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Foreward

Curriculum developers of the NIE were able to introduce Competency Based Learning and
Teaching curricula for grades 6 and 10 in 2007 and were also able to extend it to 7, 8 and 11
progressively every year and even to G.C.E. (A/L) classes in 2009. In the same manner syllabi
and Teacher’s Instructional Manuals for grades 12 and 13 for different subjects with competencies
and competency levels that should be developed in students are presented descriptively. Information
given on each subject will immensely help the teachers to prepare for the Learning — Teaching
situations.

I would like to mention that curriculum developers have followed a different approach when
preparing Teacher’s Instructional Manuals for Advanced Level subjects when compared to the
approaches they followed in preparing Junior Secondary and Senior Secondary curricula. (Grades
10,11)

In grades 6, 7, 8,9, 10 and 11 teachers were oriented to a given format as to how they should
handle the subject matter in the Learning — Teaching process, but in designing AL syllabi and
Teacher’s Instructional Manuals freedom is given to the teachers to work as they wish.

At this level we expect teachers to use a suitable learning method from the suggested learning
methods given in the Teacher’s Instructional Manuals to develop competencies and competency
levels relevant to each lesson or lesson unit.

Whatever the learning approach the teacher uses it should be done effectively and satisfactorily
to realize the expected competencies and competency levels.

I would like to note that the decision to give this freedom is taken, considering the importance of
G.C.E. (A/L) examinations and the sensitivity of other stakeholders who are in the education
system to the Advanced Level examination. I hope that this Teacher’s Instructional Manual
would be of great help to teachers.

I hope the information, methods and instructions given in this Teacher’s Instructional Manual will
provide proper guidance to teachers to awaken the minds of our students.

Professor Lal Perera
Director General
National Institute of Education



Preface

Action taken over long years of the past to retain the known and learn the predetermined has
made us little able today to construct even what is. The first curriculum reform of the new
millennium on secondary education that comes to being with a drastic change in the learning-
teaching process at school level attempts to overcome this inability while bringing about a set of
worthy citizens for the country who are capable of revising the known, exploring the undetermined
and constructing what might be.

If you are a teacher teaching this subject or any other subject in grades 6 to 11, it will not be
difficult for you to align yourself with the new learning-teaching approaches that are recommended
in a considerable way for the G.C.E. (A/L) as well. This reform calls the teacher to identify
competency levels under each competency and plan activities to achieve them. The teachers
entering the new role of transformation should understand that the procedures which emphasize
the teacher in the learning-teaching process are of limited use for the present and that it is more
meaningful for the children to learn co-operatively sharing their experiences. This situation,
however, requires the teachers to provide a new direction for their teaching by selecting new
learning—teaching methods that emphasize the student over the teacher.

If you study the Teachers’ Instructional Manuals (TIMs) prepared by the National Institute of
Education for Mathematics, Science, Health & Physical Education, Technology and Commerce
subject of grades 6 to 11, you certainly will be able to acquire a good understanding on the
student-centred, competency based and activity- oriented approaches we have recommended
for learning and teaching. The activities presented in these Manuals attempt to bring learning,
teaching assessment and evaluation on to the same platform and to help you to adopt co-operative
learning techniques on the basis of the SE Model.

Considering the need to establish an innovative teaching force we have selected just a few
activities from the relevant activity continuum incorporated in the TIMs. Yet we have given you
a vast freedom to plan your own activities to suit the subject and the class requirements by
studying the exemplar activities in the Manuals and improving your understanding on the principles
underlying the reform. The activities incorporated in the TIM, provide you with four types of
information. At the beginning of each activity you come across the final outcome that the children
are expected to achieve through each activity. This learning outcome named as ‘Competency’ is
broad and long-term. The competency level stated next highlight one out of the number of
abilities that the children have to develop to realize the competency.

The above explanation shows us that the competency levels are more specific and of a shorter
duration when compared to the competency. The next section of the Mannual presents a list of
behaviours that the teacher has to observe at the end of each activity. To facilitate the task of
both the teacher and the students, an attempt has been made to limit the number of such behaviours
to five. These behaviours referred to as learning outcomes are more specific than the competency
level. They include three abilities derived from the subject and two others derived from the
learning teaching process. Out of the three subject abilities listed in an order of difficulty, the
teacher has to direct the children to realize at least the first two through the exploration. The
next section of the activity presents what the teacher should do to engage the children for the
exploration. Although the implementation of each and every activity starts with this step of
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engagement, the teachers should not forget that activity planning should begin with the exploration
which is the second ‘E’ of the SE Model.

Instructions for the group exploration from the next section of the exemplar activities the teacher
plans these instructions in such a way to allow different groups studying different facets of the
same problem to reach the expected ends through a variety of learning-teaching methods. For
this, further the teacher can select either Inquiry-based Learning carried out through a series of
questions or Experiential Learning where children learn by doing. It is the responsibility of the
G.C.E (A/L) teacher to use the knowledge that the children acquire by any of the above methods
to solve problems that are specific to the subject or that runs across a number of subjects of the
curriculum is meaningful to plan such problem-based learning-teaching methods on the basis of
real-life situations. For this you can select dilemmas, hypothetical situations, analogies or primary
sources. Some techniques that can be used for the explorations are reading, information
management, reflection, observation, discussion, formulation and testing of hypotheses, testing
predictions, preparing questions and answers, simulation, problem solving and aesthetic activities
such as drawing or composing. There is room here even for memorization although it is considered
as a form of mechanical learning.

The students explore in small groups. Instead of depending on the knowledge available to the
teacher, they attempt to construct their own knowledge and meaning with the support of the
teacher. Moreover, they interact with others in the group to learn from others and also to improve
the quality of their exploration findings. All this works successfully only if the teacher is capable
of providing the students with the reading material and the other inputs they are in need of. The
teacher also has to support student learning throughout the learning process by moving from one
group to another. Although it is the discovery that is prominent in this type of learning you have to
recognize this as a guided discovery rather than a free discovery. There is no doubt that students
learning likewise with instructional scaffolding both by the teacher and the peers acquire a whole
lot of worthwhile experiences that they find useful later in life.

Explanation follows the second stage of exploration. The small groups get ready to make innovative,
team presentations on their findings. The special feature here is that the children have selected
novel methods for their presentations. The responsibility for the presentation is also shared by all
members of the group. In the next step of elaboration the children get the opportunity to clarify the
unclear, correct the incorrect and fill any gaps that are left. They also can go beyond the known
to present new ideas. All activities end with a brief lecture made by the teacher. This stage allows
the teacher to go back to the transmission role. The teacher also has to deliver this lecture
covering all the important points that the syllabus has prescribed for the relevant competency
level. Step 3 of each Activity Plan guides the teachers in this compulsory final elaboration.

To overcome many problems that are associated with the general system of education today, the
National Institute of Education has taken steps to move the teachers to the new transformation
role recommended for them. This role that starts with a transaction gets extended to a lengthy
exploration, a series of student explorations and elaborations and a summative transmission by the
teacher. The students involve themselves in the exploration using reading material and other
quality inputs provided to them by the teacher.



The students attend school daily to learn joyfully. They achieve a number of competencies that
they need to be successful in life and the world of work. They prepare themselves for nation
building by developing thinking skills, social skills and personal skills. For the success of all this, an
examination system that inquires into the ability of students to face real challenges of life is very
much needed in place of an examination system that focuses on the knowledge acquired by children
through memorizing answers to model questions.

A number of activities have already begun at the national level to protect the real nature of school-
based assessments. The written tests have been minimised to gain recognition for school-based
assessments. Compulsory question has been incorporated in the term tests along with a scheme
of authentic evaluation to ensure real outcomes of learning. It is the co-ordinated responsibility of
all citizens of the country to open up doors for a new Sri Lanka by thriving for the success of this
new programme on the basis of sound instructional leadership and quality assurance by the
management.

