 

aim was to restore Kapingazi river that used to 

supply water to the Embu town before 

degradation. The project started in 2004 with 

funding from IFAD. The project introduced 

planting of trees and grasses so that the 

farmers could reap more from their farms in 

order to alleviate poverty and improve their 

livelihoods. Community Forest Associations were 

formed to spearhead restoration through 

removal of environmental unfriendly tree 

species and replacing them with indigenous 

trees. This was followed by conservation 

activities on farm and along riparian areas. 

Incentives for adoption of conservation 

measures were provided and an elaborate 

monitoring system was put in place. 

BAMBOO PROPAGATION METHODS
Figure 5: Planting hole sizes for seedlings raised from seeds and wildlings, offsets and cuttings

Table 1: advantages and disadvantage of various types of bamboo propagation planting materials

Culm (stem)
Cuttings

�‡�����5�D�S�L�G���P�X�O�W�L�S�O�L�F�D�W�L�R�Q���I�R�U���V�R�P�H���V�S�H�F�L�H�V
�‡�����7�\�S�H���J�X�D�U�D�Q�W�H�H�G
�‡�����)�D�V�W���J�U�R�Z�W�K

�‡�����6�K�R�U�W�H�U���O�L�I�H���F�\�F�O�H���W�K�D�Q���V�H�H�G���S�U�R�G�X�F�H�G���S�O�D�Q�W�V
�‡�����/�R�Q�J���W�L�P�H���Q�H�H�G�H�G���W�R���S�U�R�S�D�J�D�W�H���O�D�U�J�H��
�������T�X�D�Q�W�L�W�L�H�V���R�I���S�O�D�Q�W�L�Q�J���P�D�W�H�U�L�D�O
�‡�����%�X�O�N�\���S�O�D�Q�W�V���K�H�Q�F�H���K�L�J�K���O�R�J�L�V�W�L�F�D�O���F�R�V�W�V
�‡�����/�D�U�J�H���S�U�R�S�D�J�D�W�L�R�Q���D�U�H�D���Q�H�H�G�H�G
�‡�����6�R�P�H���V�S�H�F�L�H�V���D�U�H���G�L�I�I�L�F�X�O�W���W�R���S�U�R�S�D�J�D�W�H���H���J����
   Yushania alpina 

Offsets �‡�����4�X�D�O�L�W�\���J�X�D�U�D�Q�W�H�H�G
�‡�����7�\�S�H���J�X�D�U�D�Q�W�H�H�G
�‡�����6�X�F�F�H�V�V���U�D�W�H���K�L�J�K���Z�L�W�K���P�R�V�W���V�S�H�F�L�H�V
�‡�����2�S�S�R�U�W�X�Q�L�W�\���I�R�U���V�H�O�H�F�W�L�R�Q���D�Q�G��
   macro proliferation

�‡�����%�X�O�N�\���V�H�H�G�O�L�Q�J�V
�‡�����/�D�E�R�U���L�Q�W�H�Q�V�L�Y�H��
�‡�����/�R�Q�J���W�L�P�H���Q�H�H�G�H�G���W�R���S�U�R�S�D�J�D�W�H���O�D�U�J�H��
���������T�X�D�Q�W�L�W�L�H�V���R�I���S�O�D�Q�W�L�Q�J���P�D�W�H�U�L�D�O
�‡�����+�L�J�K���O�R�J�L�V�W�L�F�D�O���F�R�V�W�V
�‡�����/�D�U�J�H���S�U�R�S�D�J�D�W�L�R�Q���D�U�H�D���Q�H�H�G�H�G
�‡�����6�K�R�U�W�H�U���O�L�I�H���F�\�F�O�H���W�K�D�Q���V�H�H�G���S�U�R�G�X�F�H�G���S�O�D�Q�W�V
�‡�����/�L�P�L�W�H�G���F�O�R�Q�D�O���G�L�Y�H�U�V�L�W�\

Tissue culture �‡���0�D�V�V���S�U�R�G�X�F�W�L�R�Q��
�‡���7�U�X�H���W�R���W�\�S�H���S�O�D�Q�W�V
�‡���9�L�J�R�U�R�X�V���S�O�D�Q�W�V���Z�L�W�K���P�X�O�W�L�S�O�H���Q�H�Z���V�K�R�R�W�V��
�‡���9�H�U�\���I�D�V�W���J�U�R�Z�W�K���D�Q�G���K�L�J�K���E�L�R�P�D�V�V���S�U�R�G�X�F�W�L�R�Q
�‡���6�P�D�O�O���D�Q�G�����Y�L�J�R�U�R�X�V���S�O�D�Q�W�L�Q�J���P�D�W�H�U�L�D�O�V
�‡���/�R�J�L�V�W�L�F�D�O���D�G�Y�D�Q�W�D�J�H�V

