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MESSAGE FROM THE SECRETARY OF EDUCATION 

Cocoa growing i'3 a ma1or r...a-;h U')P f0r P,w Ja ' ,ey.n G'J' fle'3 (PNG). It is a ~rap that 

earns a lot of foreign cum~ncy ror th"'! u:p;r•r1 P. :; a , ._;-;•a..- ab•~ a r d renewable ,ndust,:y, 

it offers great potential for school lea t":!n ".1 '-".!"'"! ,_..e, '"f ./.rJa ' a-n-" rg as an entrepreneunal 

activity and ltve a sustain lrfe ,n the r,Grrrr r- "'!'1 -,..~ ~ - i::: sere 0• the reasons the 

Education Department is pleased tri par'rrer ,,...,,, a -a,cr :.r,r- ,.,.,oe,..~ crop sub-sector 

such as the cocoa industry to de ,eJop r c:;1q-,1a r' a"rf a::;,;.,r-:;-::,.- a'"e ... ...t.- 0 ... ~ m to impact our 

school leavers in the rural r,orrimunrtiss 0f 'h-:: ,..,,_,., ,.. •- , - ,,"! ~ d ... t:.atcn Department 

belie fs in integral human development a nd stro/"T ~~----1 ' -"'! ...-ya :J.t'.)p _ a :.-on therefore 

such a relevant curriculum and partnership arrar-1~1::___.. ,,...-... a ~ B 'Y :.1J_,....,-rccfrty crop is 

encouraged and promoted 

Cocoa is a rural and community based cash crop ar~ '-<::: r-----:_ ,ro/'-t;'= :v .s 3~d attrt'Jde 

of cocoa production. processing and mar',,;etrn9 ~r 1" 3 ·:;-~ ,,.-=r, - ::.•::.,-,-o':mg and 

enhancing community hving. This ,s why cor-..oa u- ".s afl:! a:;.,771~ ':;r ....3e ·:q ~eachers 

and schools to teach such subJect matter at UPoe'" r;;rrrar-1 ~,es - · - e ~~-i school. 

These cocoa units will be taught as unrts of Ma k .r.g 3 ~ ~r-:; l / _;. _ -:... - o.. ,._ - a - d t 1s 

highly recommended to teachers and schools 

The MAL curriculum for upper primary classes N3S ~esgr ec •r, ·33r,..- ,;:--...c~- ~ ~ .. 'i :he 

process skills of identifying communrty based leam~.r,g ? :;-i::;.c;r ~~-:es '--:ir 5,C..-co ea✓ers 

linking the community. Therefore the cocoa un·ts ·o oe ~ .... -- ~ -:f v;..._ a--e to 

promote community based teaching and leam rng 

Through the cocoa units of MAL. the students wn 1ea~ 3-=x:x.;. ·-a :!'.......,. c ,-cs -::;: :ocoa 

and its importance to the community and the cou-~J t h - ·:!3C"' ·-e- 3..'JOL: ::ie 

cultural, social and the econom ic importance of the croo - - e -a~~ _- _-e ~ 

and generation of income will support life 1n tre corr_ ---:.es O-e -:) ·-e -?-• ~ - :s of 

cocoa in MAL introduces students of the importance o' :.- e c..--c-n a~ ~- zs _ - · :5 - ~ ,..aed. 

to ~r~ate the motivation needed amongst student i:::i :ake ~o ::occa as :! - ~--:::r:-ia.;--aJ 

actrvrty to sustain their livelihood in the comrrunrty 

It is my honor and privilege to commend and apprnve ~'"l.lS Coc:oa - - -- - - ,..,.. \ \Al 

to be taught in the Upper Primary Schools rn the lowia"'lds re<_;"O--.s 
0
--; :::~G= - ...::, ,._; ~ 

............... ..... .... . " .... .... . 
DR. MICHAEL TAPO (EdO) 

Secretary for Education 
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CHIEF EXECUTIVE OFFICER, CCI PNG L TO 

ssAGE FROM THE 
ME h fundamental knowledge, skills and attitude of coc 

A curriculum provides \ ~pper primary level of education In the country. It h~a 

n,is coco r11des 6-8 classes a nut Institute (CCI) of Papua New Guinea (PNG) Is 

f11rrning ~~ ;ped by the C?coa g~c~rtment of Education. With o~r major partner, th n 

been 1\ on with the Nat,onaltl p we have development this curriculum for the benen~ 

co~
1
~~:i Department of E:c:i ~~· early age of th~ir education. We certainly hope that 

Na h future cocoa farrne essing and market111g knowledge, skills and attitude WIii 

of t ~ g cocoa production. procfarming as an entrepreneurial activity when they leav 

learn n to take up cocoa 
e 

ble them 
en:ool as school leavers. 

sc d is central to the economic, social, cultural and political 

cocoa is major lowla~i~~~n~t~es in Papua New Guinea. It Is through cash income that 

fabric of the lowland coa that contributes to the wealth ~nd status. of farmers and 

,s derived from co a as a means of earning cash income. It 1s for this reason 

communities t~at gro; cocieen developed so that youth with to gain maximum benefit 

the cocoa cumculum as 

rrom growing cocoa. 

d'ty rops that a dependent on the international demand and supply 

Like many ~omm
1
o h,I -~pact cocoa price and the resultant cash the farmer receives 

situation which ~ g .Y a' very challenging enterprise. These coca production challenges' 

cocoa farming ,s · · f t t I bl 

from 'ffi 11 terrain in which rural farmers live, m ras rue ura pro ems prevent 

· elude· the d, ,cu · t· rt ·1· · 

in . · rk r farmer attitude for growing cocoa, compe mg oppo uni ,es 1n other 

efficient ~~- e 't;dk cocoa farming has been badly impacted in recent times by the 

crops an f 'cvescoa Pod Borer. This has significantly reduced cocoa production in some 

incursion ° O , I'd t t h d 

.1. 11 is therefore the CCI s duty to conso I a e curren researc an extension 

commum ,es. . . t . d t· 

while engaging new and rnnovatrve ways o increase pro uc 10n. One such 

progrartmns,·ty to increase and maintain high production is to skills our youth to take cocoa 

oppo u I d t .. 

production seriously through formal educat on an rammg programs. 

An estimated so, 000 students that leave school each year to go to the communities. It is 

important to appropriately skills them so that they can have cocoa farming as a better 

alternative than to engage in anti-social and criminal activities. For these reasons the 

CCIPNG is keen to assist the school better prepare the youth for life in the villages. 1 feel 

strongly that the cocoa curriculum offers great potential to youth to be enterprising and 

productive members of the community. Therefore with the Education Department's 

approval. I have much pleasure in recommending cocoa entrepreneurship learning 

oppo~unity In schools. ~s a viable alternative to encouraging the students to take up 

cash income opportunities as the school leavers enter the communities, while in turn 

helping to our economy grow. 

······························· 
DR. EREMAS TADE, (PHO) 

Acting Chief Executive Officer 
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INTRODUCTION 

The cocoa curriculum Is a collaborative and partner1hip effort oot 11~~ ri thP. CtY-..1.¼3 
Coconut Institute (CCI) and the National Department of Eduv31Jm ttrD0EJ Th~ 
NODE is responsible for the curriculum ,n schools a-nd the CCI 1-; r9Sy0,..~t,'C? 

1

or 
cocoa development so the partnership brings together both th~ E.d4;03"..o' 
Department and the Cocoa industry to promote skills de11el0pment ,m"e: or~pa.,ng 

the youth for life in the communities after they leave sr,hool 

The cocoa curriculum is developed following the recent sulf.-essful ce-1~/oom~-- ,f 
the coffee curriculum. This first edition is a trial edition The cocoa rurrloJft;n "Ia 

edition will be trialled in five schools in the ENBP at all levels of schooL-~ ­
Adjustments will be made to the content and the educational cornpon..~-rl.5 a'°..e' :rs 
field test of the curriculum. A second edition wtth the field expenenCP,S 1ndJced ., :.-~ 

context will be prepared and published in 2014. 

The package (the teacher's resource book) is developed and packaged 'or grades 5-
8 classes in the cocoa growing regions of the country. The package is des-gred ~v ' 
grades 6-8 classes as units of the Making a Living Curriculum (MAL). The soeifc 
components of MAL to be used to teach the cocoa curriculum are Manag.ng 
Resources and Community Development. It is envisioned that the teach,rg of r-cr11 ~ 
manage resources entrepreneurially and for IMng in the communrty will fos~r 3M 
promote purposeful and meaningful lives in the communities. 

The cocoa units for MAL will offer the foundational knowledge and sklils of gro-"'-.:r.g 
cocoa as an entrepreneurial crop in the communities. Students WIii learn abotr. the 
cocoa tree, its origin, the parts and functions and the basic managenal knoW"edge 
and skills. Using these knowledge and skills, the student will proceed to leammg 
about the more advanced topics in graders 9-12 classes and beyond. 

Cocoa is grown in about 14 Province in PNG. There are some new growth areas n 
some minor crop growing Provinces such as Gumine in the Simbu Province, pars oi 
Gulf, the Jlmi area of Jiwaka, parts of Enga that are close to the East Sep1k Prov,rce 
and Maiyer River areas of the Western Highlands. These new growth areas are 
being investigated by the CCI and the Cocoa Board of PNG. If growing cocoa 1n 
these regions is viable cocoa will become an alternative cash crop ,n these areas 

T~e cocoa curricul~m should see, over a period of time. the introduction of qua ,zy 
~kills-based edu~at1on for the students while helping to increase the yield and 
improve the quality of cocoa exported from PNG. It is for these reasons the 
partnership endeavour is conceived. Such collaborative public and private 
partnership should be beneficial to the organisations and the country. 
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TEACHING AND LEARNING 

How the students learn 

What I hear I forget . 
What I hear. see I remember a llttl~ 
Whal I hear, see and discuss I begin to ~nderstand 
Whal I hear, see discuss a~d do, I acquire knowledge and . 

(Active Learning Credo Statement by Silbe Skills 
rrnan, 1996 

In support of these are the findings that we remember• ) 
• 20% of what we hear · 
• 40% of what we see 
• 90% of what we see, hear say and do so or 

discover for ourselves What We 

A student-centred approach to learning 

Different student learn in different ways. Some students learn be t 
others by talking and discussing, others by reading and others b: I' by Writing 
Most students learn. ~Y using a combination of t~ese. All learn skm~

st
ening. ' 

practicing and repet1t1on. You need to use a variety of teaching str th~ough 
cater for the different ways your students learn. ategies to 

Teaching and Leaming Strategies 

To assist and encourage students to learn, you perform certain t 
are referred to as teaching strategies. You need to engage stud asks. _These 
learning but there are times when you to take charge of the leare~ts ~irectly in 
class and teach particular concepts ort ideas. These teaching st~mtg 1~ the 
include: a eg1es 

• Group work 
• Role Play/Drama 
• Skills practice 
• Direct assignment, research/inquiry 
• Class discussion/debate 
• Problem solving activities 
• Teacher-talk- Instructions, explanations lectu . 

aloud ' res or reading 

• Direct question and answer sessions 
• Audio Visual presentations 
• Textbooks or worksheets 
• Demonstrations and modelling 
• Guest speakers/Resources persons 
• Field trip 
• Classroom displays 

2 



Using groups as a teaching and learnlng strategy 

I 
,:, Y1~r ., ~ ,- ,.,._,,... 

Using groups is an important strategy 1n agrfr)J ri;re -31 ; , -" ~• - , ... _ ''> 

each other, not Just from the teacher Groups worlt enr,.rJi1ra~ .., ~ .., 

participate in achieving a shared goal and col~oor~,!:! ~rr r1 , 1q:,rf .-q 

whether to use group or not, you need to consider 

• Your intended outcomes 

• The extent to whrch the outcomes can bA; av ~,:;;; o I 7 ~ 

group 
• The lesson content 

• The time allocated for the comp•etJon of ta#s 

• The classroom setting 

• The materials and resources ava11ab1~ 

• The structure of the groups based on ger.d~t av ':'f 

cultural background and student prefere-r.ces 

Groups work well when: 

• The groups decides upon therr goals . ume -ne a,..o tas,<:s 

• Students realise that success depends on the 

achievement of the whole group and not J'JSt snc r /lC.;a.s 

• The task is broken into subtask whrch must be f:n sned ::, 

successfully complete the overall task 

• The whole class is involved in the actMty 

• Everyone has a role to play. e.g. field tnps 

• Membership of small groups is changed regutary :o 

provide a variety of learning experiences for a1 s~ e-:s 

Strategies for organising and managing groups: 

• Mixed-ability groups - the more able leaners 11'1 me ~--01-0 

can help the others to master the work so that you reed 

not teach some parts 

• Sarne ability groups - the teacher can leave the grot.os o; 

faster learners to get on with the work on their own You 

can give extra help to individual leaners ,n a slower gro1..o 

of learners. 

• Using group leaders/monitors - you appotnt faster. r ore 

able learners as group leaders or monitors who can ~e 0 

slower learners. 

3 
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DEVELOPING SKILLS 

Principles and procedures 

Students need to develop skills to help them learner. Skills 

development should happen as a part of a student's experie 

and the learning and practising of skills needs to occur in thence 

context of units being taught. 
Skills learning tend to be most effective when: 

• Students go from the known to the unknown 

• Students understand why it Is necessary to gain 

mastery of specific skills 

• Skills are developed sequentially at Increasing 

levels of difficulty 

• Students identify the components of the skill 

• The whole skill and the components of the skills 

are demonstrated 

• There are frequent opportunities for practice and 

immediate feedback 

• Students are encouraged to record and diagnose 

their performance 

• The skill is used in a range of contexts 

To teach skills effectively you need to include learning activities 

that span the range from teacher-centred learning to using 

different groups of different sizes ranging from th e whole class 

to small groups and use a range of teaching strategies which 

use higher order skills as your students progress. 

Blooms taxonomy (hierarchy) of theory skills 

Blooms taxonomy is a way to classify skills, activities, or questions (or 

objectives/outcomes) as they progress in difficulty. The lower level 

questions require less in the way of thinking skills. As you move up the 

hierarchy, the skills or activities require higher level thinking. 

4 
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-
COGNITIVE DOMAIN ---------

• EV/\LU/\TION (d ec:is6on ~ ~­
r.rtlonale, criter'- ~ J 

r 
• S YNTf"I BIS fc:.orn~ totTMA<e ,_..,,,, 

~tlty from or'ipnal one) 

I
. • A N ALYS IS [s,e-per~who'eln pert,s;unt.11 

relatk>ns •monc them in dear) 

r
- J 

• APPLICATION (use information in 
arfferent k>c;artion or cont.ext] 

_J • COMPREHEN SION (pa-raphrr-..e,tr•nda-te,iorrterprd, 
summarise) 

• KNOWLEDGE [reca■ of facts, ,s;pecif"~ recoe,'llitfon of~ 

Recommended levels of learning 

For students in grades 6-8, teachers are recommended to use tead'1ing skills 

at the low and middle levels skills and activities. Teachers should teach 

student to learn at knowledge, comprehension and application levels crf 
learning. (see Blooms cognitive domain levels of questioning acove). 

Examples of cognitive level of learning key words 

The foflowing is a furtller subdivision of Blooms :axcnon y of Q...~crs 
into lower, middle and higt,er order questions to assist :sad"er3 r 
preparing and to teach the cognitive domain e:,7ecriveiy. 

Blooms Taxonomy of 

Ob· ectives Question in 

2 . IVfl ddle Order C ( ., ._,.p,-, h ,, .., 

\N\.>rd ._ 4 1~, P-:.ra,phraa.• . o,....n ~ Die-~. l._........._, C..WI"""'•• C..--..-,.• 
Cla_,-.,,v. Conrr...-t. Pr.-dac,, ,. sum,.....,...,... tn..,..,. C"CM-.::t,,.. a.. .......- ._ 
,r.,.~frr t o d,,,.,,...", wru..-110n, 

""'°rds L,,..,, ,.,.,.,,. fe> patt•rn, of -,1,on'- ~ - COft'~ . a•••• .. ~ 
ll<' n<'r.11/1- , lnt«>l(r.atf' . propo~t:!. p~. ~cu~. CK • - n --"'--~ a. 

d r f r nd 

Teachers are recommended to use key works in the upper end of the m d.c e ol'Ol:r 

performances and the higher order key performances to prepare and teach st1..dents 

As seen from the taxonomy of outcomes or questions in Blooms hierarch~ of 
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questions. teachers should adapt their teaching according to the appropriate levels 
of learning for their students. Some of these outcomes are presented In each unit of 
learning in this teacher's resource book but teachers should feel free to adapt them 

for the class's ability to learn these skills. 