Deshamanya Dr (Mrs) LL. Ginige
Assistant Director General (Curriculum Development)
Faculty of Science and Technology
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Introduction

The presat Teeder Instruction Vanuall hes been prepared in rellation tot e Agriaulture
Science syllaous 1o ke inplemented in Grade 12 from 2000 and in Grack 13 firan 2010
avads. It s reesay o fae tsholaical datss tat Ee plae dy to dy, egeceElly
intte stuobnts of an gpllied ad tednical abjact like Agriaiitue Soee.  Alag with tre
advencerant of scieee other new goeciiers willl aore 1o be ussd very son in pllace of
tre presant breeds of aninals, seed varieties, vwegdicices ad insscticidss et As such
tre teederwilll hae to ke Lee of thirgs usad anrently In place of earples provicd In
6 Teeder Instruction Manual.

Since, the hore garden, ages suited for the hare garden and peddy aultivatian,, henve
e inclucd, reMy, Inthis sAldas, stuont sl ke ecouraged to plan ahore gardn
ad gain eqeriate of ag altvation practically .

In tre npleventation of tre Irstructias provided thrauch this Teeder Instruction Menual,
tre teader hes to npleratt an assessatt of to aaure that the leamiing autcore with
regoect to eech copetay leel is actalizad. Vhile the teeder sould ke prgparad in
adane 1o presatt tre raterial nendaed in the gyorcech to thiss tre naterial necessary
for the stuoat to nele hiser presentation sould ke sypliad in the form of gality

ints

It isyar regosibility  npoe tre practical skllls of stuolants by prgeerly aganizirg
tre practical eatsss prosided herein. Far tre pupose of teschig tre sLbject Agriautture
Soiee a teeder with tre gqalificatios renticed in tte sAldas dould ke dployad.  In
iIrstaness where a teeder with such gualificatia s is rot aaillsble a recomaod teeder
with a Diplora in Agriaulture éan ke inolhed for thet: punpose.

Benvhere this Teader Instruction Manal does ot canry cetailbs of how any partiaular
aopetaty nentiaed here is o ke actuallized, the teeder hes the aoplete liberty
eploy a suiteble nethablayy to tte keamirg-tesching prosss.. Simillarly, it isny plesse
10 infamyau tret yar aitical viens regardiing this plblication villl proe edranely Felipiul
in tre futter daelqrant of tre sbject.



Table of Content

Foreword

Preface

Message of the Commissioner Gereral
Qurriculun comitte

Inbcd.cian

Learmiing-teachiing Methodology
Sahool besed assessrEt

Rraotical et st

X

&

01-158

159-178

1



Agricultural Science Grade 12

Competency 1 : Plars 1o antriute effectinely 1o tre ceelqorat of Agriautture
N laila
Competency 1.1 : Arelyze galitatively ad gantatatively , tre antralutaon of

agriauhture o the S Laken ecomny .«

Duration : (b perias.

Learning outcomes :

Byplairs tte antribution of egriculture, aninal hieatry ad fidery inlstry to tre
Gross Dorestic Product (OP) of Sri Lakas

Desoribes the inportance of develqoing the aove mentioed sectors.

Sois tte pragyress ar dranked<s of tre dnve sectors using statistical data.
Bqresses idsss aoout entrgaraeurship in tre agnauktural sector
Rredids tre potentials of jds inte agricubtural ssotor .

Teaching-learning process:

Engagement:

e Assign o stuoents 1o reed tre follovirg dialay e 1o tre entare cless.

Villgl: Trere are a lot of pecty fielcs inthis anry, bt te e sohih
Wy is this?

Villg2: W ehae rniee, uta lot of paple o et It Therefore, production
micht rot fulfalll te drad.

Villgl: W e hae o Inoeese tre price ar nport e, 1Fve do rot cbwelap
pectly aubtvation.

Villg2: Thare isa o sotae inagriautture s, 1o, Mst of e peple
wish towark in fedtories ar they might go for foreign jds.

Villl: Cth, That’s also inportant. But we shoulld know how to protect
thanvhile preservirg agrnicuhture. Sauldh™twe?

o Ak stiomits o eqress their viexs an the dowe dialag e
o lesdadisassion o hiligt tre follovirg oints.

Tret,

> differatt sectors antrilute 1o tre Gross Dovestac Prodlct.
» agriauhture is tre main ssCctor avag then.

Teacher’s Instructional Manual 1



Agricultural Science Grade 12

>

both egriaulture and agro-besad indLstries antribute o enplloyment qaoortunirties
NS lala.

Proposed suggestions for learning :

e Each grayp suld eplare ae of the follovirg topics.

>
>
>

Qrop production
Animal husbendry , fiday irdstry ad faestry
Ind.stries ad sarviass

o  Bplaeteghvantpic, in relation o tre ollonirg ficks.

vV V V V V

Quentity of prodlctiaY vale of prodlcts
Gnitrilbudan to tre gross dorestiic product
Contribution to eployment.
Gntribuion o indLstries ad infrasstncture.
Pragress of these sectors

o \When necessary et hellp from your teedher .
e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.
o Uetables ad ggds to presant your fardirgs, if nrecsssary .

Instructions for the explanation of subject matter:
o letexdhguppresat its firdings to tte dless.
¢ lesdadisassin o highligt tre followirp.

Tret,

>

>

vV Vv

A\

A\

vV Vv

Agriaulture is an inportant sectors for the Gross Dovestic Praduct, enployment
ad nfrastriotural fdilities of S Llada

Contribuaan of Agriculture hes ben declinirg oer the years.

Reontdy , the antriiution of indLstries ad sarviess hes inoressad.

Aninal hdadry ad fidhery indstries also have rot achieved arsickrable progress
crirg tre pest peniad.

But, these sectors are \vary inportant ard canrot ke negllected.

Agriaulture, aninal heary ad fidery are inportant fields o ke develqed,
minimiZe eqarsss necessary to inport goods such as infant fomula, otrer itens of
fooos.

Agriauiture is an inportant ssctor o eqeard lacal enplloyment qaoortunirties.
However , the parcantage of eployess in the egriaulture ssctor hes been declinig
with tine.

Teacher’s Instructional Manual 2



Agricultural Science Grade 12

> Bployrat in other indlstries ad services have inoreesad gradLallly .

» Qoypatdas in the gamantt indstry , foreign employment ad millitary servicss do
rotedst fara lag tre.

» Tharefore, eployment gyortunities related o agriaukture suld ke eqadd to

overaore the above problens.

Agriauhture related jds dould ke cevelqeed Wp 1o a profiteble ad steble leel.

Agriauiture related indstries ad services, also aotribute to erployment

-

vV Vv

Teacher’s Instructional Manual 3



Agricultural Science Grade 12

Competency level 1.2 : Mekes augpestias for the future of agriautture whille
recalling tte s.oessess of the pest.

Duration : (b periak.

Learning outcomes :

Gives evicae of aciat agricultural progerity of S Lada.
Blains doout the cevelgeed imigatian tedrolayy ad govermeant aygoort as reesas
for tre agricuitural progEnity of tre st

Sgests nethods of develgping the present agriaulture Lsiing eqeeriences of aciatt
Presats fadts asatively -

Gives agestias Tar future nproa|ets In agriauiture.

Teaching-learning process

Engagement :

Display a poster with a picture of kirg Parakararebetu.

Leed a disassian 1o highllight the fol lovirg oints.

Tret,

» Picture dois the great king Parakarareldu tre 19,

»  “Parakrama samudraya’ s the main antribution of king Pardkardsuto tte
Imigabion sdolay -

> Staterent mede by king Parakrarebelu an the use of water is
“Let not a drop of water be allowed to flow into the sea without being
used”

> Tre king meck the dove statament bessd an his kioedoe of Imigataon tedrolagy
ad areenatian of rainvater for tre future.