�‡�����/�L�P�L�W�H�G���F�O�R�Q�D�O���G�L�Y�H�U�V�L�W�\
�‡�����6�K�R�U�W�H�U���O�L�I�H���F�\�F�O�H���W�K�D�Q���V�H�H�G���S�U�R�G�X�F�H�G���S�O�D�Q�W�V
�‡�����+�L�J�K���L�Q�Y�H�V�W�P�H�Q�W���Q�H�H�G�H�G���I�R�U���S�U�R�S�D�J�D�W�L�R�Q
�‡�����5�H�T�X�L�U�H���O�D�U�J�H���R�U�G�H�U�V���W�R���M�X�V�W�L�I�\���L�Q�Y�H�V�W�P�H�Q�W

Type    Advantages    Disadvantages

Seeds
�‡�����1�H�Z���J�H�Q�H�U�D�W�L�R�Q�����O�R�Q�J���O�L�I�H��
�‡�����'�L�Y�H�U�V�L�W�\���R�I���J�H�Q�R�W�\�S�H�V
�‡�����/�R�Z���F�R�V�W
�‡�����6�P�D�O�O���S�O�D�Q�W�V���H�D�V�\���W�R���W�U�D�Q�V�S�R�U�W���W�R���W�K�H���I�L�H�O�G
�‡�����2�S�S�R�U�W�X�Q�L�W�\���I�R�U���V�H�O�H�F�W�L�R�Q���D�Q�G���P�D�F�U�R��
    proliferation 

�‡���/�L�P�L�W�H�G���D�Y�D�L�O�D�E�L�O�L�W�\
�‡���/�L�P�L�W�H�G���Y�L�D�E�L�O�L�W�\��
�‡�����/�R�Q�J���W�L�P�H���Q�H�H�G�H�G���E�H�I�R�U�H���S�O�D�Q�W�V���D�U�H���U�H�D�G�\
   for planting 

�%�\���*�R�U�G�R�Q���6�L�J�X�����%�H�U�Q�D�U�G���.�D�P�R�Q�G�R����
Paul Tuwei, Dorothy Ochieng and 
Josphine Wanjiku
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2.5 Propagation through Tissue Culture
Tissue culture can be used in advanced laboratory for rapid multiplication. The initial attempts that have been 
undertaken in our laboratories are promising and working jointly with our partners some positive outcomes will 
be realised.

3.0 Field Planting

�‡�����3�O�D�Q�W�L�Q�J���R�I���F�R�Q�W�D�L�Q�H�U���R�U���S�R�W�W�H�G���V�H�H�G�O�L�Q�J�V���V�K�R�X�O�G���E�H���G�R�Q�H���L�P�P�H�G�L�D�W�H�O�\���D�W���W�K�H���V�W�D�U�W���R�I���W�K�H���U�D�L�Q�\���V�H�D�V�R�Q��
�‡�����)�R�U���R�I�I�V�H�W�V���U�H�P�R�Y�H�G���I�U�R�P���W�K�H���I�R�U�H�V�W�����S�O�D�Q�W�L�Q�J���P�X�V�W���E�H���G�R�Q�H���W�K�H���V�D�P�H���G�D�\���Z�L�W�K���D���P�D�[�L�P�X�P���G�H�O�D�\���R�I��
    one night.
�‡�����7�K�H���V�L�]�H���R�I���S�O�D�Q�W�L�Q�J���K�R�O�H�V���I�R�U���V�H�H�G�O�L�Q�J�V���U�D�L�V�H�G���I�U�R�P���V�H�H�G�V���D�Q�G���Z�L�O�G�O�L�Q�J�V���V�K�R�X�O�G���E�H���������F�P���[���������F�P���Z�K�L�O�H���W�K�H����
   holes for those from offsets and cuttings should be 60 cm x 60 cm (Figure 5).
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Bamboo plays a vital role in protection of soil and 
water resources in forested catchment areas. In recent 
times, bamboo is increasingly becoming important as a 
source of materials for construction, cottage industry 
and biomass energy. Increased demand for bamboo 
resources cannot be met by bamboo from its natural 
populations. One of the options for increasing bamboo 
resource in Kenya is through domestication and 
introduction of the species on farms. Currently, the 
central highlands eco-region is facing a shortage of 
bamboo seedlings. This leaflet therefore aims to 
provide simple instructions on how to raise bamboo 
seedlings through different methods. Procedures of 
bamboo planting in the field are also highlighted. 