Major Categories {hierarchy) of practical skills 

The major categories of the practical skills and activities are shown In the diagram 
below. There are: imitation when demonstrating the skill, manipulation of the skill by 
the students until precision. articulation and the eventual naturalization of the skill. 

I PSYCHOMOTOR DOM A IN 
Nat ural1sat1on 

/ 

[Perform many skills 
w ithout thlnkingJ 

Articulation 
"' [tomb-,_ more tnan one skits 

;ind i;etCX>ffl!Ct rn;iny ~ ) 

f Precision [Independently perform 
and do so accurately] 

M anipulation [Perform skill with instructions] 

Im itati on [Demonst:rate sltiDs, observe and repeat} 

] 

Student at grade 6-8 levels of schooling need a lot of teacher guidance to perform 
the practical skills. The above diagram shows major categories or levels of student 
learning according to Krathwont, Bloom & Masia (1964 ). This is important for 
practical subjects like agriculture. There are three categories: 

• Imitation - instructions through appropriate demonstration: Teacher 
should prepare skills well and provide demonstrations to the student on an 
appropriate cocoa skills 

• Supervision: Following the demonstration of a skill, teachers should provide 
opportunity for supervised experience by the students of the appropriate 
cocoa skill. Student can practice the skill demonstrated by the teacher or the 
expert individually or in groups depending on the level of resources available. 

• Independent practice: Independent practice is the next step up and without 
this step the students will not gain mastery or be an expert. Teachers must 
prepare for and allow independent practice in the school cocoa garden or in 

6 
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their own family cocoa plots or in the communities. PractiO:! rMYP,.c<J rArfo/J ~ '3 

skill being demonstrated and taught. 

Language skills for Agriculture 

Students need to learn how to speak, read and write, view and obser1'3 car'!f1l ' J a 
the cocoa skills being taught and demonstrated. Students can learn oral !angua,~ 
skills through, for example: 

• Discussions 
• Oral and written reports 
• Interviewing opportunities 

Provide opportunities for your students to listen and record 1nforma1ion 
accurately. Guest speakers or teachers can, talk during the field trips or 
excursions, tapes, radio, television, CDs, videos, stories. and concepts 
about agriculture while students listen and record using listenrng 
resources. When students come to expect a listening experience as a 
regular part of their classroom routine, their ability to attend to deta•ls rn 
what they hear about agricultural concepts is quite likely to improve 

Place of Vernacular in Agriculture 

Maintenance of the student's language is something that continues at 
lower levels of secondary school as stated in the Department of 
Education's language policy in all schools. At all times. it will be 
appropriate to use vernacular, Motu and tok pidgin to explain concepts 
or ideas. Vernacular can be sued to describe and illustrate those things 
that do not have English translations. For example, it would be 
appropriate to use Vernacular, Motu or Pidgin when finding information 
from the community or selling agriculture produce in the local farmers 
market. 

Writing Skills 

Students must be able to choose the right words to get the agriculture 
message across and be able to put words together in a way that makes 
sense to the reader. The ability to write well and use appropriate 
vocabulary and agriculture terms in order to impart agriculture 
messages takes a lot of practice. Writing skills and techniques should 
be emphasized in agriculture lesson activities. 

Thinking and Questioning skills 

Agriculture lesson activities assist students to analyze and think 
?ritically_about information they come across. By processing 
1nformat1on rather than rote learning, students are more likely to 
understand and retain what they have learnt. Students must be 
involved in the process of thinking instead of simply accepting the end 

7 



products of someone else's thoughts. The ability to think critically can 

be taught effectively by asking the types of questions listed below: 

• Whal do you notice/see/find? 

• What difference do you see ... ? 

• What similarities do you ... ? 
• Which one belongs together? Why? 

• Why don't these belong to this group? 

• What could have happened if. .. ? 

• What would ... be like if ... ? 

• How would you ... ? 
• What explanation would you give for ... ? 

• Is this always so? 
• Does evidence of .... change the origin al explanation? 

• How can this be tested or checked? 

• Suppose .. . what would happen? 

• What makes your think this would happen? 

• What would be needed for that to happen? 

• Is there a different explanation? 

• lf ... happened, what would happen next? 

Teaching and Learning Strategies for Agriculture 

Here are teaching and learning strategies which can be used to make 

learning more meaningful and interesting in Agriculture. You should 

vary your lessons by using different teaching strategies, making sure 

that the ones you use for the lesson are suitable for your lesson 

outcomes. Many of these strategies work together, for example 

developing consequence charts during class discussions helps 

students make realistic decisions. 

Problem Solving 

• Brain storming 
• Situation/Problem needs analysis 

• Identify strategies to solve problems 

• Research 
• Investigation 

• Jigsaw groups 
• Class meetings 

• Discussions 

• Questionnaires 

Field Applications 

• Research 

• Field work 

• Classroom display 

8 
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• Guest Speakers 
• Interviews 
• Photographs 
• Questions and Oueit.Jonnarres 
• Cultural activities 
• Presentations 

Multimedia 

• Photos 
• Pictures 
• TV 
• Classroom displays 
• Radio 
• Internet 
• Power point presentations 

Decision Making 

• Consequence charts 
• Diagrams 
• Mapping 
• Matrix 
• Questions and questionnaires 
• Tables and Figures 
• Graphs 
• Presentations 

Evaluation 

• Questions and questionnaires 
• Reflections 
• Tables of evaluation results 
• Graphs of evaluation results 
• Discussions 
• Presentations 
• Classroom displays 
• Value reinforcement 

Assessing Agriculture 

Assessment is an important part of teaching and learning. Assessment rs 
used to: 

• Evaluate and improve teaching and learning 
• Report Achievement 
• Provide feedback on student on their learning 

9 



Assessment In Agriculture measures student's achievement of the units 

learning outcomes described in the syllabus. It is an ongoing process of 

identifying, gathering and interpreting information a.bout stude~ts' 
achievement of the learning outcomes and can be integrated into the 

students· normal learning activities 

Assessment for Leaming 

Assessment for learning is often called formative assessment (evaluation of 

competencies) and is assessment that gathers data and evidence about 

student learning n the learning process. It enables you to see where the 

students are having problems and to give immediate feedback which will help 

your students to lean better. It also helps you to plan programs to make 

students learning and your teaching more effective. Often it Is informal and 

students can mark themselves or by their friends. An example is a quick class 

quiz to see if students remember the important points of the previous practical 

or theory lesson. 

Assessment of Learning 

Assessment of leaning is often called summative assessment. It is used to 

obtain evidence and data that shows how much learning has occurred, 

usually at the end of the term or unit. End of the year examinations are 

examples of summative assessment. It is usually done for formal recording 

and reporting purposes. 

Assessing Cocoa Units 

In the cocoa units, the units learning outcomes which link to the broad 

learning outcomes are assessed through specified assessment tasks using a 

range of assessment methods. Assessment criteria for each unit outcomes 

provide clear indications of how, and to what extent, the achievement of the 

le~ming outcomes may be demonstrated. Performance standards, making 

guides and assessment criterion b help you with the making process and 

ensure that assessment is consistent across all schools. 

Students must complete the assessment tasks for all the units. You will 

e~pand each task and provide clear guidelines to students for how the task 

will be completed and how the criteria will be applied. 

When you set a task make sure that: 

• The requirements of the task are made as clear as 
possible to the students 

• The assessment criteria and performance standard are 

provided to the students so that they know what it is that 
they have to do 

• Any sources or stimulus material used are clear and 
appropriate to the task 

• Achievement is measured in terms of more than one 
outcome 
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• Instructions are clear and conci'Je 
• The language level is appropriate for the grade; 
• It does not contain gender, cultural, or any oth~r bta3 

• Material and equipment needed are av;Jllab'e to ~tudi::nt5 

• Adequate time is allowed for compfetioo (]( th~ tasv 

Feedback 

When you assess the task, remember that feedback wifl help he 
students understand why he/she received the result and haw to do 

better next time. 

Feedback should be: 

Tests 

• Constructive so that students feel encouraged and 
motivated to improve 

• Timely so that students can use it for subsequent learning 
• Prompt so that student can remember what they did and 

thought at the time 
• Focused on achievement and not effort. The work should 

be assessed, not the student 
• Specific to the unit learning outcomes so that assessment 

is clearly linked to learning 

Feedback can be: 

• Informal or indirect - such as verbal feedback in the 
classroom to the whole class, or person to person 

• Formal or direct - in writing, such as checkHst or written 
commentary to individual student either in written or 
verbal form 

• Formative - given during the topic with the purpose of 
helping the student know how to improve 

• Summative - given at the end of the topic with the 
purpose of letting the students know what they have 
achieved 

A test is a formal and structured assessment of student achievement 
and progress which the teacher administers to the class. 
Tests are an important aspect of the teaching and learning process if 
they are integrated into the regular class routine and not treated merely 
as a summative strategy. They allow students to monitor their progress 
and provide valuable information for you in planning further teaching 
and learning activities. 

Tests assist students learning if they are clearly linked to the outcomes. 
Evidence has shown that several short tests are more effective for 

11 



student progress that one long test. It is extremely important that tests 
are marked at the earliest opportunity and that students are given 
feedback on their performance. 

There are many different types of tests. Tests should be designed to 
find out about student knowledge of content and about the 
development of thinking processes and skills. Open questions provide 
more detailed information about achievement than a question to which 
there is only one answer. 

Principles of designing classroom test 

Tests allow a wide variety of ways for student to demonstrate what they 
know and can do. Therefore: 

• Student need to understand the purpose and value of the 
test 

• The test must assess intended outcomes 
• Clear direction must be given to reach section of the test 
• The test questions should vary from simple to complex 
• Marks should be awarded for each section 
• The question types (true/false, fill-in the blank, multiple 

choice, extended response, short answer, matching) 
should be varied 

Test should: 

Who assesses? 

Teacher assessment 

• Be easy to read (and have space between questions to 
facilitate reading and writing) 

• Reflect an appropriate reading level 
• Involve a variety of tasks 
• Make allowance for student with special needs 
• Give students some choice in the questions they select 
• Vary the level of questions to include gathering, 

processing and applying information 
• Provide sufficient time for all students to finish 

Assessment is a continuous process. You should: 

• Always ask questions that are relevant to the outcomes 
and content 

• Use frequent formative tests or quizzes 
• Check understanding of the previous lesson at the 

beginning of the next lesson through questions or a short 
quiz 
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• Constantly mark/check hew students' written exercises, 

class tests, homework activities 
• Use appropriate assessment methods to assess the 

tasks 

Frequency of assessment 

You should schedule the specified assessment tasks to fit in with the 
teaching of the content of the unit that is being assessed. Some . 
assessment tasks might be programmed to be undertaken early rn the 
unit, others at the end of the unit. You should take care not to overload 

classes with assessment tasks at the end of the term. 

Judging student performance 

Moderation 

Student achievement is recorded and reported against standards. You 
must use the performance standards provided in each unit of the 
teachers' guide when making a decision about the achievements of 
your students in relation to the unit of learning outcomes. The 
performance standards describe the level at which the student has to 
be working to achieve a particular standard or mark. 

Student should always have access to a copy of the assessment 
criteria and the performance ~iandards so that they know what it is they 
have to know and be able to do to get a good mark in a particular t.ask. 
The performance standards will help you in your marking and will help 
the student improve their performance in the future. They are useful 
when providing feedback to students as they explain what it is the 
student needs to do to improve. 

To ensure that you are interpreting t,e performance St:ndacs 
correctly when assessing your students. it is imporrarr: to unc:ercake 
subject moderation of student work wfirun your scrtOOl ar.c ,,,.,,;c­
teachers of nearby schools. 

To moderate student \\!Orr., a cornmoo assess-;:-~: ::s-.. -u;:: : i:: ~ 

and a marking scheme devek>ped so rlEt El s:1!::~-:.:s· .:-,:r:ie-:. ::-e 
same task under the same conditions, and al :e2chers i..se ::-e sa-e 
making scheme. Teachers can compare (~:e) ~ ~re--:s ,'IO.-, 
and come to a common understanding of th: per.orrreri.c:e s-:n:.a:-cs 
and the requirements for a particular level of achiev-eman:. 

Moderation enables you to be sure that your understanding of :h: 
required standards for levels of achievement is similar to tha 
understanding of the other teachers and that you are assessing 
students at the appropriate level. 
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Self--0ssossmont and poor assossmont In Agriculture 

Self and peer assessment helps students to understand more about 
how to learn. Students assess their own work (self-assessment) or 
th4e work of others (peer assessment). Students should be provided 
with opportunities to assess their own learning (self-assessment) and 
the learning of others (peer assessment) according lo the set criteria . 

Self and peer assessment: 

• Continues the learning cycle by making assessment part 
of learning 

• Shows students their strengths and areas where they 
need to improve 

• Encourages students actively in the assessment process 
• Enables students to be responsible for their learning 
• Helps students understand the assessment criteria and 

performance standards 

Managing assessment tasks in Agriculture 

Usually, the marking of assessment tasks is done by the teacher. To 
reduce the amount of work it is necessary to develop a strategic 
approach to assessment and develop efficiencies in marking. 

In Agriculture there are a number of assessment tasks that may be 
new to teachers and students. Below are some suggestions on how to 
manage some of these tasks to minimize marking or presentation time 

Developing efficiency in marking 

Clarify assessment criteria: Plan the assessment task carefully, and 
ensure that all students are informed of the criteria before they begin. 
Discuss the assignment and the criteria in class, giving examples of 
what is required. Distribute a written copy of the instructions and the 
criteria or put them on the board. Make the assessment criteria explicit 
speeds marking and simplifies feedback. ' 

Supply guidelines on what is required for the task: This reduces the 
amount of time wasted evaluating students work that is irrelevant. 

Use attachment sheets such as marking guides: An assignment 
attachment sheet which is returned with the assessed work rates 
aspects of the task with a brief comment. Such a system enables each 
student's work to be marked systematically and quickly. The strategy 
can be applied to assignments and projects. 

Assess in class-. Use class time to carry out and to assess tasks. Oral 
presentations and multiple choice tests marked in class enable instant 
developmental evaluation and feedback. On-the-spot reports on the 
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projects or practical work, takes les'i t,me to m;;1r,, and ar~ u~ ul, 
because they give Immediate feedback to otud~nts on th&:•r pr,:,;~rJ..~ 

Feedback lo the whole class: Feedback to the •1/h0!'!:! ct:3-:.3 r~n r,JJt 

down on the amount of individual feedback requirP,d On return ng 
assessed work, 

Shift the responslblllty 

Introduce self and peer assessment: Develop in studP,nts thP. si--i''s to 
evaluate their own work and that of their peers. Help the Student&' J~ 

the performance standards, marking guides and assessmerrt cmen~ 
against which work is judged. Self-assessment increase the amotJr:1 ')~ 
feedback students get .It can supplement teacher assessment 

Treat each task differently 

Every piece of work need not be evaluated to the same degree A mar'-. 
needs to be the outcome in every case; and every piece of studerrt 
work need not contribute to the final grade. Assessment is designed to 
enhance the teaching and learning experience for the teacher learner. 
not just to accredit students. 

Use observation sheets and spotlighting 

Portfolios 

You might record student achievement while observing your students 
by using observation sheets. The most common observation sheets 
are individual student checklists and whole class grids. They can be 
used for all the project s that students undertake. 

Spotlighting uses individual student checklists. This method can be 
used to focus on a few selected aspects of student performance, such 
as planning for a project It is best to focus on five to six students at a 
time. Systematically work through the class over time. Focused 
questioning you can gain a deeper awareness as to whether or not 
students understand the concept being taught 

Portfolios provide evidence for judgments of student achievement for a 
range of projects. In the option units students are required to present a 
portfolio for assessment purposes. It contains a specific collection of 
student work or evidence. This collection of work provides a fair, valid 
and informative picture of the student's accomplishments. 

How to minimize marking times of portfolios: 

• Specific the pieces of work and keep the number low 
• Mark as you go - ask that one of the pieces of work be 

completed at the end of week 3 and mark it then. Do not 
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Reports 

leave the assessment of the whole portfolio until the end 
of term 

• Use self-assessment-the student can self-assess some of 
the work. 

The portfolio does not have to be a folder or bi~der; It can be in the 
form of an exercise book with the student markmg the pages they want 
to have marked as part of their portfolio. 

Reports are an authentic form of assessment. They encourage 
students to develop observation and recording skills, and require 
organization skills in both collecting and analysing information and 
communicating information clearly. 
Reports in Agriculture can be oral, written or in graphic form or a 
mixture of these. Duration of reports vary according to the task. 
Reporting in groups is a common strategy used in bi classes however 
each student should be allowed a tum at reporting during the year. 