» 9 Lakawes ko as “The graery of the esst” dunirg thett exa.

Proposed instructions for learning :

Each grap sauld eplare fields releant 1o the topics given bellowv.

> Progaity of acient agriaiture

» Raetdags inagriahue.

Bplare tte ghvan topic, in relation to tre follovirg fields.

> HEffect of chelqed imigabion on agriauiture

»  Cntribution of the govermmant in the devellgorant of egriculture dunirg tre pest

Teacher’s Instructional Manual 4



Agricultural Science Grade 12

>
>

Effect of tre awhtural ad relligios bedgroud an agriauitural chelgorent.
Reesrs far tre austairebillity of agriaulture dunirg tre pest

e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanation of subject matter :
¢ lesdadisassin o highligt tre followirp.
Tret,

>
>

>
>

A\

vV Vv

vV Vv

vV Vv

A\

vV V V V

Eoomoy in the pest wes mainly besed oan egriaulture

Sirtela- “Wewa” (Tanil - “Kulam *)ard Sirtela="“ Amuna ”, Tanil- “Kulakkaddu
(aks ad aniais) vare huilt 1o daelp agricuiture.

Trere wes a progeerass agriaditure during tre Anuradhepura and Polamaruna, era
Lad use policy of the cantry affected the recent egricubtural ecoony inmereely .
Esteblishant of agriauttural colanies vies anettod used to cbvelp agriculture durirg
tre reEt st

Arcient pegplle colllected water In resenoirs by aastructing Sintela=“ Amuna ”,
(‘Kulakkaddu” ) (@iauts) aatss rivers ad ves tten carelled o tre loer lats
thachadks.

Raple in tre pest doned geciial Sdllls in designirg Garells.

Soecial ad aoplex imigaton systars with “wewa™ (“Kulam ™) @@ats), nas,
cels ad Sinala - “Amuna” (‘Kulakkaddu™) (@niaits) ware arstructed intre
Aruradhgpura era.

Mocem Imigatian sdeves were esteblished in the recant pest

Differat agos, otter tren pectly, are aultivated Lsirg iinrigatad vater by costuctirg
e resenoirs.

Gvermeat agort wes a mjor fector in agriaultural cevelgorant in the pest.
Tre great Kings Wasaba, Dhathusena, Mahasen ad Parakramabahu te grest
nainly antributed to tre develgorent of acient agriculture.

Differant goermmatts in the resat pest hellpad introduce nulaipumose cevelgorent

pojects.
Large exiants of lard awild ke davelaeed Wsing these projects.

Quitural ard religia.s bedgraunts also have an affect on agriculiural daelqorent
GretHias in the st antribted © tre s Stairebility of ayriadiue

The green revoluticn in e recent pest antributed o egriauliural develqurent

Teacher’s Instructional Manual 5



Agricultural Science Grade 12

Competency level 1.3 . Plas tooerae tre dellagss to nodem agriauiture.
Duration : (b periak.
Learning outcomes :

o Naes trats, threats ad dellass affecting agriauitural deelgat

o PBylairs tre possibilrties of gplyirg \erias stratagies to oaaoe dallass.
o Listddlleysadtiats intreagriciitual soor.

o Desribes effactive vays oF Lsirg these trats 1o chvel agriculture.

o PByplairs thrests 1o tte S Larken agriculiturall sector.

Teaching-learning process:

Engagement:
e /ssignastuoat to reed the follovirg renggoer article 1o tte class.

Newspaper article

“Price of rubber drops. Farmers in danger”’

The unaLal redlctian in the priice of rudoer is a pradollem 1o the salle of rudoer
pradlcts. Inoreese In fartilizr pricss, asvell as tre rise Invwegss hes braughtt
oot a situation vhere tre srall sEle ruder ranufecturars face losses.

Therefore, sore srall holders have stoaped tgping rudoer latex. Famers said
that they nesd nore govermmant. intenention t overooe this matter such as
intraLction of a fertillizer absidy sdere ad fved ad steble priiass for rder .

¢ Lesd adisassion to hichlight tre follovirg.
Tret,
> Trere are varias threats ad delleges vhich affect S Larken egriauiture
> Profit in ariautture hes cedlinred d e to tte  prdblens doe.
» Germment interventdan ad praeer plaming will hellp overaore nost of tre dove
mentioned problens.

Teacher’s Instructional Manual 6



Agricultural Science Grade 12

Proposed instructions for learning :
e Each grap suld eqlare a topic given to your grap, fran the folloming.
» Mears of oerconig threats ad dallatss to agriaukture.
» Trats inagriaulture ad vays of wsing ttee trats o chvel agriautture.
e Listtte eastirgcrditios in relation toyor tpic.
e Desmite differant vays of wsirg tree aodintias o chel agriaulture.
e Beprgarad o presmt yaur firdings aeatiely , D tteetiredess.

Instructions for the explanation of subject matter:
o leedadisassion o highligt tre followig.
» Trerearea lot of threats ad dellages vwhich affect S Larken agriculture

Vi

- There are lots of prdollers inmarketarg.

- Agiadttwal lats are diminishirg gradally .

- Inprgoer lad use.

- lovepital inestrent

- Hren attituoes thet affect indiffferantvays.

- BEastare of sl fanms

- Low Agnauhtural ayield

- High Inport of goods.

- Inamaticel policdes ad ads.

-  Lans related o lad onrership

- Pdiesof imigatin

- W eddesss in ayiiauiture edasion SSvice

- Inematicel agregets ad treaties

> Stgs to oeraoe dallages.

Trey ae,

- Ue\arias strategies inagiiadttural nerketarg.
Use gyorgpriate tedrology
Bfaatuedof btk
Tae necessary actias to minimize drqoouts in tre agniauitural ldoor farce.
Introdlce aogperate famiing systars
Fartiticnrg of agriauttural lats
Reduce food inports
Plamirg in the production of comodinties
Bqarsion of agricuhtural edasion service
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e Vaiostiets narialtue.

E
Gamatt intervatian is high in pecty aulihvatian
Necessary actias keirg taken to cevel imigation sstens
Necessary researdes beirg inplemented in agriaulture
Avaikcbility ofF awice rate of 9ot savicss inagriiaultural.
Avaikhillity oF avell traired edasio ssvice.

o These tratk aan be used to develgp agricubture.

<

vV V V V V

Teacher’s Instructional Manual 8



Agricultural Science Grade 12

Competency level 1.4 . Plan agriauhltural deelqorent of S Larka aooording to
tre agniauitural policies ad reglatio s.

Duration o Aperiok.

Learning outcomes :

o Naresnain fields in relation o ayriaiitual plides ad ats.

¢ S tte releae of agriauitural policies ad adts in agricuktural chelqorent

o BEplass griaitural plices adadts.

o Taes rerssary action to aoid prdblens in egriaculture by follovirg policies ad acts.
o Deribes vays of usirg policies ad acts to devel agriculture.

Teaching and learning process:

Engagement:
o Digplay tre follovirg rengper article to tte dless.

Nengogper article

New Policies to asvaddumize (break in) bare lands.