2.0 Propagation of Bamboo Seedlings

Bamboo seedlings can be raised from; culm (stem) 
cuttings, seeds, wildlings, offsets and through tissue 
culture.  

2.1 Propagation from Culm (stem) Cuttings

�‡�������������\�H�D�U�V���R�O�G���F�X�O�P�V���V�K�R�X�O�G���E�H���V�H�O�H�F�W�H�G���E�D�V�H�G���R�Q���� ��
   the colour of the stem. Young culms for most 
   bamboos have a distinctive sheen (shine), which   
   fades as they age.
�‡�����&�X�O�P�V���V�K�R�X�O�G���E�H���F�X�W���X�V�L�Q�J���D���V�K�D�U�S���S�D�Q�J�D���M�X�V�W���� ��
   above the last node at the base approximately 
   30 cm from the ground.
�‡�������3�U�H�S�D�U�H���V�L�Q�J�O�H�����G�R�X�E�O�H���R�U���W�U�L�S�O�H���Q�R�G�H���F�X�W�W�L�Q�J�V����
    A whole culm can also be used as a cutting.
�‡�������+�R�O�H�V���V�K�R�X�O�G���E�H���G�U�L�O�O�H�G���D�W���W�K�H���L�Q�W�H�U�Q�R�G�H���D�V���V�K�R�Z�Q������
    in Figure 1 using a sharp panga or hack saw.
�‡�������7�K�H���S�D�U�W���R�I���W�K�H���F�X�O�P���X�V�H�G���V�K�R�X�O�G���K�D�Y�H���O�L�Y�H���E�X�G�V���� ��
   (eyes).
�‡�������8�V�H���V�D�Q�G���P�L�[�H�G���Z�L�W�K���V�X�E�V�R�L�O���D�W���D���U�D�W�L�R���R�I��
   1:1 without manure/humus as a rooting media.
�‡�������/�D�\���W�K�H���F�X�W�W�L�Q�J�V���L�Q���D���J�H�U�P�L�Q�D�W�L�R�Q���E�H�G�������1�R�W�H���������� ��
    Cuttings should be planted the same day they 
     are harvested.
�‡�������8�V�H���$�Q�D�W�R�Q�H���K�R�U�P�R�Q�H���W�R���V�W�L�P�X�O�D�W�H���U�R�R�W�L�Q�J����
    Prepare the hormone by mixing 3 grams of 
    Anatone with 50 litres of water. 
�‡�������3�R�X�U���W�K�H���K�R�U�P�R�Q�H���P�L�[�W�X�U�H���L�Q���W�K�H���G�U�L�O�O�H�G���K�R�O�H�V��
�‡�������&�R�Y�H�U���W�K�H���F�X�O�P�V���Z�L�W�K���W�K�H���U�R�R�W�L�Q�J���P�H�G�L�D����

Figure 1: Layering culm cuttings

Figure 2: Multiplying bamboo planting materials from 
rooted cutting through splitting

2.2 Propagation by Seed
�‡�����)�O�R�Z�H�U�L�Q�J���L�V���U�D�U�H���L�Q���E�D�P�E�R�R�����E�X�W���Z�K�H�Q���L�W���R�F�F�X�U�V�����V�H�H�G�V��������
   produced can be carefully harvested, collected 
   and processed for raising seedlings.
�‡�����'�X�H���W�R���S�R�R�U���Y�L�D�E�L�O�L�W�\���R�I���E�D�P�E�R�R���V�H�H�G�����L�W���L�V���P�R�U�H���W�R��������
    sow the seed immediately after collection.
�‡�����6�R�Z���V�H�H�G�V���L�Q���W�K�H���Q�X�U�V�H�U�\���E�H�G���R�U���L�Q���S�R�O�\�H�W�K�\�O�H�Q�H��
   containers filled with a mixture of subsoil and sand in a    
ratio of 1:1. 
�‡�����3�U�H�Y�H�Q�W���G�L�U�H�F�W���V�X�Q�O�L�J�K�W���E�\���S�U�R�Y�L�G�L�Q�J���S�D�U�W�L�D�O���V�K�D�G�L�Q�J��
�‡�����:�D�W�H�U���W�K�H���V�H�H�G�V���W�Z�L�F�H���D���G�D�\��
�‡�����7�K�H���V�H�H�G�V���W�D�N�H���D�E�R�X�W���W�K�U�H�H���Z�H�H�N�V���W�R���J�H�U�P�L�Q�D�W�H��
�‡�����7�U�D�Q�V�S�O�D�Q�W�L�Q�J���V�K�R�X�O�G���E�H���G�R�Q�H���R�Q�F�H���W�K�H���J�H�U�P�L�Q�D�Q�W�V���D�W�W�D�L�Q��������������������
   a height of 3 cm into small or medium size polyethylene      
   tubes.
�‡�����7�H�Q�G���W�K�H���V�H�H�G�O�L�Q�J�V���I�R�U�������������P�R�Q�W�K�V���L�Q���W�K�H���Q�X�U�V�H�U�\���W�R��
    reach good-field planting size.
�‡�����6�H�H�G�O�L�Q�J�V���U�D�L�V�H�G���I�U�R�P���V�H�H�G�V���U�H�D�G�\���I�R�U���I�L�H�O�G���S�O�D�Q�W�L�Q�J���F�D�Q����������
    be multiplied through splitting after every three weeks 
    to raise enough seedlings for field planting (Figure 3).