Experiments 

There is a great deal of time involved in marking experiments and 
projects. However, the end result is that you have a better picture of 
what ' students truly know, understand, and are able to do. To help you 
generic performance standards and checklists are provided for ' 
assessing experiments. 

Planning and programing units 

The main purpose of planning and programming is to help you to 
arrange the presentation of the unit in an organized manner. This will 
help you to know what to teach and when to teach it. It is strongly 
recommended that you plan with the other teachers who teach the 
same grade. By planning together, you will all have better lessons and 
make better use of your limited resources. 

Points to consider when programming 

• Which unit learning outcomes are students working 
towards? 

• What is the purpose of this unit/topic/learning 
experience? 

• Which learning experiences will assist students to 
develop their knowledge and understandings, skills, and 
values and attitudes in the subject? 

• What are the indicators of student learning that you would 
expect to observe? 

• How can the learning experiences be sequenced? 
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• How do the learning experience-; in th~ unrt r~i.3'~ 

1
0 

student's existing knowledge and sr ifl-;? 
• How Individual learning ia needs to be c:3'ler~ fr)(', 
• What are the literacy demands of this unrtJJ~ m•r~ 

experience? 
• What authentic links can be made wtth the rnn1~nt r;f 

The planning process 

other subjects? 
• How can school events and practice be inc.orp0rated ' 1 

' '-' 

the program? 
• Do the assessment methods address the unrt leam·ng 

outcomes and enhance the learning? 
• How can the assessment be part of the teachmg and 

learning program? 
• Which options and projects can be done to make ~ 

use of the school's resources? 
• How can a balanced program be developed? 

In this teacher guide, ideas for programming and organising each unrt have 
been provided. These have been arranged in steps to help you teach the unrt. 
The steps follow the thinking processes involved in the outcomes approach. 

Steps 1 - Interpreting the unit learning outcomes 

The first step is to read the unit description in the syllabus and then study the 
unit learning outcomes to determine what students •11ill know and be able to 
do by the end of the unit. 

You need to look at the action verb, concept and context of each learning 
outcome. This will help you see what skills and knowledge are embedded in 
the outcomes. Remember the unit learning outcomes link to the broad 
learning outcomes. 

This teacher guide gives you a brief description of the main requirements of 
each learning outcome. 

Step 2 - Planning for assessment 

It is necessary to study the assessment requirements of the unit early in you 
planning to ensure that you teach the content and skills students need to 
achieve the unit learning outcomes. 

The assessment tasks are described in the syllabus. They indicate what 
specific knowledge and skills students will need to demonstrate that they have 
achieved the unit learning outcomes. 
You will have to decide when to schedule the assessment tasks to allow 
yourself time to teach the required content and time for students to develop 
the necessary skills. You will also need time to mark the task and provide 
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loedbac:k Pmclical tasks nlAy, ror example, be broken Into a series of stages 

· · · d eral ,.,.,.eks as students' progress with making their 
lhAI aro mRrke over sev w tll ti d f I 

I I ·ote to leave all the assessment un 10 on o t 1e 
product II s no appropn 
unit. 

Thi!- teacher guide provides the performance standards and / or marking 

aulde which you must use when you are marking the tasks. This Is to ensure 

consistency with marks awarded to students In all schools In P.apua New 

Guinea. However you must develop clear and detailed Instructions for 

completing the task yourself and ensure all students know exactly what they 

have to do. 

Step 3 • Programming a learning sequence 

This step requires you to develop a prog~m outlining a sequence o~ to~ics 

and the amount of time spent on each topic. You may follow the topics rn the 

order they are listed in the syllabus or you may cove~ the topics thro~gh 

Integrated activities or a thematic approach. If the unrt Involves a project for 

example, you may plan to teach some theory at appropriate stages during the 

project. rather than teaching all the theory before the students start the 

project. 

To develop your program you need to study the topics listed in the syllabus 

and to think about the learning activities that will best provide students with 

the opportunity to learn the content and practice the appropriate skills, and 

how long the activities will take. You will have to think about some major 

activities that last several weeks and smaller activities that may be completed 

in a single lesson. 

Once you have completed your unit plan you will have to consider each topic 

in more detail. For example, if you have allocated two weeks for a topic that 

means you have ten lessons available (five lessons per week). You will have 

to develop a plan for each topic that includes in more detail what you will 

cover in each lesson. Your topic plan must include a sequence of student 

activities and teaching points that contribute to the overall achievement the 

unit outcomes. Your topic plan should include what you think your students 

will do in each lesson, but you must remember that the individual lessons 

must flow logically, one from the previous and must be adjusted according to 

how students are processing through the topic. You may develop outcomes 

for the topic and for each lesson, but these must be related to the unit 

outcomes. 

The teacher guides provides a sample program for each unit. It does not 

provide individual lessons plans. 
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Stop 4 - Elaboration of content and activities 

Once you have mapped out your program for the term you mu~ tho/I 1C: ,~h p 
more detailed plans for each topic In the unit. All units requirt? s!U-1~!.s to b~ 
actively engaged In learning, not just copying from th'? boord MaJor~ sur~ / '0.,J 

develop a range of activities that suit all learnmg needs-som/:3 readrng and 
writing, some speaking and listening, some observing and dorng 

Browse through the text books and teaching resources you have acr..,es, lo 
and list chapters, pages or items that you will use for each topic in your 
program. The text books should also provide you with ideas for activrtses 
related to the topic. You may have to collect or develop some resources for 
yourself. 

Once you have sorted out your ideas and information you can then develop 
your more detailed weekly program and daily lesson plans. 

This teacher guide gives examples in each unit of some act:Mties you might 
like to use to ensure active learning. It also gives background 1nformat1on on 
some of the content. 

Remember that option cocoa units should be taught alongside the core umts 
in both Grade 9 and Grade 1 O Agriculture and Grade 11 and 12 Natural 
Resource Management frame work. 

Essential resources/equipment for Cocoa 
units 
All units that involve 
crop production 

Specialist options e.g. 
farm technology 

Land for cocoa gardens 1 

or nursery. soil samples; 
1 

seeds and I or seedlings; 
cocoa plants; tools and 
machinery for planting . 
tilling and harvesting 
coffee beans; fertilizers; 
weed and pest control 
products; 
Equipment and 
resources to driers and 

I 

equipment I 

Guide to Planning and Programming Agriculture 

Individual Units 

In Agriculture, how you program the core units together with the option cocoa 
units will depend on the crop that your students grow, or the animals they 
raise for their project. There will be times when the students are very busy in 
the field, garden or orchard preparing the ground, planting, weeding etc .. and 
other times when the crop is growing where they are not so busy outside. 
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CollAbomte with De!-lgn and Technology teachers to construct animal or Plant 

hous lr19s In order for you and your students to have more lime for actual 

growlna or looking after animal aclivllles. There will be other times when Your 

sludenis ,1vill be very busy looking after young animals, and other times When 

the}' are not so busy with outside activities. You need to look at the growth 

C}'cle or life cycle calendar of the project crop, fruit or animals and plan your 

cocoa crop program around II . 

It Is possible that }'OU will decide that U1e students could run two projects 

s1mullaneously - such as cocoa and animal project together - and then Your 

program wflf be for four tem1s. It is also possible that you could combine a 

long tern, schools project, such as growing such as cocoa, coffee, oil palm or 

vanilla, with a short term class project such as growing a crop of tomatoes or 

cabbage. The shorl term project will enable students to experience the 

satisfaction of successfully underlaking and completing a small project While 

contributing to the long tern, school project. 

As outlined In the syllabus document, each core unit is integrated over twent 

weeks with and option unit to allow sufficient time to complete the project. Y 

A project 

It is imporlant to teach students how to plan when they are undertaking cla 

or_individual a~tivities su~h as projects. Students can apply knowledge and ss 

skills from Business Studies and Design & Technology to Agriculture. The 

process which students undertake when planning and undertaking a proie t 

IB: 
JC 

Planning 

Research 

• W~at to-do for the p_roject? - decide on what plants or 

animals or type or simple farm machinery or equipme t t 

produce 
n o 

• ~pecial requirements of the plant or animal or type 
0 

simple farm machinery or equipment chosen r 

• Time needed to complete the project 

• Possible markets for the products 

• Possible risks and problems 

• Possible sources of help and support 

Decide on the goals 

• What and how much to produce? 

• Timelines 
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Physical planning 

• Select site 
• Determine facilities ne~ded 
• Determine Infrastructure needed e 'J housi~. o/J•_i J,~~ 

etc. 

Flnanclally planning 

• Start-up costs 
• Sources of funding 
• Estimates of profrt 
• Estimates of cash flow 
• Determine how records would be kept 

Implementation 

When Implementing the project students 

• Organize the necessary tools or equipment 
• Obtain the required seeds/plants/animals 
• Learn and practice the appropriate skills 
• Undertake the activities required to grow the crop or raJSe 

the animal over the required length of time 
• Undertake the activities required to harvest and market 

the product 
• Clean up the area, and dispose of. or use waste 

appropriately. 
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UNIT 1 • INTRODUCTORY TO COCOA IN RURAL GROWTH 
AND DEVELOPMENT 
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Introduction 

This unit lays a foundation for discussions on the importance of cocoa and the wide 

range of issues surrounding this lowlands rural based cash crop. It is reflected in 

income generation as cocoa growing families' living standards are raised with their 

accumulation of wealth. The change in life style increases as people are able to 

purchase goods and services to fulfil their needs and wants. Thus, a cash economy 

at the family level is created. The cocoa growers contribute to their local 

communities and the national economy as cocoa is a renewable resource and the 

third largest Agricultural cash crop commodity earner for Papua New Guinea. In 

additional, Papua New Guinea cocoa is special in the world as it is premium cocoa 

where it is used to flavour bulk cocoa from other major producing countries. 

Therefore, PNG cocoa gives high purchasing power to ordinary people. 

Therefore, the unit briefly discusses 

1 ) Cocoa as a crop 
2) The growth of cocoa 
3) Development of the cocoa industry 
4) Politics 
5) Economy 
6) Social 
7) Culture 
8) Environment issues 
9) Other major challengers in cocoa production 
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Learning Outcomes 

At the completlon of the unit, the students will: 

A. Describe what is cocoa 
8. Explain Growth in rural living standard in relation to cocoa cultivc: 

c. Explain cocoa benefits and Development in relation to the cocoa 

D. Define Economy 
E. Define Social 
F. Define Politics 
G. Define Culture 
H. Define Environment 
I. Outline challengers in to cocoa production ,n tre rura' areas 
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Content 

Figure 1.1 & 1.2: Happy cocoa growing families' children givin~1 a thumps up for 
cocoa and its benefits as cash crop 

Note Figure 1.1: A Cocoa tree and a cocoa block input equipment/ tools and material 
in the back ground 

Figure 1.2: School children from Warakindam Elementary School (Lassul, ENB). A 
major cocoa producing area 
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Figure 1.3: Showing ripe cocoa pod. Figure 1.4: Harvesting & breaking cocoa pods 

Cocoa 

Cocoa is produced by a cocoa plant. The fruit/pod develops from flowering. 
pollination and fertilization through to pod formation. In these pods cocoa 
seeds/beans are contained. These are then being harvested as cash crop. 

Cocoa and political activities 

Political activities are mainly referred to as decision making process. In National 
Vision 2050 the government plans at all levels with the aim to achieve a population 
which is Healthy, Educated, Wealthy and Wise. It plans to empower people the use 
the environmental resources to partner the government, private and NGO and 
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churches mainl}' to bring growth and development in all relevant sectors. In th 

Agriculture sector, Cocoa is a strategic crop to drive income generation for co e 

Qro\.ving entrepreneurs and especially rural families. coa 

Therefore. the Department of Agriculture and Livestock regulates on it throu h 

National Politicians on the floor of our National Parliament. It is a national fung t.0 ur 
c,on 
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Figure 1.5, 1.6, 1.7 & 1.8: DAL Minister, CCI CEO, Cocoa Board CEO ryg~.a-es 

and Delegates at the launch of the ten CPB tolerant cocoa varietJes 31 CCI 

headquarters- Tavilo, ENB. The gathering of high profile people shows ho'-11 

important cocoa is to the economy and the country. 

Research and Cocoa Breeding 

Research work at Tavilo is being supported by the National Budget arr~ 'y a-c 

international donor agencies 

• s ~c,caa coc,..,r ltSlllU !'Iii ~-
le] H.-an OF'F'ICE 

TAVILO ~ 
. ,a"ii CQ&ST IGlD t&BGl 963,913l/9I08 

LOCIDI BAG 1846 FJl,5CIIII.£ 9 8391U 
RAUUL E-IWL ca @MJ((.111'5 
£JUl' • 

'IIIJIDllf fZJJJIICl. am, ~arllll /SUD,. ,. fillll/ll/ll ~,.,.. ... 
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Figures 1.9, 1.10 & 1.11: Showing Location of Research and Breed mg Programmes 
at Tavllo and the Lunched CPS tolerant cocoa varieties 
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Cocoa Industry and growth and development 

Gro\\1h of the cocoa industry can be measured in_ the incre~sed supply of good 

services Goods are mainly referred as the matenal wealth in the household. s ar,<J 

Services provided are in various forms to enable goods and services delivery 

Cocoa and economic activities 

Economic activities are mainly money making activities 

-,-~ .. ~~ 
...... ~-: 

"' .... ~ - ' 

J ~ -

Figures 1. 12: A typical small holder mother with d 

holder families selling their cJc~~c;~~~~=" Figure 1. 13: Small 
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Figure 1.14 & 1.15: Market is an indicator of the cocoa cash fo1Jow r n..ra 
communities. 

Informal common road side market 1.14 and formal Digicel co-operate 5.a es- ◄ • 5 
are examples 

Cocoa and social activities 

Social activities 

There are wide ranges of social activities carried out by different sectors and cocoa 
stakeholders. This section briefly discusses the following: 
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Government Service delivery 

Figures 1.16, 1.17 & 1.18: Showing one of the sites for the Cocoa Curriculum pilot 

project. 

A Project targeting the new generation of cocoa growers 
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Figures 1.19, 1.20, 1.21 & 1.22: Showing Health and Education roll out programmes 
such as SLIP 
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Private Sector 

Figures 1.23 & 1.24: Digicel Foundation donating a modernized double classroom to 
rural Kamanakam Primary School- ENB 
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Third Sector/ NGOs 

Figure 1.25: Church building make from cocoa earnings. Figure 1.26: Rural aid ~: 
serving people make of cocoa income 

Cocoa and cultural activities 

Cultural activities refers to the activities people in societies practice as pan of the,r 
living 

In past and today about 80% of the people continue to live in the rura l areas. There 
were some forms of trade like the bata system and free exchanges of goods. When 
modern cash money was introduced some societies and ethnic keep their cultures 
and traditions which are unique, thus promoting the nation in the tourism industry 
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Figures 1.27, 1.28, 1.29 and 1.30: Showing the value of money in the famous shell 
money/ "tambu" in ENB during cultural activities 

In the "Tolai" societies as other in Papua New Guinea, cocoa plays an important role 
in customary obligation and in funding traditional activities 

Cocoa and environment 

Environment is the surroundings around us. People in rural areas always take from 
the environment. After a hard day's work in the cocoa blocks, families have access 
to fresh clear water, forest for building material, rich land for cocoa and food 

38 



Figures 1.31, 1.32 and 1.33: Sound rural environment is a bonus to cocoa rnco,ne :er 
healthy living. Water is essential for living where fam ilies, especially children in rura' 

areas have access to fresh clean water 

Cocoa and People 

Employment 

The cocoa industry is the third largest Agricultural commodity. Thus, it is one of th: 
largest primary industry sector employers both formally and informally. Tnrough 
cocoa income rural families are employees of cocoa enterprises are able to meet 
their cost of living. These include paying for basic services such as educanon. 
health, transport, clothes, proper shelter. improved diet. etc. 
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Living standards 

Figures 1 _34 & 1 _35: Showing rural families members b~n.efiting from cocoa incorne 
for Schools/ study fees and an improved hvmg standard 

,. ; ~, 
~&it ... 
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I 

Figures 1.36, 1.37 & 1.38: Showing how people live and sustain themselves, types of 

buildings built and innovative baking etc are examples of spin off activities from 
income generation from cocoa 
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Community activities 
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Figure 1.39: Women fellowship meeting Figure 1 .40: School P&C meeting and 'Norx 
Figure 1.41: Fishing material from cocoa income 

Families in rural cocoa producing communities enjoy a sound living standard from 
income cocoa income that provides much needed services such as road 
infrastructures, better prices, better extension programmes, etc, to boast the 
atmosphere surrounding cocoa production 

Challenges in rural cocoa production 

Needed Basic Services such as Health and Education 

Like in most rural areas of PNG, the topography of the land is a barrier to reaching 
much basic services such as Health and further Education 

Pest and diseases 

The infestation of economical pest and diseases such as Cocoa Pod Borer and 
Vascular Streak Die Back are a threat to the cocoa industry. 