Tre Minister of Agriiauliture sy thet, Fe wauld take recsssary action to et pollicies
torde e all altivedle lats in X1 Llada. He alo menticed tet thiswill belp o
minimize the use of wet zone peddy lands for other purposes ad keep themas
bare lads. Lad ovrers wo hed rot auktivated for three cossoutine ssesas willl
ke clled for eplaatios. Theregfter, the goemmat will tae oer overship or
treattority of adtivaetion

Accordiingly, lavs ard regulatios will ke fomullated 1o ke avership of lats o
tre gpamet ar to of far o aotter famer, iIfFteoaver isrot@Eedleof althatiy
it soesfully for a lag periad of tive. He says tre aim of trese pollicies istoue
ld naneffectave ad sustaireble narer .

o Allovstohts to reed te article.

o Asktre follovig qestias.
> \What db yau meen by agricultural policies?
> et is tre reessity of sgriauttural policies?
» et db you meen by agricubtural acts?
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> et is tre reessity of gricuitural aats?
Leed a disassion to highllight tre folllovirg:

>
>

>

>

Agriauttural policies are stathrds, vihich have been famullated to dbvelgp agrilaulture.
Policies have been fomulated for necessary govermment intervention to develap
Iivirg startarts of famers by ovirg trelr prdolens.

Agriacuitural acts are lans ad regulatios, vwhich have been fomullated by the
goarmmant to chvelg agriauhture.

Agriauhtural acts Felp in soivilg prdollens of famers ad to fomulate strategies Tor
agriaultural chelqrat

Proposed instructions for learning :

Each graup shauld eqplore are of the topics given kellow.

> Agnadual Rliaes

> Aonadwal Ads.

¢ Byplare yaur topic an tre follovirg fielkds.

> Nare tre main fields/ssctors related to your topic.

» Listvays of usirg policies far agriauttural ceelqorent

> Desorie berefts of agniaultural polices/adts 1o sety ss vell as o famers.
Be prgpared to presant your fardings aaatinely , o tteetiredess

Instructions for the explanation of subject matter:

Leed a disassion to highllight tre folloving:-

Tret,

> Qnetayiciual plides ae fomulated © il te ollovry djethes.

Toeaure tte sstairedility of agriculture ad to nproe pralctivity

To asue ratical food saarity -

To inproe tte living staclrds of the famiing comuninty

To inreese aoriauttural prod.ctavity by minimizing aosts of praclctian

To maximize berefits ad minimize adverse effects of tre  gldalization of
ayaitue

To prowote eqort agricubture.

To pramote egro-esad indstries to Inoreese aploymant qaoortunirties

To minimize adverse eviranatal effedts related toayiature.

To proote utalization of local food ags

To proote prinate sector Investrents ad entrgaraneurship.

To infdate irstitutiael fadilities o pgare ks ad regulatios recsssary far
enviramatal menegement
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To proote eMiramental friedly ad scientafic lad usce.

> Agniaditural acts are famulated to achiewe tre follovirg dojectives

To sohe prddllens reflated 1o imigatin

To ssare nigts of fanars

TodFfar auttority for agricuiture rellated Irstitutes to teke recessary actiin
To provice comparsatian for famer losses

To distribute fartilizar retrodical ly aog faners

To preare plas o allthate kare lats

Towe r e aess of lad far agriaditural activities

To antrol plant pest atteds
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Competency level 1.5 : Inesticate ot possible sttt s to dotain seiess
Branadie atiit

Duration : A periacs.

Learning outcomes:

e Naes\arias irstitutios that antribute to agriauttural ceelqet

e  Prares plas to dotain sarvicss ad inuts for agriauttural deelgrant.
o Desribes sarviess related o egricultural chelqoent.

o Gatshelp of sarviass of varias irstitutes o coplete teds suoessfully .
o Byplairs ways of using \ario.s Seviass to mexdmize profit

Teaching-learning process
Engagement :
o Ak studatts to foas attention an tre prabllens ginen kellow.
>\t is the institute, yau hae 1o get instructias o antrol broan pllant hooer
attack nyar field?
» Naean irstitute thet prad.ces rev varieties for famers.
¢ lead adisassian to highlight the follloving points besed on the asiers aoe.
Tret,
> Famers resd varias sevicss thett provick instructias 1o camyaut trelr acavities
soesfully.
»  Covermmant and non-govermental orgenizatians provice the necessary serviaes
ad g oot
> These sarviiess aulld ke Lsed 1o sohe priollens ard meximize profts in egriaulture

Proposed instructions for learning :
o Eachgayp suld s=lect a topic fron tre follovrg.
» Gemeait agenizatios that antribute tovards egriauktural develgorent
> Prinate, educatical ad n-gpvermrantal argenizatians, thet aontribute torards
agriattural ceelqret
o Listtte rstitutios ad savicss of eadh irstitute reliated to yor topic.
e Beprgarad o presat yaur firdings aeatiely , D tteatiredess.
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Instructions for the explanation of subject matter:

o Leed adisnssion o highlight tre follonirg.

Tret,
>

vV Vv

Trere are large nunters of govarmmant irstitutes trat antrilbute o egriauktural
cevelgoant.
- Researth irstitutes for eech am s loated inverias placss
The Departrentt of Agriauhture is eppged invarias activities
- Main fuctions of Department of Agriculture are acoducting research,
zZoralization of ags, plamirg ag altivabian, prod.otion of cartified saxs
ad ssgd aartificatian, inplerentatian of pest antroll act.
Degpartment of Beort Agriauiture also antributes to agriauitural cbelqoratt
Degpartment of Agrarian Sarviass antrilutes - agriauitural chelqorant as,
Inplerentation of the agrarian deelgqat act
provice egricultural iuts ad servicss
reebilitation of minor imigation deres
naintain registries of gl s
ardct mestings during egriauitural ssesas.
Icentarfication of resaarch potentaalls, research plamiing, find recsssary furds,
publishing ressarch firdings are sore of te fuctias of Gnral Agriauktural
Research Policy (CARP)
Hector Kobbekaduwa Agrarian Training ad Research Institute (HARTI)
[rovicEs \arias SeIGES 1o agranian ssctor
Agrarian Insurance Board provides an insurance schae for sellected agps, a
persion sSdeare for famers ad a social searity sdare for famers
G-adrstion of fatiliar nporiation ad distriution, esues g dlity of fartilias,
are e of tre futtios of tte Natical Fertilizer Saetaniat
Irstitute oF Rst Hanest: Tedhollayy Felps in fuctias such as intradlction of
recomathtdas t minimize post harnvest lossss and establishing egriauktural
marketirg ret works.
Private sector irstitutes also hellp agriaulture by providirg variias imuts for
agriaultural chelqrat
Non Govermmental Orgenizations (N30’ s) inplemant various progrars for
agriaultural chelqrat
Goverment and non govermental educational institutes provide knoMlecoe
ad ddllks for agriauttural chelqret
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Competency 2 : Decices atp mraregarantt practicss in tems of clinatic
auitios.
Competency level 2.1 : Determirnes the climatic aodition of the region by

meesLrirg dimatic fectors affectirg agniauhture.

Duration : 4 pericks

Learning outcomes :

Nemes equiprent used to meesure Weather paraneters.

Descoribes the inportance of mesauning weather data in agriculture

Selects goorgoriate equiprant to meeaure weather paranreters.

Recorts meteorolagicall data ad drans correct caclusians thraugh proger doservataion.
Recorts data after messuring weather paraneters.

Teaching-learning process

Engagement:

Presant tre fol lovirg veatter foracast 1o tre dless.

Weather Forecast

- Mexinum rainfalll reported within last 24 hours in- Collarto was 20 .

- The maximum terperature recorded fran Anuradhgpura wes 31C, ad the
mininum tEmperature recorded at Nunara Eliya ves 18°C

- W ind bloving fram south~nest 1s 25 kvh and sea éan ke dopy -

- Acodimg o tre satellite imecery of toby , datsvare Sattardd, ad trere isa
tathoy for rain or thuder stoms In the west, south ad south-vwest arees
toohy In tte afterroon ar eanirg.