Figure 3: Multiplying nursery materials from seedlings

2.3 Propagation by Wildlings
Wildlings are seedlings germinated in the wild 
from seeds.
�‡�����8�S�U�R�R�W���W�K�H���Z�L�O�G�O�L�Q�J�V���F�D�U�H�I�X�O�O�\���W�R���D�Y�R�L�G�������� ��
   damaging the roots.
�‡�����2�Q�F�H���F�R�O�O�H�F�W�H�G�����W�K�H���Z�L�G�O�L�Q�J�V���V�K�R�X�O�G���E�H���N�H�S�W����
    in moist containers in the field and 
   transferred to nursery. 
�‡�����3�R�W���W�K�H���Z�L�O�G�O�L�Q�J�V���L�Q�W�R���V�P�D�O�O���R�U���P�H�G�L�X�P���V�L�]�H������
   polyethylene tubes.
�‡�����7�H�Q�G���W�K�H���Z�L�O�G�O�L�Q�J�V���I�R�U�������P�R�Q�W�K�V���L�Q���W�K�H���Q�X�U�V�H�U�\����
   to reach good-field planting size.
�‡�����6�H�H�G�O�L�Q�J�V���U�D�L�V�H�G���I�U�R�P���Z�L�O�G�O�L�Q�J�V���U�H�D�G�\���I�R�U���� ��
   field planting can be multiplied through   
   splitting after every three weeks to raise     
    enough seedlings for field planting 
   (Figure 3).

�‡�������:�D�W�H�U�L�Q�J���R�I���W�K�H���F�X�W�W�L�Q�J�V���V�K�R�X�O�G���E�H���G�R�Q�H���L�Q���W�K�H��������������
    morning and evening.
�‡�������$�I�W�H�U���D���S�H�U�L�R�G���R�I�������P�R�Q�W�K�V�����W�K�H���F�X�W�W�L�Q�J�V���V�K�R�X�O�G���� ��
    have developed roots and shoots.
�‡�������7�K�H���F�X�W�W�L�Q�J�V���V�K�R�X�O�G���E�H���F�D�U�H�I�X�O�O�\���U�H�P�R�Y�H�G���D�Q�G���� ��
    transferred into the large size potting tubes 
    (Plate 1).
�‡�������,�Q���W�R�W�D�O���L�W���W�D�N�H�V���D�E�R�X�W���V�L�[���P�R�Q�W�K�V���I�R�U���W�K�H���V�H�H�G�O�L�Q�J���W�R����
    be ready for field planting (Plate 2). 
�‡�������0�X�O�W�L�S�O�\�L�Q�J���S�O�D�Q�W�L�Q�J���P�D�W�H�U�L�D�O�V���I�U�R�P���U�R�R�W�H�G���F�X�W�W�L�Q�J����
    through splitting to build planting stock in the 
    nursery can be undertaken every three weeks    
    (Figure 2).