Infrastructures 

Weather patterns and climatic changes 
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due to weather lack of regular maintenance 
d nd Infrastructures ' 

Damages to roa 8 
. eall 

8 
burden to small cocoa entrepreneurs. Such 

and poor workmanship are r . hy t to run and maintain vehicles and this 
· fleeted in the h1g cos 5 • 

damages 1s re d' people to transport goods and services to and fr 
increased the burden on or inary Oil) 

the rural areas. 

r 

17/115/2111! °''" 
~ 17/""'"::J 

Figure 1.44, 1.45, 1.46 and 1.47: Showing the Soil Erosion, washed away bridges, 
bad roads and over loading to off vehicles is becoming unavoidable bring cocoa for 

sell to towns 

Energy crises 

In today's world, producers use fuel to power machineries to boast production. 
However, Fuel prices go up every now and then causing a strain on cocoa growers' 
budget 
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The prices 

our cocoa prices are controlled by the demand o-f wnsum~rs o-f m coa products in 
the world. Therefore, cocoa price is determined on th'3 intema1JOnaf l~vel. Prices of 
goods and services too, go up every now and then limiting th~ buymg oower of 
cocoa producers. 

Land tenure system 

About 97% of the lands in Papua New Guinea are customarily O"Hried Tr ere are 
government programmes to help people but unless land is registered, these 
programmes will not reach the ordinary families and support other program."TleS s:uch 
as the women and youth, church, etc ... 

Inter-Industrial/Agro-systems 

cocoa is a crop that is environmentally friendly. Families have the opt io n ~ c-1ersr1 
with other food and cash crops unlike other crops like oil palm. Therefore . cocoa ::a"" 
be easily mixed cropped with other crops. 

Figure 1.48, 1.49 & 1.50: Showing different site clearance for 0 11 palm- 1.48. Cocoa 
clearance inter-planted with peanut- 1.49 and 1.50- cocoa clearance inter-olan ted 

with food crops · 

Law and order 

Law and order problems can disrupt and obstruct cocoa development Cocoa 
growers have experienced armed hold ups, stealing or are being cheated and 
robbed of their earning. It is the government's duty to control crime. 
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TEACHING STRATEGIES 

A) Introduction 

1 eRrhPt IC'I lrt-ld dl~cus~ion~ anci get students to brain stom, ideas on 

1 \ Whal I~ COCOA 

2) De~cnpllon of cocoa 

3\ Importance of cocoa 

B) Body 
Teacher to provide notes for students to correctly 

1 ) Define cocoa 

2) Describe cocoa features 

3) Slate the importance of cocoa to the rural cocoa growing families 

4) Importance of cocoa to the rural local economy 

5) Importance of cocoa to the country's economy 

6) Describe why cocoa Is said to an industry 

7) Explain how politics is important in the cocoa Industry 

8) Give examples of social benefits cocoa industry brings to the rural 

families 

9) Provide reasons as to how cocoa plays a role in the culture of Pea 
1 

. 

the rural areas 
P e 1n 

10) Demonstrate how the sound rural environment enhance to cocoa 

industry to be a success 

11) Outline challengers facing the cocoa industry 

C) Closure 

Teacher to appoint groups presenters to 

1 ) Description of cocoa 

2) Explain the benefits of cocoa 

3) Give an over view of the cocoa industry 

4) State and describe challengers facing the cocoa industry 
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STUDENT ACTIVITIES 

1 Oesulhe CIJC/Ja 1n y0ur rivm ,w·Jrrh 

____ .. __ _____ _____ ------·- -- ---- -----------------
----------·--
2. List the types of benefrts cocoa brirg-; •0 i" <: r, '~ ~~"'A-: 

-------------
------------ -----

3. Describe why cocoa 1s said to be an 1rroor'.ar' rr:,•.,~--1 
------------------------------ ---------

4. Explain political, economic. social. cultural ard er•rr:, r - .er 'c? - ~ : - - -=­
cocoa industry 

5. State and explain some challenges u,at a¥~ct cocoa ::rxt.t'.JOC'" - - ~ - :a 
areas 

-15 
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UNIT 2: HISTORY OF COCOA 

, 
:f 

~ .. I .. 
-
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Introduction 

1 1 t of cocoa. The discussions include the 
This unit gives a review on the , s ory 

tollo\\~ng 

• The origin of cocoa 
• Early cultivation 
• The consumption 
• The growth of consumption . . 
• Developments and Spread of Cult1vat1on 

• History of cocoa in PNG . . 
• Introduction of planting matenal _into PN~arketin in PNG 
• Development of Cocoa Processing and g 

• History of Cocoa Research in PNG 
f the Cocoa Research Program over the years 

• Notable features o 

Leaming Outcomes 

At the end of the unit, the students can: 

A) Locate on the map the origin of ~ocoa 
B) Explain the cultivation of Cocoa m t~e early days 
C) Describe the consumption of cocoa m the ea~ly days 
D) Explain the growth of consumption of Cocoa m the worl_d 
E) Descried the developments of_ cocoa in Papua New Guinea 
F) Describe the history of cocoa m PNG . . . 
G) Explain the introduction of plan~ing maten_al m Papua New ~umea 
H) Explain the process of processing cocoa m Pa~ua New Guinea 
I) Describe marketing of cocoa in Papua New Gumea 
J) Briefly describe the history of cocoa research in Papua New Guinea 

Content 

A) Origin of cocoa 

Cocoa originated from the Amazon basin and tropical areas of South and Central 
America. It belongs to the genus Theobroma found in the Amazon basin . 
Theobroma. a Creek name meaning 'Food of the Gods"' has 20 species. Only 
Theobroma cocoa is widely cultivated. It has two main sub-species - Criollo and 
Foresterio 

These species of cocoa are thought to have originated from the forest of the Amazon 
basin and early cultivation took place in Central America in Mexico and other Central 
America countries of Panama, Costa Rica, Honduras, Nicaragua, and others. The 
origin and cultivation of Theobroma species is shown in the maps below 
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Uri'/ wlllv•llon of 
,oco• 1oo~ pl•t• In 
Mt • lto t, u,n1ral 

AmtrltA 

(OGOJ on1lnafed from 
the Amaton Bi~in In 

South Amerlu 

0 ~ 

Figure 2.1: World map showing the origin of cocoa 

Main Cocoa Breeds 

1.1 Cocoa belongs to the genus Theobroma . 
1.2 Has 20 species while only Theobroma cocoa is widely cutn,,ated 
1.3 Has 2 main subspecies. The Criollo and Foresterio 

B) Early Cultivation 

Figure 2.2: Showing the Sequence of events in cocoa development 

1) In 1502 Columbus first saw cocoa begin traded in Central Amenca 
2) Spanish explorer Cortes discovered Mexico City in early 16°' cenrury iound 

Aztecs 
3) Aztec king Montezuma and his court consume large quantities of 

"chocolatl" but did not cultivate cocoa 
4) Criollo developed North of Panama 
5) Foresterlo developed South of Panama 
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6) Consumed as early as the 61
h century believed to be by Malay Ind· 

I A . . c . ians 

7) Varieties cultivated in Mexico and Centra menca ts nollo 

Two reasons for cultivating Criollo 

1) Criollo gives a palatable drink with little or no fermentation before~ha 

while, 
nd 

2) Foresterio beans require several days for fermentation 

C) Early Consumption of cocoa 

1) Sent or paid as a tribute to the Aztecs by Maya Indians and others fiv• . 

areas suitable for cocoa cultivation 
Ing in 

2) Using cocoa beans to prepare a drink called "Chocolate". Was a luxu . 

Mexico City 
ry 1n 

3) Consumed by many classes of people in the growing areas 

4) Used as currency to buy gold, slaves, clothing, food and even "pubr 

5) Has medicinal properties and aphrodisiac properties ic Worner)" 

6) Other social and official ceremonies 

Steps to mix 

1) Roast cocoa beans 

2) Grind cocoa beans 

3) Mix with maize, vanilla and chilli 

4) Stir the thick drink mixture with a special whisk 

so 
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D) Growth of Consumption of cocoa 