Leed a disaussian 1o highllight tre follovirg.
Tret,
»  Department of Meteorology relesses weather cata.
> \wedther is tte aodition of the atnogdere oer a dort periad of tine
> diate is te lagtam e of veather inaparticular area
» Tollowrg are tre ngjar dinatic fectars
- FRaHl
- Tamerature
- gt
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- Hmidity
- Wid
>  egoratm is a derived factor of weather parareters

Proposed instructions for learning :

e Foos yaurr attention to the topic assigad to your grayp fron the follovirg.
- Rainfall adwird
- Lidht ad elgoratian
-  Temperature ad humidity
e  Desoribe yaur tpic.
e Nare instrurants used 1o meesure Weatther parareter .
o ldntfyad kel te mrtsof te irstruet
o Bplain tre corect Lee of tre rleat irstrurats.
o Mesure rainfall, teperature ad relative humidity ad pregare a teblle
e Prgare ggds manal rainfall, relative humidity ad terperature wsing the doe cata
e Aoccordingly, cetamire tre dinatic aodition of the area.

Instructions for the explanation of subject matter:
¢ leed adisassion o highlight tre follovrg:=-
Tret,
> rainfal s tre dgolets vater (uith diareter of 1-5m) reechirg the earth frondlaucs.
» autovatic rain gaues (Pluicgrah) ad nn recarding type rain gauoes are used 1o
meeare ranfall.
Rainfall data can ke presanted as tebles ad grgds.
Bi-mocal rainfall pattenrs aoulld be dosenved inmost of the dry z20re aress In Sl
Larka.
Dry periad of the wet zoe is fran mid Jaruary to mid March.
Arount of vater received N a particular area fron rainfall en ke eqresssd as a
volure
Rainfall intasity can be messured usiing a recording typee rain gaue
APyraoreter is usd to mressure tte intasity of light.
QN shire recorter is used o neesure tte 9 shire hours.
Tre light geectrun antairs tre visible rate of lidtt, infrarad ad ultravicket rays.
Tre visible rae of ligt arsists of purple, iriigp, blie, grean, yellov, aae ad
red colars.

vV Vv

vV Vv

vV V V V V
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>

>

vV V V V V

Movarent of air fran an area of high pressure to an area of lov pressure is called
wirel.

W ind speed ad direction of the wind can be meesurad using an aneroreter ad
wird \ere, resectively -

Tre vetress of the atrogdhere or the amaunt of vater vepor in tre air is called Its
Relatinve humidity is tre messure of tte araunt of vater \vgor intre air (@t a gecific
tenperature ad pressure) aompared to the mexinum amount of water vepor air
auild hold at thet terperature ad pressure, ad s given as a paraantace \allLe.
Tre wet ad dry bulb themareter and hygrareter can be used to meeaure humidity
veather data can ke presented Ingrgds

egooratian is a cerivad factor of weather parareters

Bigporation pars are usd 1o nessure evgoration

Baooration data is ueed 1o detemire the imigation vater requirerent ad imigatian
nanal.

Teacher’s Instructional Manual 16



Agricultural Science Grade 12

Competency level 2.2 : Inquires into the effect of climatic factors on
agriculture

Duration : (b pericks

Learning outcomes :

o [Demibes tte effect of dlinatic fctos anags.

o Byplairsvways of nproving a yield arsicerating clinatic factors.

o Bylairs ag althvation patterms accordig to dinatic fedors.

o  [esribes difffarent pattems of a neregerant, auitzble far cdlinatic factors.
o Naes factors that affect dlinatic dares.

Teaching-learning process:
Engagement:
o Uz aauitable Folk sog aoout climatic fectors as an egegarent proocdre.
¢ lesd adortdisassion o highligit tre follovirg points.
Tret,
Clinate is tre vwesther pattem icentarfied oar a lag periad of tne.
W edtter issort tam, while dirate is lag tam, steble ad aoars anally.
Tre follovirg cdlinatiac fectors are nportant for ag aulthataion.
- FRarEll
- Teperature
- Lt
Hmidrty
- Wid
> Bgoration is an nportant process affect an agriiaulture

vV V V

Proposed instructions for learning :
o Eaxthgap suld eplore tre fields releant to the topics given kellow .
- Ranfall adwird
- Light ad elgoration
-  Teaperature ad relative humidity
¢ PBylare tre follovig using the resouraes ginen 1o your gralp.
- fams of the dinatic fector tret yau have studied
- Effect of the anwe dlimatic fector an at prod.ctian
- Surtable a meregemant practicss acoardig to tre climatic fector
e Beprgarad o presat yaur firdings aeatiely , o tteetiredess.
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Instructions for the explanation of subject matter:

o Leed adisnssion o highlight tre follonirg.

Tret,

» trare isarelataehip etven rainfall advater gcle
> tremgjor medenists of rainfall in i Llakaare,

vV V V V V

Convection
Monsoon

W eather systes

tre effects of te doe rainfall types ae diffaat

aocordirgly , trere are 4 rainfall periasAainfall sssos NS Llata
ranfall ttars affect ag althvabion eitars

different aqing seesas are cetermined acoording 1o tre rainfall pattem
rainfall affects a althationwith regect o,

lard prgaratian

s gemiretion

plant gronth

floering of sore plants
dryirg of am yield

Tre adarse effects of high rainfalll on a althvation are,

FllirgoFtiess

falllirg of nmature fiuits ad floars

red.ction of altihvetzble lad infartike state dee o soil atsin
Darege to awktivatias d e 1o floods

Darege fran lad slidss

Disturtances in hanvestirg of ags.

cestruction of pectly auktihvatias de to poor dralirece codirtias

> Fedtors affecting teperature fllctiatios ae

distae fron tre eqator
cledain
topogray

\egRtatin

locataon of inlad vater resourass
usae of lad

> HEfect of teperature on a allthvatin are,

drotosynthesis
trairain

Teacher’s Instructional Manual 18



Agricultural Science

Grade 12

floerig
<ol madoEl aotmMities
dyirgofyeeld
gronth of tuers
> Relative hmidity affects tre follovirg,
Tragoiratin
Rillretin
Rootirg of stars
Qality of floers
CQoening of stareta
Polifarabion of pests
>  Ligtaffedts ap atthvabion indiffaatvas.
> Lt nesity affedts ollowg,
Hotosynttesis
Tragpiratm
Hlonerirg
Tropic noverents
Leaf aren
> Quality of light affects tre follovirg processss,
Rad ligt — on formataion of brandhes ad sssd germiretaan
BlLe ligt—on gotosynttesis
> Duation of light affedts tre follovirg,
Tuoer grovth
Hlonerirg

> Plants are disssified into three grayss aooardiirg 1o tre effect of light duration auch

3
Log cay plants
Sort by plants
Cay reutral plants
> W rdaffects ag althation as follos,
air moverent around arges
anoliy
ego-tragpiratiin
polliretin
digaral of fruits ad seas
> Follovng dimatic fectors affect oan egooratian
Rkl

Teacher’s Instructional Manual 19



Agricultural Science Grade 12

Tanerature
Wid
Hmidity
- Rdatonof gt
> At frondinatic fadtors , eguoration alo affects a aultivation s follons,
To determine agpater requirarant
Todstemire tte imigatian intenal
For tte ap trargpiratian
> Rotentaal Bgo-transpiratian fraexanun vater recpiirerant is cetermired by nessunirng
egoratian.
» Bgo-traspiratian is an inportant messurarant arsicered in imigation.
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Competency level 2.3 : Desigs an agro dlimatic unit in the sdool
Duration : (3 pericks
Learning outcomes :

Besrikes the recsssiity of aneteaolapicall unit 1o dotain the recsssary cita far egiiauitural
Byplairs inportant fadtors to ke axsidarad in e esteblishant of an egroetearolagical
unit

Bolairs factors which sould ke arsiderad in the selection of a suiteble site for a
netecrolagical Uit

Bolairs the mainterence procecre of a metsorolagical unit.