2.4 Propagation using Offsets
�$���E�D�P�E�R�R���F�X�O�P���Z�L�W�K���U�K�L�]�R�P�H���D�W�W�D�F�K�H�G���L�V���F�D�O�O�H�G���D�Q���R�I�I�V�H�W�����)�L�J�X�U�H�����������*�H�Q�H�U�D�O�O�\���R�I�I�V�H�W�V���D�U�H��
bulky and therefore expensive in terms of labour and transport (Table 1). Using offsets, a 
�E�D�P�E�R�R���S�O�D�Q�W���F�D�Q���E�H���H�V�W�D�E�O�L�V�K�H�G���P�X�F�K���T�X�L�F�N�H�U���D�Q�G���L�Q���W�Z�R���\�H�D�U�V���D�I�W�H�U���S�O�D�Q�W�L�Q�J�����P�D�W�X�U�H��
culms can be harvested from the new clump.
�‡�����*�H�W���R�I�I�V�H�W�V���D�W���W�K�H���R�Q�V�H�W���R�I���U�D�L�Q�V���D�Q�G���M�X�V�W���E�H�I�R�U�H���W�K�H���H�P�H�U�J�H�Q�F�H���R�I���Q�H�Z���V�K�R�R�W�V����
�‡�����'�L�J���R�X�W�����������\�H�D�U�V���R�O�G���R�I�I�V�H�W�V���Z�L�W�K�R�X�W���L�Q�M�X�U�L�Q�J���W�K�H���E�X�G�V����
�‡�����7�U�D�Q�V�S�R�U�W���W�K�H���R�I�I�V�H�W�V���W�R���W�K�H���S�O�D�Q�W�L�Q�J���V�L�W�H���Z�L�W�K�R�X�W���D�Q�\���G�H�O�D�\�����S�U�H�I�H�U�D�E�O�\���W�K�H���V�D�P�H��
   day or the next day) and plant immediately.
�‡�����7�K�H���S�O�D�Q�W�L�Q�J���K�R�O�H�V���I�R�U���W�K�H���R�I�I�V�H�W�V���V�K�R�X�O�G���E�H���������F�P���[���������F�P���D�Q�G���D�W���D���V�S�D�F�L�Q�J���R�I��
   5 m x 5 m for medium sized species and 7 m x 7 m for large sized bamboo 
   species (Figure 5).
�‡���7�K�H���R�I�I�V�H�W�V���V�K�R�X�O�G���E�H���S�U�R�W�H�F�W�H�G���I�U�R�P���O�L�Y�H�V�W�R�F�N���D�Q�G���V�S�R�W���Z�H�H�G�H�G��

Important Precautions!
�‡�����2�I�I�V�H�W�V���W�D�N�H�Q���O�D�W�H���L�Q���W�K�H���U�D�L�Q�\���V�H�D�V�R�Q���D�I�W�H�U���W�K�H���Q�H�Z���J�U�R�Z�W�K���K�D�V���V�W�D�U�W�H�G���W�H�Q�G���W�R���I�D�L�O���R�Q�F�H����
   planted out. Collect offsets as early as possible.
�‡�����7�K�H���\�R�X�Q�J�H�U���W�K�H���U�K�L�]�R�P�H�����W�K�H���P�R�U�H���W�K�H���J�U�R�Z�W�K���Y�L�J�R�X�U���L�Q���W�K�H���E�X�G�V��
�‡�����/�D�U�J�H�U���G�L�D�P�H�W�H�U���P�D�W�H�U�L�D�O�V���D�U�H���E�H�W�W�H�U���L�Q���H�V�W�D�E�O�L�V�K�P�H�Q�W���D�Q�G���V�X�U�Y�L�Y�D�O����
�‡�����7�K�H���O�D�U�J�H�U���W�K�H���D�H�U�L�D�O���F�X�O�P�����W�K�H���E�H�W�W�H�U���W�K�H���F�K�D�Q�F�H�V���R�I���V�X�U�Y�L�Y�D�O��
�‡�����$�Y�R�L�G���G�D�P�D�J�L�Q�J���W�K�H���M�X�Q�F�W�L�R�Q���R�I���W�K�H���F�X�O�P���D�Q�G���U�K�L�]�R�P�H���D�Q�G���W�K�H���G�R�U�P�D�Q�W���E�X�G�V��
�‡�����'�R���Q�R�W���G�H�O�D�\���S�O�D�Q�W�L�Q�J���R�I�I�V�H�W�V���D�I�W�H�U���G�L�J�J�L�Q�J���W�K�H�P���R�X�W�����(�D�U�O�\���S�O�D�Q�W�H�G���R�I�I�V�H�W�V���U�R�R�W���H�D�V�L�O�\��

Figure 4: Offsets with     
   aerial culms

Plate 1: Rooted culm cuttings in polythene tubes

Plate 2: Bamboo seedlings ready for field planting

1.0 INTRODUCTION 