• - r~ -~ 
- ~~~ :i, ~,~f?1$!'?!t!-= 

ll 
;,;,-

------■ .. 
; 

Figure 2.3 Consumers at a Kerevat (ENB) shop with Cocoa products 

1) Spaniards found Aztec "chocolate" unpalatable. They mixed with cocoa pas1e 
with sugar and seasoning it with cinnamon and other spices 

2) The drink became popular in Europe. In Spain, later Italy, France and England 
3) First reported in England in 1652, 17th and 18th centuries consumption in 

London confined to chocolate houses frequented by the wealthy 
4) Early 19th century, import duties were reduced and consumption increased, 

rising in Great Britain 
to 500 tons annually during the 1820s. Navy used half of this to replace rum 

5) Chocolate drink was the only cocoa product in England till 1828 when 
Coenraad Van Houten pressed to remove some cocoa butter. A powder 
produced made it easier to prepare and digest which led to the range of 
products today 

6) The milk chocolate was developed in 1875 in Switzerland by David Peter. He 
used condensed milk made by his friend Henri Nestle and first introduced in 
1876. The spread in popularity of this product fanned the base for today's 
world chocolate industry 
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d Spread of cuttlvatlon 
E) Op,relopments an 

l ln ltf'O St e l e~ 

Me).tCO 

Fra nce 

Japan 

Figure 2.4 : Showing the Development and Spread of Cocoa around th 
e World 

Sequence of Events in cocoa consumption 

1) Cultivation spread to parts of South America, Venezuela and Caribb 

Jamaica and Trinidad. ean, as 

2) In the 1600s was taken to the Philippines a_nd Spr~a~ to Java anct 
1 

. 

3) In the 16th and 17th centuries, the cocoa Cnollo varieties were culr nd,a 

4) In the 18th century, Brazil and Ecuador started producing Forast ,_vatect 

5) After Brazil's Independence, Amelonado type cocoa from Brazutno cocoa 

Bahia to Sao Tome and Principe Island of the coast Central Am a~ area of 

6) In 1855 was taken to Fernando Po (Malabo) an island off the coenca 

~ca ~~~ 

7) Later in the century it spread to Ghana and Nigeria to form the b . 

growing as,s of cocoa 

8) In West Africa, now the World's largest cocoa producing area 
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F) History of cocoa In PNG 

c; -, J 
• r , 

Figure 2.5: Map of PNG showing cocoa estabfrsrmer 

1) Up till the Second World War, the cocoa crop was pnmanly grow, :,­
plantations 

2) In early 1950s it initially developed on plantations rn New Bria n ~ r .e 

and 
3) Oro while smallholder cocoa based smaner land settlement screres ~ 

established at Vudal (East New Britain) and Oro 
4) Early extensive development was in Gazelle Penrnsula of Ne-~ B,.ao1 
5) Figures for PNG from 1964 and 1965 indicated about d..5 SOOha oi cocca ~o 

on plantation and 12, 750ha on small holders. About half of ttus ir Eas: ~,, 

Britain 

~ ~ '-cw -.--c 
~ 

Eu,"""'" ~ ._, v I! \ 

Figure 2.6: Cocoa growing provinces of Papua New Guinea 
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. ces cocoa Production Figures 
Table 2.1 prov1n 

_-,:-::p:-::::.d;:-;:uc;:.tllnoii°"n tl'byiiPPrr~ovvllmnc:ee~s- ----­Annual ro 

I 

~ ~-2-o-.02~~2~0~03rr~20J00441220100,ssT:2~oijos~-~20ITToij1T-212o~o~e~~ 
-Tooo 2001 ~=l-~--+--,- 1:----,----r----l ~Olo-" ---~- ~ · ----=-:-East zo,626 19,027 16,930.00 21,640 B,

279 " 16,920 1 B,241 

New 2 _L1
~s,~oo:3J ~23:,

8=8~2 +---f-~t::-t:J~~:J~:j 6,20? 
20.522 

r---.._ Sn lain 
I ---- l 11,559 13,071 16,305.00 16,144 2 ~ ~- 11,525 6,881 2,414 i\ 

North~0:J~4
~•0:?Jj ~5,~44~7-t~9,=

99

=
5-f-.-~t::i::-r::-r~:~r~::t~ 1?,!l45 

soiomons 
----.... 1 - 1,191 1,380 984 1,185 710.00 1,628 1,223 9 "'- , 

l:Ne:W~l ~~~ ~1.~10:s~ ~1=.s1~24--t-,--1--r~~-r--1-

79 
Ireland 

1
•
295 

--- ' -----......, 
763 698 708.00 1,362 1,564 

west 803 
New 435 769 783 1,251 

I is:rita~ i~n J_~7
~
22~-=~~~+--t-:-t:--'1-7~--1--~1,- ' 

L~::__l -~13~-~ 13~ ~2-1- + 1-o- + 7~ 1 ~3:-:t1:1 ~-~:~r :~81 9: -;-" I Manus 
- ----" 

I 
4,443 3,826 3,877 3,181 3,884.00 4,257 2,049 1,641 

1 731 2.so1 2-045 

-:Maoa:·:ng~L: ~_:_=-~---+-~--t~~t::-1-:::~T~:~t:----
I 831 , .,41 779 530.00 , .020 931 I 1,157 745 

I 

Mcrot-e 2(13 , 539 

, l TE ! -l 125 

zro 153 

~ 1 

IJilre 

I 

1 3,291 1,426 

SS9 545 

I 
1

331 1 019 

3,676 

756 

,n 

3 

I 

3,438 3,936.00 9,411 14,296 11,445 . 

892 1,107 00 1,059 932 746 

22 44.00 
I ,12 I 421 

Is 1 5 

I 
~ 

G.Jf 

The table shows cocoa production figures by Provinces from the period 2000 to 
2011. The most significant information from the table from 2000 to 2008, cocoa 
production by ENBP ranged from 15, 000 to 23,000 tons per year but after the CPB 
invasion this production dropped to only 1/3 of the production to about 8 ,000 tons per 
year. The ENBP which was the biggest producer of cocoa dropped while 
Bougainville rose from the civil war destruction to be the top producer of cocoa 
followed by ESP. This production figures show how devastating CPS can be to 
d~str0Y cocoa production and reduce the rural population that relies on cocoa to 
misery. 
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PNG Cocoa Industry in declined 

Cocoa P r/'j'1U~Jon c ra!;hC:'.l a re cxpccicd 

1
, ,co thr(,u 'lt ,,,;vt tt 9 ,:;,:iu n t ry d uP. to Cocoa Pod 

BG''lr fC P 'BJ 

J'\) ( U.1 

l"lll J(I 

,.,,.,, -- • -

\ 

' 

• 

F !3 ~1 -;, y,, ~rr, 11r,,..,..1:: fbJa -:~ I nc) has bo­
r;-::;rr,~ a rrw:tv r r,"r/!ur.L"1Q a r,9a 1n tne 1ast few 

1
r,;,;, r -:; b _r 1~ r '/II . •;,r4 ng lo cJ rr.>p duo ro C P B 

an1 'Hill uk ~' I r;r~"\h ~~ Ea-:. ! Ne II Brita in 
(r r_rj l,.,~J ~ ,,,,.r I' t,: r ~ / t ~ y r.:~'~ 

Tt.~ ~•f":>r.,,_,r r 'l ... ":. ?.o~ ~,,.. "?f .~ Jqan 1v 1lle 
rA P e , ·r.;,; ,; • ~ ' t_ I c,'r./Jt.:'.hC a oout ~ 0"..ln o f 
a l P f..-G Cr./..1' ... u E.Yif1"'"":; 

- r -;. f,;.. , , ... .... ---r-· ... ,: ,. , ... .. ~ ·• ~ -:.. 1, r...· ~,s 
h .. ~ • '1P..1 ', • ~ ,:, 3 ' 4~ .,.;;-.. I --~.n-.r~'ed 
~, -y.,. tr'"~ ' ~ f - --:, I ,. ~~,:~-"A:.,-:~)"'\ 
.,.. ....... ~,;J,I,: -:. CJ ,:-,_;.,~ -,;.., .. :,.-:,.- - 2-:. ~:; 
r:,,..,,n a ;:,, .-.,-; ... ~ -:.-- - :. :;;,~ 1"~ -~ -;. "!'l .. 

-;,,~r::--: ,,..,. -: .. ;... ....... ~:.. .. :::..• ~;::. J , ~ .. --- -r; -.~rt:.. 

.... .. ,t; :._ ✓~~:,,~ .. ,, - ,~ ~:,.. .......... ..,.. ..... ..;::; _ , ;/'_, ... :., 

~ -- .,...::~. ...r · -;r 1/f.. .. c_ .. .. -~ ... ~ 
- c' .. - ~ "::r.;/.-- :,. ;.._,..-: .,, -~-:: -:- .... ~ 

The figure shows the cocoa industry in PNG on the dedine due to the er~ pod 
borer incursion. Generally major producers like the ENBP showed ma;r,r dsc':r..e 
while ESP and North Solomon show an increase and these are nct srsr::'.ed 7/ : .. :e 
cocoa pod borer incursion yet. 

G) Introduction of planting material into PNG 

Planting materials 
originated from 

VENEZUELA & TRINIDAD 

Figure 2. 7: Asia/Pacific Map showing the spread of cocoa 

1) Most likely our cocoa came from Samoa 
2) Most material originated in Trinidad and Venuezuela, came via Java Ceylon 

and Cameroons ' 
to Samoa then PNG 

3) The Germans annexed New Guinea in 1884 and took large numbers of 
labourers to work on the Germans' plantations in Samoa. By 1900 well 
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l 
. . communlcAtlons between the two count . 

e~tabllshtld ~h11: ~1~eedlings bAck to New Guinea rres and Ii 

tmn~portec1 cocb . uent introduction to PNG from Java in 193 ~E'lly 
i11 There was a su seq 2 

The 1960s introductions Included: 

Amazonian material, comprising Na 32x Pa 35 
1 \ Seeds of Uppfer sses within Nanay, Parinari, Scavinia and IAc crosses 

"~de range o cro b 'd 9rou 8~o 
nts of our present hy n s Ps. s a 

of the pare11· ted seed from ICS (Imperial College Selections) clo o~ 
2) Open po Ina nes fr 

Trinidad. M I · Oil) 
I W t African Amelonado from a ays1a 

2) Se:~ o . troesductions of ICS clones and Amelonado material from M 
3) Fu1u,er in . 980 ala 

the Solomon Islands in the mid 1 s Ysia via 

I) Development of Cocoa Processing and Marketing in PNG 

1) The cocoa Ordinance of 1951 officially di~c~urag~d village plantin 

however the Tolai people of East New Britain actively planted c 9s, 
, k t· . . ocoa 

2) The Administration developed a mar e ing organization- known 
Tolai cocoa Project which later became the New Guinea lslandsa~ the 

Company (NGlP), backed by DPI through the Local Government C~~du~ 

~~ ~ 
3) Rural progress societies were set u~ o~ co-operati~e lines in areas th 

first planted village cocoa such as S1waI Co-operative (Bougainville) at 

Karkar Co~pany (Madang), Akua ?ociety (Fi~schh~fen), Lamington' u . 

Cocoa Limited (Oro) and East Sep1k. Most failed while some are still mni~ed 

wet bean buyers. These were managed by DPI field officers and later aJor 

Department of Commerce 
4) In mid 1970s, PNG Cocoa Board started to regulate the expanding 

Industry and administer a price stabilization scheme 
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J) History of cocoa Research In PNG 
l.f ' r r c.• , ., r -3 ,,./ ~ ?f t.,(j{j 

1) 

2) 
3) 

4) 

5) 

6) 

7) 

8) 

9) 

In 1911 the prorJu<:hfJn W'3 '1 ()n lf ~I-/J'J
1 

• 1 ri · • ) 

hectares, much w-3s immature: plant,rvJ-; • 
War in 1914 to 1g1P, re'3ulterJ In n,~ l,y;, ri rr~r I '~,.,.,.,., H '':/ 

A r,rr,1 Jrf rJr -r 1, 1 -, , 

Planting of cocoa rM not 1nu~B~P- ~nfJ ~ -
approximately 80 tonMs , ,._.,.., ,.. _ ~ ... ~ 
Inter planting cocoa under cownut") 11:::., 000 J ~ - r ~~ '~n ~ ., 

h 
A ( •r _ __. ,' Gr _?-~ C. 

1200 hectares were estabhsh~d by t ~ r:r•-' 0 ~ - - - - ..--~ ,.. 
_,., .i.. ri ::;'- 1 ·0 e.r..Y-: > .J I 

The Australian Government enwura,g'::" , , ~ ' ; J - ; _ _ _ _ :::._:r 
. A'' f • "¥26 -, ~ r e _J .n r ' -

passing The New Guinea Bounti~s v< 0 , ~ ., -

(Papua New Guinea Preference) Act of ,92& _. 
• .r.. D er-~ r. - :7,- ::s-r.,r ., 

Cocoa was one of first crops planted ,,. ,er 1:r J , ,/ - ~ 

Keravat was opened in 1928 ~ _ _ _ 
The demonstration plantation pro•lided adV'GR 'o gr7N':, ~- • ,uJJ' 

1 

seeds from selected trees at reasonable prGRS 

a) Additional breeding material was introduced 'TtJ, ;a ra - • ~
2 

b) Pre war research was concerned with seed se1ec!.O,. a- r.: '~ ,CJ 

propagation 
c) A spacing trail was planted In Septerrber ir • 935 
d) Cocoa weevil Pantorhytes caused problers r · 9£1'.: :1-.c , ;s- ~...:i 

problem in many parts of PNG today Therefore sr;G, - 9 , - ,; :;a.~-; 

tests were initiated 
e) War outbreak in the Pacific halted 1..vork and =>apL-a '1eN ::; .. - ea ~ 

producing fell dramatically. Export 1n 1936 to 194': ~e-roc ~ ,e~ 
about 200 tonnes per year 

f) In 1946 to 1947 only48 tonnes exported 
g) Figures increased gradually to 730 tonnes n 1953 'O ' ~ - --~ >A-e 

plantings 
i) followed and resulted 1n tha~ exports coca lee 1 ::: X~ ~ --... ~ -

1961 to 1962. 
ii) 20 000 tonnes in 1964 to 1965 Tre oea '< e.x:x,-- , ea · ... as ·;3"; 

when 48 000 tonnes exported 
iii) In 1990 the Bougainvtlle cnsIs 1nterrup!ed orocLc!.or ·--~ 

Smallholders now produce about 64) o of r.:-ie Cot."'::; s arn-:.:a 

crop 
After the war in 1948 and 1949. trees were selectec f •or <~"3-.3; 
demonstration Plantation, Lowlands Agncuitt..re Sx0cr "'e"': 5:.a•cr. 
(LAES) now NARI. From remains of bombed out Rab.a_ 8c3" c 
Gardens and Asalingi Plantation pods from trees uSed :o o-.a"'! - ~ .3 

number of progeny trails on LAES 
From 1952 t_o 1957 res~arch expanded A se.ection ::1Nj ~-cce ~ 
program Initiated, spacing and fertilizer trn,ls la,d 001.-.f\ ~"Cd 

processing researched, vegetative propagaoon by ct.:: ~ t'"t.3"" -n.c-..:! 

Papua New Guinea Trinitano cocoa Is 1;er, 11eteroy'er o0~s , - ~~..,., _..., 
origin~lly from crosses between Cnollo and Foraster-.:> !\~s ·/,;_!- ,_1,.; 

crossI'.19 programme in 1958 for poss1tl1lity or oDl31n,ng <Tioro-. c\? 
Material by ?rosslng extreme or parents ba1ng b.Jsed 00 p.:}(J a-i.:i t>aan 
characteristics. This was partly successftil 
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rl 1060s a significant problem occurred. The Va 
In ea y ~ · . scuI8 
Dit=>baCk disease (VSD) was ,n many parts of the country i r Strea 
Gazelle Peninsula. 11 was first recorded on LAES in clone ncIue1;"' ~ 
lone Testino Series Ill in early 1961 . Proposed hybrid b K1-,o~ ~ 

c d I reed· '" programme was postpone as severa years were spent on 1119 
nto this disease. Experimental work was not resumed till 1 reseat 
~irsl Tnnilario x Amazonian hybrid breeding programme 969 Ch~u 

. . . h d. . expa11e1 
1980 to combine high yields w,t 1sease resistance. Thi ee1 ih s Was ,, 
the Cocoa Industry Company, which became the Cocoa a don8 b 

. I f f II nd Co y Research Institute 1986 using n orma ,on co ected by DAL conlJt 

staff on yields and resistance. Improved hybrid seed garde reseatch 
. ns We 

established in 1986 and improved seeds (SG2) became av 11 re 
a able t 

growers in 1988. o 

10l 

1 il 

Notable features of the Cocoa Research Programme over the years ha 
ve beeri: 

A) Agronomy 

1) Shade. spacing and fertilizer trials were conducted from the late 1950s to 

1970s 
2 l Studies and trials of suitable soils for cocoa, suitable shade species, and 

pruning techniques 
3 ) Planting cocoa unde_r coconuts be~me standard practice in many areas of 

PNG after tnal work rn New Ireland rn the 1940s and 1950s 

4 ) A study of propagation techniques started in the . 1930s, using seed, cutting 
and bud grafting methods. The change from cuttings to bud grafting as a ms• 
effective method of cloning gave rise to commercial bud grafting, which beg~e 
,,, Augusl 1976. and the transition from cuttings were completed by n 
September 1977 

5 Selection and cloning of VSD-resistant and high-yielding material for 
d,stnbut,on to growers 

E Development of more efficient spraying machinery and techniques for pest 
contro 

B) Breeding 

' , Selectwn of Tnnrtano material introduced in the early 1900s and the 
establishment of collections in 1948 

LJ The 1mportat1on of Amazonian and Amelonado material and its evaluation 
,n the 1960s 

3 J The ,mport.at10n of selections from Puerto Rico and Ghana in the early 
,97us 

~, Jn1.roductions of material from Kew Gardens and Reading University 
collectwns and USDA 

1 M1&m1 collections commenced in 1975 
11 lntroduct,ons of Amelonado material from the Solomon Islands 

tn 1985 



-

The success of the hybrid breed,n(J prr>gr~mrrt: rTM,.,rtr> ' ~,-¥':;nor, a1r 
1 

'"' 

5) ,1 .., , . , _,..,,. ,.t , ,,.,'),,t r~r 0 

1980 and the est,iblfshment of hybrid .,~~•J rp,r,;-.r- '" ~ ·, ; ~ 

hybrid seed for redevelopment ,n 19~2 r5G1_:1, .,,. tX. " -r _ "\ __ 0 ,... 

6) The development of new ,mproved hybnd1 f:,GZ11 3r-1 ~ - --; 'J' ' , ,. : 
1 , - ~ r•rr,. -~ 

of seed gardens between 1982-1987 for rFJrrrr~rr; :3 ,_; rr;>,,,, j • 

C) Entomology 

1) Identification of Pantoryhtes we13v1I as the mapr rr,e;f ~s • ,,r 'l/JJ::5 -

many provinces of PNG. and the deve1opmef1' o' Qjr•n ,....~ ½; 

including biological control using Craz.; Ar's 
2) Study of the Giant African Sna,I a de•,asta~ng ~% • of -:,./ .hE. - , - ~ - ~ -; ~- ~ 

young cocoa plantings, wt11ch was ,ntroduce1 o-; T <:l ,av~ ... ~--::-= ~,- - -; --= 
war, and the adaptation of Gona11s sna I 'or 0 10 '~ r,.a ~ ,. ·--:;. 

3) Research on the biology and control of a ,rde q--g~ 'J' --..or.-G3 .;-1 ;.--~...-'! 

tree pests which are constraints to coc.oa or'.)d•;ct:or e 'J ;::>5 / ,; 

D) Plant Pathology 

1) Detection of Vascular-Streak D1eb0ci< r /Sj d s,::,..,ase ,,- ::;:- ::a~ , 

virtual cessation of breeding and ag;e,r-vr, 110 -'" ~~- 3-S2 =-~ ~:::; 
2) Identification of the causal orgamsn c' IS~ ·'-e 1s-,s ,:;-::;- ':- -1 :;;:- ­

measures and of a quarantine screer.,...g 'Ev- -G_.e ":;.- :: a--r; - il3-

entering VSD- free areas of PNG 

3) Development of improved sprayr.g ·ea-r .c; .... es 3-= - ac- - :a- ·-~ 3;acJC 

Pod control from 1979 to 1985 arc a 5e-es ,y ::;..a.c :-....e-s- .3 -

investigate the potentials arid rte - ~ :;c- 3 -: ::ceca 3 ~ ::i--:: 

(Phytophthora) pathogen cortroi - eas...-es 
4) Development of a trunk in1ectmr ·ecr- ;C...e _.s. - ; ::~~ -.c-..s ~x 
5) Identification of vanous rr ror dtSeasas : · ::ceca -x =~ ~ 

Disease. etc.) and recorrriercec x,;;;; - aas...-gs 

E) Processing 

Studies and trials on fenner ~::on or ::occa 3"'C .!r,~ ,ec~ --... 

in the 1950s and 1960s. rasv cng r "ecc-r-,.._e,...ca:)Crs ~ ~ • , 

commerc,al and effiCtenr n eU'Ods or OtO\.-~ 



Teaching Strategies 

A. Introduction 

A$k $ludenls to state the origin of Cocoa 

::: Show a \f\lorld Map and ask to locate origin 

3 Desrned Cultivation and Growth of Consumption in the Wori 

to PNG 
d lhraug 

4 Show PNG Map and ask to Locate Cocoa cultivation area h 

5 Desc.ribe briefly the introduction and spread of Cocoa 
8 

6 Explain processing and marketing of Cocoa 

7 Give brief history of Cocoa Research in PNG 

B. Body 

1. Use history notes, Give correct origin . 

2 Use a World map to show correct location. 

3 Using history notes, describe Cultivation and Growth of Consurn . 

the \Norld through to PNG. Pbon in 

4. Use PNG map. Locate Cocoa cultivation areas. 

5 Use PNG map and notes to describe the introduction and spread 

~~-
~ 

6 Use notes and field trip/visit/exposure, explain processing and 

marketing of Cocoa. 

7 Use notes and field trip/visit/exposure, describe and explain Coco 

Research in PNG. 
a 

C. Closure 

1 Orally ask students to: 
a) Give origin 
b) b) Show locations on the map. 

2 Short test on origin, cultivation , consumption, growth and spread, 

processing and marketing and Research in PNG. 

3 Mark (1 or 2) and evaluate student performance 
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swdent Activities 

1 state the origin of Com~ 
- ---------------------

-- --------
--------- - -·-------- ------------------ ------ -------

------·-------------------------- ----

2. List Locations of early Cultivation of ozoa ----------------------
------------------------------ ----- ---------

-----------·----
-------------------

3. Describe early Consumption cocoa. 

------
---------------------- --------

4. Explain the Growth of Consumption lead·ng to cocoa revs-1 •rx,..y 

5. State a range of cocoa products 

-----------·-------------- --------

6. Describe the spread of cocoa through the world to PNG 

-----------------·----·----------------------

---------------------------------------------------- --------

7. Explain Introduction of planting material to PNG 

- ----------------------------------------·---- ------
----------------·--------·---------------------... ----

- -- -------------------------------------

6 l 

-



l 

!} Descnbe briefly the Cocoa research in PNG 

PracticallExperlential Activities 

Teachers are encouraged to organize for resource people t 

discuss historical experiences 
O come and 

2 T eache:5 to arrange and organize field trips to cocoa plots a 

appropnate. 
s 
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UNIT 3: CLIMATE F~ QROW,NG COCoA 



l 
tntroduction 

. ~nt reourrements climate is the most important det 
-Vter ~ 8'1C l"' u1· ·~ " • . errnin 

-~ ...... r co.s O rnate 15 made up of a complex inter- relationship off ant Of 

c ~ ,,, c coc . d . h t . acto ¾ 
: • _ _ ture (ta•·•·•&v detennined by attrtu em t e roprcs), rainfall h . rs Su 
es le,; ~""a · ~""' ] 

, un,,dity cti 

rn,~· sur-"'oht and W'nd-speed. • ClolJ 
'-"" ,sc: - -

0 

c _.__~ of t'le quantity and distn'bution of rainfall and temperature is 
._ va Jaov . . Usual! 

sffioent to set f.mits within which cocoa growing could be successful. In this y 

stJde.,t w.:11 bas•cally learn the climate factors effects and have a feel of Unit the 

-,+runents equipment for measuring different climatic factors. Therefore . 

- '-
' rt COve 

AFutude 
2 T enoe'crtUre 
3 Ra·nfall 
L Latitude 
5 Sunt•ght requirement 

6 Effect of sunfight on cocoa 

7. \Vnds 
8 Other ~'feet of d rmate 

Leaming Outcomes 

M tie completion of the unit. the students can: 

A Describe the altitude where cocoa is grown 

8 Grve requrred temperature ideal for cocoa growing 

C, State range of rarnfall vital for cocoa growing 

D ) Identify the latitude where cocoa is grown 

EJ Define sunlight requirements conducive for cocoa growing 

F) Exp'ain winds requirements necessary for cocoa growing 

G} Refer to other aspects of cfimate important for cocoa growing 

Content 

Figure 3-1: An ideal Weather Station and weather instruments at CCI PNG LTD 
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A weather station is where weather and other cfrmabc condr',.;oos are ~r:i.."'G :r,:; 
monitored for a particular area. At the station are vanous cJiriax ~ ctoG -:s:r.;,e;-:, 

are installed as shown and discuss below 

The climate 

0 Anemometer 

~ v u , v 

1 
ml 

C '.;:'. I 

D 

Solar ratfranc .., 

sensor 

l 

-, 
-?- '3 "' s~-~ 

Figure 3.2: Showing the weather station and weather iacmrs ,nsrruman:s 
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Alt\tude 

, . Cocoa can be grown from sea level to 600 meters above sea 
1 

Papua New Guinea 
eve, iri 

2 Above 600 meters, diurnal range can be greater that 9 *C 

· annual temperature less than 25.5*C and tl1eari 

3_ Common occurrence of mist and cloud in hilly coastal lowlan 

the risk of fungal diseases 
ds incre 

4. Therefore, cocoa cultivation not recommended asEl 

5_ In Papua New Guinea cocoa growing ~re in places where th 

minimum temperature not less than 21 C and mean maxin, e fl'lean 

temperature not more than 31 *C Un, 

Temperature 

Instrument for measuring temperature is the relative humidity and air 

temperature sensor 

1. Temperature conditions favouring cocoa growing are where 

variations are small and the diurnal (daily) range is most con!f asona1 

throughout the year 
ant 

2. Mean annual temperature most suitable for cocoa is 25.5*C w·th 

mean minimum of 15*C, a mean maximum of 30*C and dail : a rnonthly 

3. This order of daily temperature is necessary for initiating bu~-b:ng~ of s~c 

4. If the daily range exceed 9*C, leaf- flushing can be excessive rSfr~g 

where maximum temperature rises above 28*C especially 

5. Flower fonnation appears inhibited at mean annual temperatu 

25.5*C 
res below 

6. All coastal areas in Papua New Guinea are considered to sat' fy t 

temperature conditions 
15 hese 

Rainfall 
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Figure 3.3: Flooded river after a lot of rain fall. Figure 3.4: Lots of rain ·Nater -... - ~--"' 
damage road infrastructures to rural areas 

Instrument for measuring rainfall is the rain gauze 

1. Most cocoa growing areas in the world have annual rainfall of 1500 to 

2500mm. 
2. Careful selections of soils and good management enable cocoa :o be 