Praares plas o aultivate ags with koMedoe of weather cata.

Teaching-learning process

Engagement:

Digpllay a poster of an agro-etsorolagical unit ar pictures of ecuiprent ussd 1o mesare

diraticfaos.

Lesd a disassion 1o highlight tre fol lovirg:

Tret,

> Agodinatic diia is reEssary to cetamire e egriauttural potential of aparticular
ams

> Itis mortant o irstall equiprent prgeerly in an agroetearolagical unit, messure
chta acourately ad naintain the site prgeerly

» Agonetearolgical statiavinit is inportant for the dove pupose

Proposed instructions for learning :

Describe an “Agroretsorolagicall unit”.

Byplain tte nportane/acessity of an agro-etearolagical unit in an agricultural field.
Bplare yaur topic aboout an agroretearolagical unit using the nateriials providsd.
Tapics,

> Selection of a site ad nainterace

> Nae ad irstall neteorological euiprent

Plan the activities recessary 10 esteblliish anetearolagicall init in yaur sdooll releant to
yaur topic.

List reesas for yaur plamig.

Be prepared to presant your firdings aaatinely , bteatiredes.
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Instructions for the explanation of subject matter:

o Lesdadisassin to hihlight tre follovirg:

Tret,

>  Mmagonreteaolgical statim is tre site virere neteaolaical equipret are irstalled
1o meeaure the necessary weather infomation an' egriauiture.

» Thae sadifferare betwesn an Agro metsorolagicall statian and an Meteorolagical

> Infomation reflated o dinate is inportant to cetemire,

il it
ags ad agypirg systers,

S -

Imigation recuireet naartialar as.

» Tre follomng fectors are inportant in the selection of a site o esteblish an agro
meteorolagicall Lt

argrestaie site

represants aomn physical and tgoogratical deracteristics intte area
Qoen soece

area of the site dould ke &0 m

eguiprant sauld ke irstalled in tre aantre of tre site (equiprant irstallation
area should be 1010 m)

selected site Suld ot ke dlese to qoen vater Sources adh as ok, resenoirs
ac

free of distutaess ad if tereae ay (bess, huldigs); site dould ke 4 tires
anay fran the height of disturbenoes

» Fectors axsicarad in naintaining ameteorolagical unit are as folllons,

Shauld maintain a progerly moved lann

To eclcee tre site/araa Lsirg wire mesh to protect: it fron aninals
it isrotauteble ohuild avall irstesd of a protected fee

soil thermoreters sould ke protected by a ssparate fae
Maintain cleenliress of tre loatin

» The folloming ecpiprant sould ke installed in an agro netsorolagicall unit

Rain geuges

maximum thermometer, mininum themonreter
soil tremoreter

an shire recorter ad pyranoeter

wet ad dry ulb thermoreter
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- wind vare ad anemareter
-  egooatdo pen
> Tre follaving factors sould ke arsicerad in tre irstalllation of thiss retearolagical
equiprent
- fados o ke asidad in te irstallation of rain s
place on a coarete or carent bese/stage
tp leel of tre rain gauge duld ke 0 andoe gaud leel
Imer antainer of tre rain gauge sould ke free of ledae, dust or otter
resides
- fedors o ke arsicerad in tre irstallation of an aenoreter ad wird vere
shauld be installled 2n above lad because wind speed is meesured 2m
- Inportant factors about mininum thermoreter
mece of an aladol colum
indicator in the micdlle of the aladol colum noves with the eqearsian of
aladdol ad it helps reed tre teperature
themoreter should ke erect while hollding by the bulb ad the otter ed
should ke first foed to tte stad themoreter
duld foed at an agle of 5° to the stand
“Six s maximum and minimum”’ theymoreter s also usad to meesure
mexinum and minimum terperature
aladol ad rerary colurs are used in this tremoreter ad 2 indicators
can ke seen an the neraury collum
eqansion ad aontraction of aladol is used o measure minimum ad
meximum temperature
Inportant daeracteristics of wet ad dry tremoreters are,
usd to neeaure relative humidinty of atmogtere
arsists of 2 tremoretars; a momal themoreter as tre dry bulb tremoreter
ad a tremoreter covered with a piiece of cloth (cottn) placd in a bottde
of vater as the wet bulb tremoreter
diffarate of tre temoretar \alues ad stathrd darts are used to alaulate
relative humidity
normal thermometer, maximum and mininum thermometers and wet—dry
themoreter are fed to a parel ad placed in the Stedhas saorean
Inportant deracteristics of the romal tremoreter
the romal themoreter is used 1o messure atmogdheric tenperature
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meximum thermoreter is used to measure mexinum tarperature
mininum thermareter is used to measure minimum tenperature
mexinum tevperature éan ke nessured acaurately usig tre effect of tre anature
in the neraury colum
- meraury colum shauld be reedjustad ad fixed to the stard at an agle of 5
cgress after messuniny the terperature
- Inportant factors about Stedensn soren
usad o pllace trermoreters and wet-dry bullb thermareters
vhite colaur of the won structure hels 1o minimize the effect of rediation
also helps to protect irstrurants and avoid direct eqoosure fran rain ad
ol radiation
height of te instrurent is 1.5n
qaenirg of tre irstrurent soulld be alligad 1o the North-Sauth direction o
aod teeffectof an Iigt
this direction daess e a year viz,
tonarts the South during 10" April to 315 August
towards the North during 015 September to 09" April
- nportent deradteristics of il temoretars
weed 1o mesaure soil teperature at differant dptts
meesUre tenperature at differant dgotts like 5, 10, 20, 30, ad 100 an fran
gad leel
noortent deradteristics of an shire recorder
usd to meesre 9 shire hours
the Gadeell 9 shire recorcer is used nostly
a gecial pgoer strip is placad an tre glless gtare of tre irstrurent ad tre
foosd ligit rays ausss tte pgoer tolum.
an shire hours Gn be determined by doservirg the bum pattemn of the strip
of peper.
irstalled 1.5n e graud level ad pllaced to poinbding Esst to W et
nportant daeracteristics of tre praoeter
s toresaure tre intesity of ligt
dags of legth aor in tre bisetallic strip d.e 1o Sollar radiation Lee 1
plot tre grgth
it helps cetermire solar radiation tret reedes tre place duiirg achy
nmoortant daracteristics of egooratian pen
Meck of galvenizad metall, painted vhirte
diareter of the pen Is 120 anad its dgpth Is 5 an
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should maintain s vater leel Y 1© 20 anad te level dould rot ke less
then 7.5 an fran the tp of tre pen
should ke pllaced an awooden frare of 15 an height ad it should allow for
air ciraulation ad urecesssary heattairg fron tte grourd
should ke covered usig awire mesh to protect fran aninalls
astill vell is s o e neesuraaits
it Felps minimiz tre effects of vaes in tre pen 1o tre regdiiig
hook caee is e 1o take messurarants acaurately usig tre vemier calliper
sould ke installed 5m anay fran the rain gauge ad 1.5 m fran tre face
- tre follovirg are tre tines for the messuremant of data in an egro netearolagical
station nady

stachrd tines of recording cata are 8.3 rs ad 150D hrs
veather data such as rain fall, mexinum and mininum themoreter values,
an shire hours, wind spesd ad directian, dailly evgooration are messurad
aly at8.0drs
veather data auch as vet & dry bulb trermoreter values ad <oil teperature
are meesured IN8.hrsad 15.D hrs

- geecial fectors axsicerad In recording data
cata which is taken ae is recorded quoosite the data of the previas cey
catavhich is taen tice is recorded momiing and evenirg of the particular
chy
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Competency level 2.4 . Pasaadtua ativities omnmie teeffect of dinatic
dages

Duration - (bperiak

Learning outcomes :

¢ Plas agriauhtural activities 1o oaraore advar<e effects of dinatic dages.
¢ Prgares plas o minimiz situatios resultiry fron adverse dlinatic dargess.
o  [eibes en-riadly practicss inagriauhture.

o Bylairs netihods of solvirg eviraental Isaes.

o Plaseffective strategies to fae ridy Sitetio s.