grown successfully in areas with annual rainfall as low as 11 SOrrrr e ; ._ 
parts of Nigeria where rainfall is less than 1250mm while '.our rnor tr..s_ :· 
the year are dry, such seasonal climates appear to have little or no eF·ec: 
on yield apart from producing peak cropping periods 

3. The severity and duration of " dry season" cocoa can tolerate will deoe,c 
on available water- holding capacity of the soil 

4. It is widely accepted that the loss of water by evapo- transp,raoon from 
area planted with cocoa is about 100 to 125mm a month imoty,rg a 5,r .a· 
mean minimum monthly rainfall is desirable 

5. Areas with rainfall more than 4000mm are undesirable a;; are liable :o 
nutrient losses through excessive leaching, soil erosion and increase<: 
incidence of fungal diseases 

6. Cocoa production needs rainfall evenly distributed throughout the year 
ideally no month less than 100mm 

7. In Papua New Guinea, three months in a row with less than 100mm oi ra n 
is unsuitable for cocoa 

8. A total annual rainfall not less than 1500mm to not more that 4000rrm ,5 

considered satisfactory as average annual rainfall is about 2500mm ,s \.•,e 
distributed throughout the year with a short dry season is preferred 

9. Cocoa grown in areas of Papua New Guinea with rainfall greater than 
4000mm with free-draining soils e.g. Buin (4100mm) and Lea (-l600mm' 
fungal diseases can occur 

10.Good cocoa growing conditions is associated with high hum1d1ty the 1m .. er 
relative humidity of dry season accelerates water loss from tree · 
transpiration 

11. Mean minimum relative humidity of about 70% preferred 
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Latitudes 

~ be grow between latitudes of 20 *S and 20 *N b 
cocoa can *S d 1 o *N h ut rn · duced bet\veen 10 an w ere Papua N Ost w 
cocoa 1s pro ew G . 0rta• 
" rithin this band llrriea / 

'es 
sunlight Requirements 

of cocoa to shade indicate amount of sunlight fall' 
1 _ Response 1ng on 

can affect yield . . cocoa 1 f hip bemeen tree growth and interaction between arn r~~-
2 Rela ,o~nstercepted by tree and soil fertility ount of rari1 ' 

energy I t ·11 b bl 1.1 an 
Soil fertility is not limiting fa_ctor as rees w, e a e to be producu t 

3. more sunlight and will require less shade . . Vely llse 
Cocoa in infertile soils may_ do _very poorly under s1m1lar low shade 

4. level are inadequate to maintain higher degree of metabolic activiti:: i'1lJtrien1 
by more sunlight nalleeu 
In Papua New Guinea an ~verage of about 5.5 _hour~ sunlight Per da . 5

· preferred although this vanes from 4.5 per day m Bum and to 6_ 1 Pe/ is 
Madang. In other parts of the World averages 7 .3 hours per in Trinida day at 
low as 2.6 hours per day in Ecuador d to as 

Effects of sunlight on cocoa 

The transference of the sun's radiant heat through the air and the soil is 

essential to plants 

Thermal effects 

Three important plant process directly affected by the temperature of air and soil 

a) Growth of plant tissues closely correlated with air temperature and 
truck growth where soil water supply is abundant and regular but not 
where distinct wet and dry seasons cause irregularity in soil water supply 

b) Metabolism involves enzymes activity is accelerated by rises in 
temperature. Found that pod ripening is generally more rapid during the 
hotter months of the year 

c) Leaf temperature may be as high as 18 *C to 20 *C higher due to 
exposure to direct sunlight and corresponding increased rate of 
transpiration may be two to three times as great than cocoa leaves In the 
shade 
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2. 111umlnatlon effects 
f d .,,ct n, rr71 -3•,.o ,.. ' 1r_.1 

. ortant plant processes depend on tM eff':!c.ts o •r -
1 

u 
n1ree ,mp .k~tr oratt:J s p<"1 y..J0 -

Winds 

a) Photosynthesis. Light Is essential where ca,w Y -

1·11uminated leaves from carbon d1ox1de and Nater _. ,1 Ja 

00 
5'JU-3P'' ,r,-.r,e r ( , ., -

b) Movement of stoma1a about 35 000 to 60 0 per . _ : <7; , _o/"i ~ / 

open under direct sunlight 1n the early mom,ng :.3nd tru" ,cj 

of carbon dioxide gas, water and oxygen outs ~ ,,-1 1'7_.. 

c) Enlargement of cells of certain plant tissues Late ,n 111-e d8'/. ~ - -~ ~ 'l 
intensity on turgidity of guard cells which regul:.3te tile srze of T ~ :r, -_ ~ -Q 

loss of water from leaves by transpiration. enhanCP.d O'/ a r~.;.d;v ~ -

water supply of the soil 

Instrument for measuring wind direction is wind vane 

Strong winds can 

1. Adversely affect cocoa. Leaves has short petiole and can be dari~ec -:;y 

movement of steady winds 
2. In dry season decrease the relative humidity in a block and rncro--ase 

evapo-transpiration, if persists trees die 

3. Bring salt spray from the sea to defoliate trees. Difficult to grow cocoa 

close to the sea 

Other Aspects of Climate 

1. Low temperature and high humidity as in wet season in Papua New Gu siea 

favours the spread of fungal disease such as black pcd, canker and vasc1...ar 

streak die back (VSD) 
2. Wet season is ideal for cocoa development in Papua New Gumea wn.!e ai :re 

same time is ideal for disease build up 

3. Wet Africa harvest and ferment during dry season and good quality cocoa 15 

produced by small holders using sun drying 
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,pAchlng Strat~glPS 

A.} Introduction 

B) Body 

1 Ask students to list climatic factors of Cocoa 

2 Slate Importance of temperature 

3 Give the range of rainfall for cocoa growin 

4. Describe the importance of sun light 
9 

s Explaln the process of transpiration 

6 Explain Importance of photosynthesis 

1 Use notes, Give correct climate factors for cocoa 
9 

. 

2 Refer to a weather station, identify instrument for mrowrng 
easu · 

climatic factor 
ring each 

3 Using notes, describe the process of transpiration 

4 Demonstrate the process of transpiration 

5 Conduct an experiment on photosynthesis 

C} Closure 

1 . Orally ask students to 
a) Give climatic factors 

b) State measuring instrument for climatic factors 

2 Short test on climatic factors and importance to cocoa production 

3. Mark (1 or 2) and evaluate student performance 
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student Activ1tles 
---

-------------------------· -----------------
-------

-------------- .. --
2. Describe the effect of temp~r;3•1;r<? r;r 7/f..~ 

-- -- ------- - --- - - --
-- - -

- -------------- ---------------------- -------~-------------- ---
--------

---------------------- ...... - ---- -- --------- ---
---------------------------

3. State the range of rainfall requrred fr;r r:,r..,r.,r,;,; p,r..c 

----------------------

-------------------·---- --------

4. Identify the lairtude rdeal for cocoa grow,r g 

----

5. Describe other factors needed for cocoa gr:;w•rg 

6. Explain the effects of wmds 

-------------- - ---
7. Write a page on the effect or lo •• temperao re a"',~ ~ - ---

cocoa - · '-' 4J"' "'---C..!\ :::r 

-----------·- --------

--------------· ---------------- ----
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; 

_j (a') 
-~Y 

C J 
- 0 ,r 

0 

~ 
.__:--=t.,6=-

lL 
~ ~1-

g fderitdy. label and discuss each weather instrument of a weather 
siatior 

, o Srate the function of different instrument of a weather station 

- -------------------

Practical/Experiential Actf vi ties 

Teachers are encouraged to organize for resource people to 
come and discuss climate 
and weather paNems 

2 Teachers to arrange and organize a visit to a weather station 
nearby 

3 Identify instrument for measuring climatic factors and discuss 
each factors impact on Cocoa production 
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UNIT 4: NURSERY 

7.1 



----- r.; -.:--,..~ :; o' -e-., trees usmg vegetative parts of e . 
~E-::: .. 1:, ,..;' ' .;,,::~ ~¼.> - ~ - . • X1sti 

~ .:- ...: ;--: - ::;: seo~ ~ e;-=~--s :J-oo.2"Q2~00 planting matenal will PrOduce a ng 

~ __ ~ .. - _ _ E -::-c-z E ta-..e:.1 and ,11f'I demonstrate homozygote Ccion~ 

- • 'Z ~-= ..,, - ~ . ' . Joo_Q 

_ __ .-- . _ .. - "" E.XG-:t) tre same as) its parent' in every "1ay 
1 

~ 

-: ::: ::.-;. -:;......c ! ;...ie,. ~ -- ~ - • 
... • f tr 

__ ~--- -'-- ---~ :-~ a-s 1-l:7 ,,tS~o:ng. resistant to pests and disea=~ h ~ 
G :; _..i....... ~- '-"' _,_ .....,_ .,_ -

• ~ a"f; 

:.o::s . - :::- c= .a--~ a-:~,;-.-: - .a:_-y 2rge seeds. they too will show these c 

= - "'-~ ~ :.z-:-: -E'_s,.:~ - ·, ·mizes variability therefore performance 
-- .. -= - - - ...,.,.__,. -

Of~ 

-ecc ~ _ e:: ~=-= : ::-:;-~.es :.. -~a...., growth and increases cocoa yields of the 
0 

-:-a -s::: : _2 - 1 :. ~- ::,e::; :-~ se,,ects:d dones are well screen and well managed_ 

::,.:.-~ s·✓- : :;.r: ..se: ~ :i a-::~ n aterial when available/possible. When not 

G.-2 z:;: "'c-:;o- - e-:~ "':f.n J seeds should be planted. Propagation of clones 

-e::_ -~ see'.: -;s ;·c-1,- 4 0 , seed to provide rootstock for the material to be 

~-z""~ ~.,....: ~ o---e.:i :,.a'"::'l; materiaJ and hybrid seeds have to be source from cc, 

• _ -se~ Z; s-,-,e::z~ St-5 needed to produce them. Therefore in this unit 
' 

:--_:::e-..s ,r- 'x~ a~-: a-;,p·eciate the following out comes. 
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Learning Ovte,omei 

~I tfle completion of tM unit. th4! ~~..s c.ar 

A Defn" e r.urs,;r / 
B s •.a·e (tie r~ 50f!S fr; r ~r,g =3. J·~·, 
C 0,5(..USS s."e p·e-p::?ra•ors Ci"/.h:1_.,.,~ 
D 0esr.,nbe gene·a r ..,'SY/ ..,..~~o/"ft-~·• 

E o-.ne· aspeci.5 of r.,r~/ - ~~~?- ~ • 
F Exp!a t1 types of r Jr~r~ y -.,,-,:-c.1 ,~, 
G 0escnbe txJ-11 to " !re oo / ~ 
H Oescnbe vege:.a~ue V OW~lf :, ' 'lr-,_3 j,/£ --; 

content 

nie Nursery 

A nursery is where seeds are raised 4 W 5eed :.c seec" -gs :;~s -~ - =- 'i2 

ready for field planting. Cocoa seeds are er,.,e""'$·1= a- ,; e z-,.~ <-:,..,. '>.i~~ ~ 
should be taken to raise seedi;.ng ur:t. frie 5eec ~~ 3 - a_:.,-;; ':rv-q ~ ~ 
transplanted onto the field. 

Advantages of having a nursery 

1. Raise ovm when not buy;ng 
2. Best to raise seedlings in a nJ-xr/ 
3. Seedlings easily looked after and ore~ r a 5--a .t-s:a 
4. Possible to choose the bo...st seed .rgs a,c ;;.ar- a~ -cs s... ~ :' L - ~ 

5. Whether seedlings are hybnd seec .ngs or raJSeC as -xt ~ ~ :le ?-ac 
with clonal material. the approach to es:a.:i ,s.-- ar.d '"--- .ri; ~ - .... --s.a- • ...._..,. 
the same 

Site selection 

A good nursery site should have the iotlo\v-119 fea~ ·as 

1. Well drain, very slightly sloping land iS me bes: 
2. Good water supply is essential 
3. Not too far from the block where cocoa w, 1 be o an:ed 
4. Not near or under old cocoa trees to avoid d seases ano "Sec. oes:s "'3' " 

harm the young seedlings 
5. About at least 100 meters from the nearest mature cocoa rrec.s 
6. All weather road access is essenllal for rainy .... eaL'"ler as tnc hc.s! :."Tl~ tor 

planting cocoa 
7. Good supply of good quality top soil 
8. Plant wind breaks as young cocoa seedlings are ,ery sans..U\-c :o ~t.~~0 .... 5 

movement by steady winds 
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Site preparation 
shlng and felling, Clearing or weeding 

I. Under bru under growth and shabby plants 
1 Remove 
2 Fell trees d I t I b 
3 All material removed an comp e e Y urnt (basic se 

I 
·ng a block to plant cocoa quen,..h 

c ean ""' as 

11 Levelling · · I ·t h I d . 
. 1 Gently slope site is idea as I e ps rainage after hea 

2 Frame to support shade vy rairi 

3 Poly bags . 
4 Irrigation pipes laid properly 

lrng done manually or front loader/ bulldozer d 
5 Leve I epend· 

the size ing on 

111 Drainage . . 
· 1 Cocoa sensitive to water log_ging so essential that the nursery s· 

drains quickly after heavy rain . . 1te 

2 Main drainage channels should be dug in the direction of the 

steepest slope 

rv. Design and construction . 
1 Temporary nursenes 

Set up to establish one small to medium size cocoa block 

2 Permanent nurseries 
3 For plantations or commercial enterprises that supply 

seedlings to many growers 

Nursery size depends on how many seedlings needed to plant the block 

1. Calculate the number of seedlings required for field planting 
2. Add 40% more to allow for Culls (30%) 
3. Seedling bags containing non- germinators (10%) 
4. Divide this number by 20 and will give the required size of 

the nursery in square meters 
aJ Assume a planting density of 625- 722 trees per 

hectare, 
bl Approximately 43.75m2 - 50.5m2 of nursery space 

area will be needed to raise enough seedlings to 
plant out every hectare on a cocoa block, 

cJ i.e. 625 trees x 1.4 ( 140%) 
dJ 722 trees x 1.4 (140%) 

/20 

= 43.75m2 to 50.54m2 
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Figure 4.1: Cocoa poty bags Arrangemerts n 3 r-,Jr:.-er/ 

Types of structures 

a) Temporary nursery materials -, • 

Figure 4.2: Temporary Nursery (Bombom) Using Coconut Frorcs 1or S'"'ada 

This type of a nursery is easy to make but will break down under weaO'ler cor~ :x>r 
rapidly. Bush materials will rot easily. 

Steps 

1. 2.5- 30 meter long hard wood/ kwila posts 
2. Strips of split bamboo 
3. Coconut or sago fronds 
4. Black polythene seedlings bags size 35 cm x 18 cm 
s. Live shade, one 1.Sm long gliricidia stick for every shade tree rs neooea 

Between 16 and 20 Gliricidia shade trees w1II be needed for every 50m2 °' 
nursery space, depending on lay out whether square or rectangu,ar shape 

o. Empty 200 litter drums, for water storage and catchments 1f roofing nearb) !o 
provide water for the seedlings in dry weather 
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. 4 3. s mi _ Permanent Nursery Using Gliricidia Trees Figure . . e 

t terials are easily to construct by using already establish Semi-permanen ma b ed . some modem materials and some ush materials Th shade trees or using · ey Will 
last long and will not provide good shade. not 

Steps in Construction 

1. Plant Gliricidia (live shade) by p(~ttin2g thbe tw1 .5 meter long sticks in 
the ground at 2m x 3x spacing 1.e. m e een trees within a ro 
and 3m between rows) 9 months before you sow cocoa seed . w 

I . t . t . in the polybags. Trees need regu ar pruning o main am the shade at 
suitable levels 

2. Alternatively, coconut or sago fronds can be placed on frames h 1 up by posts to provide s~ade of appro~imately 50%. As frond d;,d 
they let in more light. This helps seedlings to harden naturally. 
When other materials are used, remove gradually starting 4 weeks 
before planting out 

3. Seedling bag supporters made of stakes and bamboo splits are 
installed underneath the shade 

4. These define seedlings bed rows, made 36cm wide to fit double 
rows of seedling bags (i.e. 2 x 18 cm wide bags). 

5. Beds should be arranged in series of three 
6. An access gap 25-40 cm wide between each bed (double row of 

bags). 
7. Every third access gap should be slightly wider- 60 cm wide- to 

permit easy access for wheelbarrows and management operations 
8. Lines can be continuous down the length of the nursery 
9. A wire or piece of wood placed across the lines at 4 .5m interval (I.e. 

25
th 

bag) down the row to mark out blocks of 50 seedlings I.e. 2 
lines of 25 bags making It easy to count the seedling bags 

1 O. In larger nurseries with longer rows it may be helpful to have one or 
two paths running across the nursery 

11 . Using these arrangements, every 1 oo bags will need total area In 
the range of 6.75- 7.5m2 depending on the width of the access 
gaps used 
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12.Place the 200 liter drum1 ne~r thP. nur1'-:r/ ~r d "&,,/f .,..J ;,i ' '':Ir.I •n 
catch ra in water or n'1ar a U"!'11r -v.> ':;]1111 t"Je: r'!t;:/~,.. -,ro/1 'J-J r- .ard 

with a buck~! 

Figure 4.4: Permanent Nursery Made From modem rra:era..s 

permanent nursery is constructed using modem and durable matenais Tre-~ -_r::,es 

of nurseries are expensive to build but will last longer and adver:.e Nea~ er 

conditions as they are made of metal frames, and covered wrth nodem sraca 
clothes that are very effective in screening or shielding high sun li91"--t eri~rgy ,rd 

radiation. 

b) Permanent nursery material needed 

1. Galvanized 2" pipes 

2. 2.5- 3.0 meter long kwila or other hardwood posts 

3. 8 gauge plain wire 

4. 10 gauge tie wire 

5. (Smaller nurseries) 4 empty 200 litter drums and some roofing tron for ca:cr.rer :s 

and water storage 

6. (Larger nurseries) materials and equipment such as pumps (genera:ors \, -;. oes 

filters, and water storage tanks for the irrigation system 

7. Black polythene seedling bags size 35 cm x 18 cm 

8. Salon shade cloth 

9. Some nails 

10. Star pickets 
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tff± r 

dure for 8 permanent nursery 
Construction proce 

5 3 0 meter long pipes or hardwood posts to make th 
Erect 2 - · e Shad 
of the nurse!)'- Id b 1 . e fra 

d •ntermediate posts shou e P aced in holes ti Ill& 
.... The r.orner an I ·11 b 2 0 2 5 m b 1at ar 
'- dee so that the shade frame w1 e . - : . a ove the groun e 0.5 
3 The~e posts should have adequate supporting cross-struts to holddthe Ill 

and shade material up. . frani 
A 

ble the shade frame according to the planned dirn . e 
a. ssem ens1on 

nurse!)' structure. s Of th 
b. Attach the Salon shade cloth to the frame by looping the shade e 

over the frame . . . Cloth 
Sewing it back on itself by thre~ding t~e wire through the shade cloth 

4. around the frame pipe in a looping spiral. and 

5. Lift up the shade frame and attlach tiht towt~1the asuhpapcokrtsapwosts. 
Cut the star pickets into 50cm eng s . . 

~: Drive these into the ground where _the seedling beds are to be located 
depth of 20cm, so that 30cm remains a~ove the ground. to a 

8. The dimensions and layout of the seedling bed rows are the sarne as for th 

temporary nursery. . e 
0 String the plain wire between these star picket lengths to form the se . 
" · 'd t. tw . edhng 

bag supporters. As the rows are 36 cm w1 e, pu m o pickets 36 en, a 
the end of the rows and then every4.5m along the rows. Part at 

1 o Install the nursery irrigation equipment and materials. This will involve 
· th d · f th running 
a pipe from the water source to e pump an . a pipe ro~ e pump to th 
water storage. If the pump is not manual or dnven by a windmill, it Will r e. 

, ti equ1re 
some engine and energy source ,or mo ve power. 

i , . Ideally the water storage should be installed on a raised platform to give th 
system some pressure to deliver the water to the seedlings. e 

12. The outlet from the sto:8ge can either be through a !urther se_ries of pipes With 
micro sprinkler outlets in the nursery or by tap for filling watering cans. If such 
a system provides too little pressure between the storage and nursery, a 
further pump may be necessary. 

13. In hillier locations, where the stream from which the water is taken, drops a 
considerable height in the vicinity of the nursery, a water race system can be 
used. This uses gravity to bring the water from its source to the nursery. This 
system will involve installing a diversionary pipe or channel upstream, which Is 
operated by opening a simple value or using a syphon to fill a storage tank. 
The tank is installed lower than the take off point in the creek but higher than 
the delivery point in the nursery, to provide the necessary pressure. 

14. Such a system will be cheaper to install and run, so is desirable if it is 
technically feasible. It is ideal for sloping land sites. 
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Figure 4.5: Overview of arrangement of seedling ,n poly bags 11 a r,1.,rser/ ::,ec 

Figure 4.6: Filling nursery bags with s011 
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FIiiing tho soodllng bngs 

The fo llcw,11na points need to be remembered when filling the seedling ba 
. 

gs ~~ 

{ 1) Use black plastic plantlng bags of the proper size: 35cm hi Sc:ill: 

across. Qh )( 18 , 

(2) Frll the planting bags with t_he best to~soll available. c11-i 

2) Collect black topsoil that crumbles easily when It 1s dry. 

3) You will need 1 cubic meter of soil (I.e. 1 m long x 1 rn deep x 1 rn high) f 

500 bags to be filled. . or every 

4) On the basis that 1000 seeds will need to be planted 1n the nursery l 

600 _ 700 trees of sufficient vigour for planting out 1 hectare of a coc: 
0

bta111 th 

5) 2 cubic meters of soil will be needed for every hectare that the nursery~ bloc~. G 

provide seedlings for. is lo 

6) This soil should be sifted through a 4mm sieve. 

7) Do not use sandy soil or soil from old cocoa blocks. 

8) Make sure the soil will clump together when wet, so that it will stick to th 

when the bag is removed at planting. e roots 

a. Punch the bottom flap ends inward and fill the b 

soil right up to the top of the bag. ags With 

b. After filling the bags, dump them twice to make th 

settle. However make sure the soil level e Soil 

9) Is still high enough to stop the plastic at the top of the bag from curving . 

If that happens inwards. 

10) The water will not get into the bag when the seedlings are watered. 

a. Line the filled bags up in the beds marked out by th 

seedling bag supporters. Make sure that the bag e 

well positioned and firm in these support rows. s are 

b. Leave the bags filled there for two days before pla t· 

the seeds n 1ng 

11 ) If the weather is dry and no rain has fallen, do not plant unless you can h 

water the bags before planting, and at least once a day for the first two w a:d­

after sowing and once every second day of the week ee s 

Figure 4.7: Seed Treatment. 
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aned seed fungicide ,md a Rmall ;im<,un1 ,if " ~tm :Jt r qh1 V!,;d fvn1J1ode 

10ft c1° dust well mixed ancJ ready for parlrinq 
r,..t d c;ean saw . 4 

ari sG28 hybrid seeds are not readily ava,labI'1. Tr11'rli31"r; 11:1>,1h 'A< r;~ 
1. If tained from big trees wlth big podti <ln ~n 'l'!t;Jbf,,1''!f1 ,,,~ irri '///µi ~;1r-,y 

ob seeds from fully ripened pods should t>'1 0~ 

2. o~l~r- or under-ripe pods should not be selectwl 
3. 0 ds are selected or purchased. they muit b"l brr;lt~n ar<J1 •ti~ ;P,M1 
4. If P~ d in fungicide before planting. 

soa de should be broken with a blunt obJect hke a qfl("J! 1 mt a ~ ~:- 1~ , .,, 
5. po 

1J damaging the seeds inside. 
av~en the seeds are extracted from the pods, the m1;ol3g':! 9'ft'Jf;'.rj 'P-

6. W moved by rubbing them with sawdust and then NashrntJ tn-o/1"' , 
rf the mucilage is not completely removed from the seed th':!~ rr::r-1 ' ff 

7 • 1 rninate because the mucilage contains a chemical ttia1 ,top~ ~ .r::r £" 
~~~ seeds are then put in a bucket of water. Those that ~ ~; ".! ~ 