Teaching-learning process:

Engagement :
o (attte follovig stava to the dless.

“Dewo wassathu kalena

sassa sampaththi hothucha

peetho bhawathu lokocha

raja bhawathu dhammiko”
May there ke tinely rain
mey e agos yield vell
may the whole world be hegpy
ad may the kirng be benign

¢ leadadortdisassion o highligt tre follovirg.
Tet,
> Ladk oF auiteblle dinatic fadors leed 10 tre faillures in tte agriaulture sector
> dimatic dags asdte pdolers in tre agriaulture ssoor adve have to fird olutias
to oeraore thee dallaes.

Proposed instructions for learning :
e Each gy suld eqlore ae of the topics given kelow.
dags nranil
dates In tarperature
neoftesavaer led
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Desrile tre tam “dlinatic dages”

Gollect infamation about the fomation of dlimatic aaditias an tre earth, olar
rediation far edstate of life, gen o effect ad its antriluion an ttre dinate.
Present yaur firdings aoout tte dlimatic dargss, in rellation 1o yaur topic.

Gollect infomation eoout presant statLs of tre dlinatic date you studied.
Bplain hov it affects an agriautture.

Bxlain mears to overaore these climatic danges to do agricultural practioss
dfectinvdly .

Present yaur firdirgs o tte entiire diess

Instructions for the explanation of subject matter:
¢ Lesdadisassion o hichlight tre follovirg oints.
Tret,

>

>

A\ A\ vV V V V A\

vV Vv

>

ollar rediation ad infrared rays vihich eniit fron tre earth naiintain e ecpilibrium of
aay

llar radiatian prodlee e|ryy for air ciradlation ad it leeds 1o fom clinatic
aditios ntte earth

cliratic daes are tre layg tam dages of weather parareters such as rainfall,
teperature, elc

both retural ard huven activiries antribute to tre dlinatic dagess

main rees for tre dlimatic dass is tre gldal vamig de o green houee effect
gen hoee effect is a ratural feomea rescd for edistace of life on ttre earth
hut, tre etreroad green house effect, whiidh is aocellerated by the huven activiies is
kedly affect on dlimate to aeate dags

humen activities such as aotbustion of fossill flel, destruction of forests,
i strialization, acanulation of uten veste naterials ad agriciture leeds 0 roeese
in the parcantace of green house geses.

eaples for green house gesses are vater \vgoor, Carbon dilodice, Methaere, Nitraus
axice, Chloro-fluoro carlbn, Rurpluorocaron

these gesses antrnilbute to glidaal vamiing

it leeds o dass inttevater ocle

flldatios in rainfall, hich eaature ad inmesirg savaer ke aeteadae
effects of dimatic dages

rm awsilibility of rainfalll on tine, ueqectad rainfall, atsie rairs, il atsim,
earth slips, loss of fartile oil, dogis ad floos ae e adare effets of te
rarEll flaietios

Teacher’s Instructional Manual 77



Agricultural Science Grade 12

> rainfall fluctuatios affect the prod.ction of grass ad otter aninall fead, pest ad
dissesss inanmals
>  hich arbient tarperature leads 1o Inorease In the tEperature of sea vater ad
Inoreesss of ssavater leel p de to neltirg of glleciers
> it leets to tre flov of briire vater to saa sick lats resultirg in soil polluion ad
cestruction of bio divarsity
> tre Pollovirg are the stratagies vhich aulld be adjpted 1o minimize effects of dlinatic
dee,
effective water mregeratt in fams
Lee of miao imigaian ssteTs
re.ee of drairece water
wee of soil ad vater cosenation metihods
rebebilitation of pods, ldes ad aniaits
Lee of am \erieties auitzble 1o agro elagical 20es
lreed rew varieties whikch could resist draught, resiist pest ad disessss, resist
slinity ad ot tamags
lauch progrars such as re-forestation,  agro forestry,  hore gardening,
areenation of beedes
intraclce faming systans vwhich use mininum levels of denicals
en friedly e dFfatiliar
Introdlice anareress progrars and goply eviromant acts
> tre follovirg Gan ke used to minimize effects of dlimatic dere inagriaukture
Lee of reprerative ey OGS
nproa Lee of nitrogeos fartilizer
inproe food anversian efficiay of runirents
planting ags inmardy lads to minimize releese of netrere
» However , we are rot lecally bourd 1o reduce the rellesse of green house geses

»  tsaestal o pactce an friedly ayriaiiture far sstarredility .
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Competency level 2.5 : Studhies mgp of Agro Eoollogical Zones
Duration : 4 pericks
Learning outcomes :

¢ [=mibess tte aritaria far tre disssification of agro elaical 20es
o PBylairs tte nportace of agro exnlagical 20es In agriauiture

o  Satsaugs aitzble for tre soil ad dinate inariaiture.

o Names fectors determinirg climate of S Larka.

e Byplairs the inportance of ngp of agro exolagical zores.

Teaching-learning process

Engagement:
e Presat tre follovirg rens 1o tre cless.

News
Tre Dgpartrent of Agriauiture dovs thet tte plamirg of a altnetian
tEarg soil ad atter eviramental fedtors into aosiceration s nporiat
O et better reaults fronagniautture

e BEqplain te followrg:
>  nprtaceof ntfyirg eviramental aiitios in plamiry agriautural activities
> reaomathion of ags surtzble for differait eviramantal codirias
o Lesd adisassion to hichlight tre follovirg.
Tet,
>  goanumeviramantal fectors are inportant for effective ag aulihvation
> It isesy o practice agricuitural activitties acodirg o tte keolace of eniraiant.
» Trareare three dinatic 20€s In X Laka o tre besis of rain falll
> Trese an ke furtter diviced an tre kesits of rain fall ad otter physiicall ard biokagical
fdas

Proposed instructions for learning :
o U the resource book ad megp of egro ecological zones (A008) published by the
Departrent of Agriaulture o asner tre follovig guestaas.
> Desrite fectors determinirg tre clinete of S Laria
> Tryto idntfy tre mgjar dinatic 20es of 3 Llaia
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» Nark climatic z2oes inanmgp
> Nae tre factor used o determire the doove nentianed climatic 2oes.
o Select ae topic fron tre follovirg
» Wetze
» Dry zore
> Intemediate 20e
e [egite tte teim agro clinatic z2oe
e Bplintelsisof te desifiatin, doe
e Nae daradteristics Lsd for furtter division of trese dlinatic 20es.
e W rite the nunber of agro exdlagical z20es in tre dlinatic z2oe which you have studiied.
¢ Byplain tre roraclature of agro emlagical Z20es.
o  Oollect infomatian aoout the folloving in relation to your tpic
> Bhepxcted rainfall
> Najor soil types
> laduse
> Otrer gecific deradteristics
e [esribe tre nportance of the mgp of agro emolagical z2aes
e  Prestyar firdings asatnely to tte atire disss