8. discarded. 
The seeds that sink to the bottom of the bucket of water are ro"e<""~ 3 ' 1'.! 

9· soaked in a mixture of 10 grams of metalaxyl fungicide n 1 111.er ,j « ~ ',y • s 
minutes. 

10
_ seeds that are flat, very small or germinated should also 00 16vlfo.ec 

Figure 4.8: Correct way to sow cocoa seeds 

Note that the fatter end of the seed is at the bottom and the thinner erd s at ~ too 
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Phmtlna ProCf'dU~ . 
· 

1,bered ,,..,,,en sowing the seed in th ct t" !)f' rt:"n1Pl 8 S Thf' 1{'''<''' nµ r 01nls ne-c- \ Eiee111ng 
~~o~ 

· eed or let the seeds sprout before Att> col"Oa s · -11 b d You l D<- n0t pre-gern11n bia nsk the taproot w, e amaged or be Plant 
h ........ ,,_~u~ there ,s A • nt by P t em l ,c-\." • Ost oerrrnnRtion sowm~ duce<: quickly. Therefore the seed should b • - . r ~., .::eeds re· · - e 1 - The , ,abtht\ <' l'\.X"\ 'O • P a111 ... ...,_ pul\.~ase Id b . . eo ,mmed1ateh am,r fro 8 pod they shou e sown within two d ~ Ii the seeds are taken m ays Of 
harvesting the pod hould be thoroughly watered the day bet 

~ The filled seedling bags sown in the middle of the seedling bags, ore so\\ting 
5 Cocoa seeds should e s ss it into the planting bag soil. · 
6 Place the seed ftal a

nd
t ~~~ deeper than 2cm or the first joint of yo 7 Seeds should be plan e Ur 

forefinger· in sown to grow rootstock are planted too dee 
6 If seeds that ahre be ce gbeh-veen the soil surface and the cotyledon tb gthere Will not be enoug spa raft the 

bud 'bl ft 9 The seedling bag should be watered as ~oothn as poss, eh~ er sowing. 
_ ed management problems m e nursery, t 1s water may 10 1 o reduce we rb' 'd h · usefully contain a selective pre-emergent he 1c1 e sue as D1uron (15 gin 
100 litters of water). 

B) Vegetative propagation 

There are four methods for vegetatively propagating cocoa. They are: 

1. Budding 
2. Rooted- cutting 
3. Grafting, and 
4 . Marcotting 

Key Points 

1 Of the four methods, budding is now the most commonly used because it is 
simple and convenient 

2 To carry out, once the practitioner has acquired the necessary skills and 
experience. 

3 The other three methods of vegetative propagation have major limitations and 
therefore have limited practical application. 

4 Budding is described in detail and the other methods, which are not recommended 
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f bud wood for vegetative propaga-tlon 
rype9 ° 

sud wood can be taken from Mh':r 
a fan branches or 
b. chupons 

2 
For all four methods of vegel.r.1 trve prop;Jg_:;t r;,r ,3 'j JfJ ,;r/, ~~r :r _jv,r-; 

gives a better shaped tree. 

3 
fan branches are used more often b~r.,;,,; SI:! 'tr: 1 ;-·1: -r, ""': ;'.:r.,,... .;,'" • 
The main difference between the r.vo ~f"Y!"S 0< eiA •'YA , "' <?- 7'"')-<"- -ac,. 

4· which differs enough to need drffer~r• rraraqErr: ... ~ 
Fan branches grow plagiotrop1cally l 'rorrzor~ :,,<J~,qfi 'F-✓ ,.-- •.:j.[,, * 

5· some of the branches tend to droop Nhicr gr,=-s + e ~; j<;..,;.- , 
6. 

appearance. 
Trees grown vegetatJVely from fan branch oud !¥'.JOO :-,"JO.h'= :;--;; ... -:. - ~ ~.,, 

7. 
ground level up, regardless of which propaga-..or n-r ~ -s ~ 

8
_ Formation pruning is therefore needed ,n :re es'.2t s:-,€-· ::; - 3?: "j -:r:,,-'.,J..e 

trees with a suitable shape. 

This is done for two reasons: 

a) To increase air flow through the block ard mt.S "E'Ct.ee .... e -oce-ce-;< L...-- ~ 

diseases such as black pod, and 
b) To make it easier to carry out block rrar agerer' ooe"3~ ,...s -;,...;e.- ~ .. ~ 

control, fertilizing and harvesting 

The work needed to formation prune dones prodt..ced ~r -a- ; -a- .c.- :;...,e .,,-..,ex: 

increases the cost of managing them. espeaa 1y 1wr er ·- e f 3~ c .... - ; - - s 

increased cost should be recovered by h gr er y•e•ds ·-:)r ... ~ ---a.-.agec - :-:.: 
clones, compared to seedling hybrids. 

Figure 4.9: Plagiotropic Growth Figure -4 . 10 Onhotrop1c Growth 
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fan branches: 
In contrast to . wtli habit and develop a jorquette . 

rthotrop1c gro ' in the 

a) Chupons t,ave an o rown from seed do. 

same way ttiAI tree_s g t enerally available and . . 

b) Chupon bud wood is no gd t ·orquette at a low height, which may req . 

c) Chupon-budd~d trees te~veo 1 manageable canopy. U1re 

tomiation p~ning to ach most likely to be done with buds from fan 

dl Bud-grafting is therefore 

branches. 

Budding 
f C

·on wood onto rootstock raised from seed 

ft. . gle buds O S I 
S Of 

It involves gra mg sm . With budding, there are two options fo 

either open- or hand-pollinated trees. r 9raning 

the bud (scion) on to the stock tree. 

They are: 

1. Inserted buds (referred to as bud-grafting, when the bud has a small arnount 

of wood), and 
2. Patched buds. 

The types of budding described here are patch budding methods 

Budding has these advantages over the other three methods of clone multiplication: 

1. Only a single bud eye is used, more grafted trees can be produced from a 

single length of bud-wood. . . 

2. Bud-wood is easily transported as long as the right preservative measures are 

used. 
3. The strike (success) rate of the budding method is over 90 percent (and in 

most cases close to 100 %), with highly skilled and well practiced budders. 

4. Budding can be done in the nursery for later field planting. 

5. Trees produced by budding have proper tap root systems, which help them to 

withstand strong winds and long dry periods. 

6. Budding can be done on rootstock of widely differing growth stages. 

Conventionally, buds are grafted on to rootstock in the nursery when the 

rootstock seedlings are 2-31/2 months old. However, buds can also be grafted 

onto juvenile (14-21 day-old) rootstock seedlings or even be field budded onto 

mature trees for block rehabilitation purposes. 
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these advantages, budding 111 the main th DlJB to me 0d u~d for cloning cocoa 
types of budding 

-rhree 
- "'] ,,. ., 

;i._ 3/f. 

figure 4.11 : Normal Figure 4.12: Juvenile Budding F1gure 4 13 ,;- '! d 3 ...c-: -,; 
audding 

A) Normal Budding 

1 _ 'Normal' or 'conventional' budding is the method used ~ bud "OC-s..()U; -:.-·~· s two to three-and-a half months old. 
2. At this age, the main stem of the rootstock is about the tt:ickres.s cf 3 ::,e,-c (8-10mm). 
3. Either fan branch or chupon bud wood of about 8mn th1ckress car ::.e _sec 4. Matching the size of the scion wood to the root stock tS 1mpor.ar:t ., ·- e :; _ _c .5 too small or too big it will not fit the rootstock well ard the b1..cc "" ; --.a1 -c· :.e successful. 
5. Care should also be taken to select bud wood that ~ green a. .... ,..~:,.:"­(semi-hard) and that has bud eyes ready to open. 6. Experienced budders should be able to do between 200 ard 3':C ::._c:: - ;s -a day, of which at least 90 % should take place. 7. Slow workers often obtain a low take because the cambium of :.-e 5:.X-< : -es out before the bud is attached. 

If they are well cared for, the plants need a further three months a~e' !L ee ,..~ :o develop sufficiently to be planted out in the block. Thus, it takes a rr r f"'1t.n o: 5 ' 1 -6 months to raise buddings from the time the root stock seeds are 50\rn to '.he : ,...,e the budded trees are ready for field planting. 

1. Either patch-budding or bud-grafting can be used in ·normal' or cotwenoonal budding. 
2. Of these two options, patch-budding is the technique most commonly used as it is more convenient than bud-grafting. 3. An 8 - 1 O mm thick rootstock stem rarely has thick enough bark for the bud to be inserted and covered again with the bark before being taped, as is done with bud grafting. 
4. Therefore, patch-budding is preferred for 2 - 3 month old root stock. 
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. . dding is 50111eti111es referred to as patch-b 

Hence 'nom1al' or ·convent1on0I bu . , lJdcJil'lg 

eded tor conventional bud-grafting· · 

d aterlals are ne · 
The follo,~~ng tools an rn ' 

1 coroa seedling rools!ock,
1 1 

d hybrid or Trinitario clones, or product! 

2 Bud wood from CCRI s se ec e Ve ane1 

disease resistant 

3. Hybrid trees. b kept sharp 
4 A budding knife, which must e . 

s. Budding tape. 
6. Secateurs. 

ft
. method consists of the following steps: 

The conventional bud-gra mg 

B) Root stock selection 

1. Seedlings should be about 1 cm thick below the cotyledon scar, or about the 

thickness of a pencil. 
2. Dry rootstock cannot be budded sucd~essfTuhlly, wso1·11 thh:lpr~~:tboackkmt ust be 

watered and kept moist prior to bud mg. _is r O Peel easil 

and ensure that the stem has adequate moisture t? hold the bu~. y 

3. Only healthy rootstock should be used when budTdhmg. Uhp told25b1/o of seedlings 

in the nursery will be unde_rsize~ or 1'!1isshapen. ese s ou e discarded to 

avoid budding on to genetically mfenor rootstock. 

C) Bud-wood selection 

1. Bud wood is selected from semi-hard wood (wood that is turning from green 

to brown) sections of fan branches or chupons, about 8mm in diameter. 

Suitable bud sticks have visible bud growth at the base of each leaf petiole. 

2. Budding should be done as soon as the bud is cut. Store bud-wood in wet 

hessian during the budding operation. If delay (to a maximum of 48 hours) is 

unavoidable, the cut petioles and bud-stick ends are dipped into molten 

paraffin wax. The bud-wood is stored in damp sawdust wrapped in hessian. 

D) Budding 

1. Make either a capital "T" or inverted capital "T" cut below the cotyledon scars. 

2. This is where the bud will be put. 

3. Budding below the cotyledon scars ensures that chupons do not develop later 

from the rootstock. 
4. Any such chupons would have to be cut off, possibly setting the plant back. 

5. The capital "T" cut is used more often than the inverted capital "T" cut, as it is 

easier to do. 
6. After the cut has been made, the bark is peeled with the aid of the spatula on 

the budding knife. 
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bud is then quickly ertrattr:,J fr0rn lhti bwJ-~, , J, , " , , ,he into the opening. ~ , F q tJ e 7 i '3 ) and 1. ·nserted dd' t h . , 
I he patch-bu mg ec rnque is nc.:1rvJ U'jtl.f1 rro1t '/ 'h~ et>.-PJe1 b~r',< is cut s. lffft leaving short flaps to hold the burJ 1n pl~<-1: o tt· t h . . If the bud-gra mg ec rnque is us~d. th~ P~o/l ~)~A, 1 u )• 'l/ ,,fl i 3P.,P. :: gure 9· 7.14). 

remember when Inserting the bud: ·f11lnQS to 
. to the wood of the rootstock. 

00 ~ot ~~:ge of any_ ki~d to the ex~osed surface (C-3~G'1r,, rJf fr <: ~-'} ~ -:,.,r.-:~u r,.void ~ ducing dirt into the union: Avoid ,ntro . 
If the budding 1s done t?o.slowly the camb,um ,.,, star ,0 : ~

1 
-,~-- 3 m -y 1. hould be completed within 60 seconds. and pr~i:•3~ 1 Y; ~..r;,:s •:, 5 

. imize the drying out of the cambium tissue 
;inn't bud during rain. The budder can easily be dtSl.~ 3 ~~ ~ .. ~,:: m-.er 2. . froduced into the budding union that will cause rt to •:,~ 1
1~ patch budding, a maximum of one-third of the mcure·er;;e 7 -:.- .= 3· otstock barks cut open. 
~o patch budding, a 1 mm space between the sides of rte :;,..d :.a-.:.- ~-~ -:; 4

· ;indow of the rootstock is needed to allow ca~us grvw-J" 

P atch budding - lower flap retained 

Figure 4.14: Patch Budding 
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f) TnplnQ 

vanly nnd fo mly tnpr,d Into po" lllnn fr on, t 
1 tho t,ud tt 11, 11 hq 1 1,11, in• , t ,11q ,,, 1110 ontry nl wntm (rwn I IH11r,; 7 1 ( ) )r% 

tt1r I< r, 1h 1 I \u -<l hrrnly to pr11vo 1 ''r1 1,, 

..,., , .. , j 11, j./ • f , . , , . , • • ,,, I 

I I " l! ' " ' " II • i,, \ I • , v t, ~11 .. . "'"'-

Figure 4.15: Taping the budding 

After-care 

1 Heavy rit,nb, ec;pecially In the flrst week after budding, can lead to a redu 
,n the perumtagc,;: of wcccssf ul takes. Buddings should be retained uncJe~lon 
cover for th1& penod 

2 BlJdding tape 10 unwound 14 days after budding. The bud-grafter checks If th 
bud 1& green (1.e. 1>t1II alive) or not. o 

3 If the bud is green, the top quarter (the apical shoot) of the root stock Is cut 
0 and only two or three leaves left at the top of the stem; lower leaves are ff 

removed. 
4 . Shoot!> which grow on the root.stock stem should be removed by hand as the 

emerge. If they are allowed to grow, they will compete with the developing y 
bud for light, water and nutrition. If several shoots develop out of the budding 
only the most vigorous one is kept and the rest are removed. ' 

5. Six weeks afthr the ta~ is removed, most buds should have started growing if 
they are alrve. If they have not, and they are still alive, they can be made to 
grow by notching the stem (cutting a small piece out of the ro(it stock stem) 
1 cm above the bud-patch. Buds may not grow due to a dry pm iod, incorrect 
pruning, or too heavy shade. Shade should be 30-50%. 

6. The rootstock stem is cut off between the top of the budding union scar and 
below the cotyledon scars when the bud leaves have hardened and the base 
of the bud stem becomes semi-hard i.e. leaves get darker green and stems 
turning brown. By this stage the bud will have developed three flushes of 
leaves. Removing the cotyledon scars ensures that for the rest of the tree's 
life no more stock tree shoots will grow and that all the tree's resources are 
devoted solely to the budding (see Figure 7.16). 
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Tt ( 
budding in rnady for tr,~ rrY)t',tty)I ·},:,, 1r, r,~ ')-♦ -,~ ,tr,., - ,/ '1"r/f, 

1, 1
' A h t:: ' ,.II!. iu 1:tboul 15cm long, t t 11 r-,W.J'J tr '1 ri,;r'Jtl r,,1 --, ,w. I ·,, 'A :;+- -~ ' 

fiold. 
Under good nursery rnanag'lmt:111 ,,.wJ r g1 --.r r,•, ~ 'A ·~ 1 '"'.,' " ~ ::, ~ 

2· two to three months aftf;r bu,Jdinq 

F) Juvenile budding 

Juvenile budding is the budding of 14-21 d~;: ei 1 r1z,t~·:x1 r •re-~-~ -, -
technique has recently been adopted b / P~IG CCI oasec or it,Yt 10r,-, - rJ. 1c1ysa 
The main aim of the juvenile budding techn que is to rect, .. ce ~~ ::i-~ ,..r~ :"'le 

Involved in raising buddings. After buddrng ,t ta~es 3 ("l()" :r'S ~ ore •;ie ,tal'l!S afll! 

ready for field planting. Like the normal budd ng 

some buddings may be ready as early as 2-2 ½ ,.,.,cr ·" s ,rer ~a "19 jetJe ~:n<; 
the type of bud-wood used and the managemem a:ip ed 

The technique however, requires a high level of sK ~esco· ,.,. rs ~ ~ 
normal budding tape, as this matenal 1s easily stretctied and t:·.,s r""lOte cor-. 
than the normal budding tape (see Figure 7 17) The tecrn-G.,.,. -~es --.a• ne 
whole budding operation (from the cutting of the rootstock e:cacoon ol :Tl-" DIA 
through to tile taping of the budding) 1s completed ,n 1ess tl'lar .30 seconcs ane! 
preferably in less than 25 seconds. Hence, care and speed are ~ Li-ei: .lS .,.,,. 

rootstock is very fragile and easily damaged If the camb um tssue s e•.x,:>oe!C ·.,. · 

longer than 30 seconds it will dry out. This technique demar ds a o. y :,-a.:- .ce · .... 
master the necessary skills. 

Other precautions during the budding operation are the same as for noo-.a ,uco "'9 
Smaller-sized bud-wood is used for juvenile budding to match the s~e JI ~"la 
younger rootstock 

91 

-



Inserting the bud patch onto the Trimming off petiole fro_m the Covering the graft With 

root stock bud patch and 'skin' from Nescof1lm the root stock 

Figure 4.17: Stages of Juvenile Budding 

Only the capital "T" cut and patch-bud method (as opposed to the grafting method) is 

used in juvenile budding, as the rootstock is relatively undeveloped and because it is 

the easiest way to do the budding. Within the constraints imposed by the root stock 

seedlings being only 14 - 21 days old, it is best to bud using the biggest of the 

rootstock available. That is because: 

1. The bark is easy to peel on bigger seedlings of that age, 
2. Bigger seedlings of that age have more surface area for the scion to come in 

contact with , and 
3. There is less chance of the root stock being damaged in the course of the 

budding operation. 

However, smaller rootstock should not be discarded, especially if they are grown 

from hybrid seed. All hybrid seeds cost money (they have to be purchased) and so 

should all be used, where-ever possible. They can be used later for normal budding. 
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P
eratlon starts: 

ddlng o 
,.,~e t,IJ r,·ng the g()il surfar~ wlth a rJ ,n r:iu::rrl rr ::,,A.c, , f. , ' f l ,.,,.,,. t '- h ~ I e,0V0 , ' ,, µ ' i ..; / , ;, J'j fj ( ') I et ar,; 

1 f3Y · f rJ1l material. 
. and I rd haS a slot cut into ,t '3() th~t r' fit'\ a-• l')f 1r 1 •· a 1P~ ,. r 

I) ,he gut a minimize the risk of introour,ln,J '1r,,f r,r ?,r / 'J;,"', ,, :"'-'r..~ ..,.~r ,. .,.. /,· ne o - J , ~ , , . , 

3. 00 budding union. 
the izontal cut that goes three qu::irtt:n of fJ- ~ ,,~1 ~•,,.n · -1 •;-~ ·•I f ~•,zir s 

4. A hOrJ1lade below the cotyledons. 
th~nimportant not to cut into the stem nt11f-"! ma~ , 1 .,; :-J~ 

5 It 1s t m should not be bent too mud, 1n 3r 1 11-::.1 ;;-. • . i::.- - 1 " :;.,_,.,,.-""r. . he s e . , , , , = ,.. ., .. ~~ . , 
6 i the horizontal cut, a vertical w t 1s ma,j.:- ,0 r,.)rr- ,, ,,.- ~ · ~ - - , ... · tter , ? ,,; -.., I!! ., 

7 A the spatula on the budding knife. tne b?f', " •= ~ -~ , , using . , "J .,r,r, _, .,_,,. 

8. bud ,·s then quickly taken from the Dud N'Y..)lj -3rr' • -co --' :,r. --- - ,:, fh0 _, TO r.J v , 
g. ·ng 

open
1
1 

f t·he peeled bark is cut off with Just a 1rttlc c::-f- .,., •,-,,- =-~-- •- , .. "'- - o Mos o • , CJ J ~ , , , _ .., , • 

10. ud in place.. . 
b budding ,s then taped ,n the same way as ,r j -0 r- 3 :;..,..:..:f~: A> ,..r: 

11 The . t . I S . - 1 · Nescofilm as the taping ma ena . _ tnps of Nescofi'r- • :,. • :. 7 ...-~e ; --: 3--
cm long are prepared before budding. A single s!ri:, .s ~ •-:,, ~~...- :;J:,;:: - i; 
All other considerations and pr~cedures followed r i-;e--a :; ~ :; -~ :;.~:r- ~ 12· watering rootstock before budding, keeping the bl_jd 5;.,e ~ 7 1--- ~~ -c:,t 
b dding during wet weather also apply to Juve.ri•e bu::.c .r'; 

13 
T~e buds are able t~ break open the Nescofiln ~o-e as -re1 :?-~cc 

4
· Nevertheless, it is still best to remove the tape 1 d ca /5 3'"a· ;:;ve.: - ; ::. .3, ,:;"' 1 · the buds full freedom to grow. 

ects of nursery management such as shoot rerrova,. weed :c-:;:: :BS: 3.- ~ 
AsP t . f rt·1· . d disease control measures, wa enng, e 112mg an shade mar ~ e-.er · a.: - 3 5a- ~ 
after juvenile budding as they are after normal budding. 

C) Field budding 

Field budding involves grafting superior scion wood onto trees :.~a: 3--e a~ 
growing in the block but which are not very producnve It is 1... r '(e~ :.~a: -e-~ 
seedlings planted in amongst mature trees would ever ca:c.11 1... 0 ~ e:e '.l..CC.. -; 3.3-: 

reduces the time it takes before production is resumea 

This technique is described in Section 6.2.2 of Chapter 6 • Boc.'-1: qe~..a:: :.3~cr 

Rooted cuttings 

1. Involves placing either fan branch or chupon stems n a n ed _r :..,:a: ,, 
make the stems sprout roots. 

2. Several ways of doing this, including spraying hormone-S on '.N ' 'N: "'d 
medium beds and using polythene sheets or closed b,ns. 

3. These methods are difficult. costly and require speoal s~t s a"ld ~ na trons. 
4. To root successfully, the cuttings must be kept at tha nght ght n :enslty , 

temperature and humidity. 
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