Instructions for the explanation of subject matter:
o leedadisassion o highligt e followirg.
Tret,
» Fectors vihich cetermire tre clinate of S Larka are as folllons,
I lada isa trpical antry
It is loatsd dlee 1o tte b antirent of India
Itsandad
Clo=e to tre bay of Baal which faces freguent climatic daegess
Location of the cantral highlards parparticullar to o diffferent types of nosomn
wiros
> Ranfall is tre mgjar fector affecting tte dlinate of S Lada
1 Lada is diviced into three besic dinatac 20es on e besis of rainfalll
It can ke further divide Into agro emlagical zones acoording o eviraental
aoiaas
46 agro elagical z2oes hae e idntafied
It vwes publised by the Dgpartent of Agriculture in 2008.
Folloming are tte daracteristics ad desriptias of egro elagical z20es

vV Vv

vV V V
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>

>

>
>

>
>

>

Majar dlinatic 20es are diessified on tre kesis of rainfall

wet zoe (rainfall above 2500 mn)

Inemadiate 22e (rainfall 1730-2500 nm)

Dry zore below (rainfall 1730 m)
At fron rainfall fectors auch as soill, ooty , lad use, adtive antriution of
suth-west nasom rain are also arsicerad in the dlassification of dlinatic 20es.
Tre W et zoe is distributed in tre suthvest 1o the aantral highlads.
Tre Dry zoe is distrituted to tre North, North-Cantrall, Esst ard South-Esst arees
ad late edats of lad kelag to tte dry 2o
Intermediate zore is tre area i betveen the dry ad wet z20es
Climatic z20es are further dividd, an the besis of tre eleation fron te neen ssa
bd.
Accordingly, mejar clinatic 20es can ke dividd into 7 9b z20es

— Up Goutlry
WetZoe ——+—— Mid Coutry 5 Agro exolagical zores
_((Bsbzcres) —— Low Country
Dry Zore Lov Country 11 Agro eolagical zoes
[ @ sbze)
Up Gountry
— Intermediate Zae Mid Country 2 Agro emlagical zores
@B abzaes) Lowv Country

The Dry z2ore covers anly tre lov cauntry
Tre follovirg factors have keirg usad to dlessify Agro dlimatic zoes intte Agro
enlaical zoes
- Avaapansl ranil

7B prdxebility of mnthly rainfall

Topography

Megor lad use

Mejar soil types
Monthly rainfalll is plotted an a grgh, trerefore it is essy 1o dotain infamatian
recardiry tre ranfall pettamn
Agro exlagical Iimits are ot aosicerad as pemarant limits, ad veriass fedors
case an log tem dagess
eg evlgial dages, ollection of ecessive cala, dages of feadors e

cetemire thee zoes
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>

Grade 12

A sntol with letters ad 4 digits, is usd 1o daote eech 20€.

Airsttte W et zore, tre Intemediate z2oe ad tte Dry zoe are laeled W , 1adD

respctively

Secondly, the Lov country, Mid country ad Up country are laeled L, Mad U

respctively

Thirdly , the given digit dons the wetress of the zoe. Redlction of tre vetress
indicated by rurerals 1 to 5.
Faurthly, tre sinple letter (fron“d’ ©0 ) dovdates in rainfall sssosadtte
effect of otter fectors nvetress.
» Aeapleof adsaiptdan of an Agro exolagical zore is shoan kelaw,

Agro ecological

zone

75% expected

rainfall (mm)

Major soil types

Land use

wu

>3100

-Red yellow podzolic

- Mountain regosols

Tea, agro- forests,
Natural forests

WU

2a

>2400

Red yellow podzolic

Tea, forests,

plantations

» Usssof the g of agro emlaggical 20es are,

o intafy a place with unig.e dinatic coitias.

to recomed suitable ages for eech z2oe

1o fadlitate plamirg ad inpleventation of projects
ohelp intte zalization of il Bts

1o fadilitate deelqorat ad arsenation of lad
1o nexamize profits fron egriculture and minimize risk
to dotain a ssesorel agping caletlar ad prgare plars acoordirgly -
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Competency 3 : Decides the soil enviroment suitable for arop
clt\aios.
Competency 3.1 : Ircpire into tte effect of soill famation ad soill prohile
ceelqeat on ag auktvation.
Duration : (6 periak.
Learning outcomes :
o  [esibes the soil fomation process.

Nares the factors affectirg soil famation.

Bolairs the rok weathering process aocoording to eviramantal fectors.
Dars asoil pofile.

Besibes tre inportace of studyirg a <ol profille far ag auktivation.

Teaching-learning process:

Engagement :

o /ssign o stuohnts 1o reed the folloving dialag e to the entiire cless.

Dialogue
Amal - Do you kow how soil is formed?

Jda @ | redanatide dot soil gresss. s a lag proeess ad takes
thosads of years aogoodling o et artacle.

Amal :© \Weatels?

Jda @ htssta sl fonato starts fron rok veattering.

Amal : W tered lessn s soil fTamation. Is7 6@ W ewill getnoe details
tae

e Lesdadisassion o hichlight tre followirg:
Tret,
> soil isaarsistent rediavhich is ussful for plant grasth ard is aonposed of mirerals,

0 geniic matter , \era s arganisTs, air ad water .

» 2 staes of tre soil famation procsss

W eatherirg of rads
Sl rEsis

> Soil pohilke is fanad by ceelpirg different soill 20es
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Proposed suggestions for learning :

o Eaxch grayp duld eplare ae of the follomvirg topics an soil fomatian.
> W esatterirg of rads
> Sl ggesis

e [Desrile the topic given to your grap.

o PByplain tre proess.

o PBplain tre fadtors affecting tte proess gihven ad its effects.

o Vet isasal pohk?

o Bgplain tte ceelqyent of asoil profile ad differat z0es inaprofile.

o Bgplain tte nportane of stiudyirg asoil profile for agp adttvation.

o (mereasiil pohlke intte field ad prest yar idss.

e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanation of subject matter:
o leedadisassion o highligt tre followig.
Tret,
>  rakweatterig is tre process of the fomataan of parental natenials as a result of
differat reectias an radss by fhysical, demical ad biolagical processes.
> Fectors thet affect rodk veattering ean ke dlessified as
- pheal fdors
-  (enical factors
- Bolagal fedos
> heial fdosae
- rumimgvater
- sawawes
- famation of e aystals inaads of rads
- ghs
- Differences between day ad night tanperatures
» (emical fectors are
- st
- hdation
- hdolsis
 oddt
_ dekt
> biolagical weathenirg Is etecd with tre,
- gronth of plant roots thrauch soill aads
- saoretion of demicals by mosess ad lides an rads
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vV V V V

vV Vv

vV VV V V V

- organic acids famed in dsconposing orgenic naterials

- arstent tumirg of soil by ugulates.

Effects of rok westterirg are,

- famation of rak particles

- reod dofsilia

Sl gresis is tte proess of soill fanation. Soill fans thragh tre effect of dinatic
adittias i rodks far a lag periad of tine and corbirataon with argeniic natter .
An egpatian cerinvad by soill scientist, V.V, Ddaghev in 1855,
S=11.0Pt

Trare are 5 factors affectirg soil (BEsIs,

-  paetal naterial

- toogredy

- te

- dnae

-  bioticfoos

biotic fadtors ad dinate are active fadtors

otters are ron active fectors

\arias il types are Tamad by differant types of parental neterial

tre effect of tooogrgdy Gan ke explaind by 3 factors:-

- cledim

- skqe

- ditimtotean

il gaesis rate \varies with the factors nentiaed dowe,

Mature soills are fomed by a lag term process ad imature soils are fomed by a
dort term process.

Tre diffaet dinatic fodtors affectirg oill gaesisare,

- dl

- teperature

- wird

- humidity

- gt

Trese dlimatic fectors can be caused dilrectly or irdiirectly .

Rainfall ad teperature are the nost inportant: fectors amag them.
Plants ad aninalls in e bicgdere also influee soil garesis

Soil pofilke is fanad ss a reauit of il grresis.

Soil pofilke isa laoitudirel section fion tre soill aurface o te prantal rok
Aol profile arsists with 5 horiaos
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vV V V

horizn O
hoian A
horizn B
horizn C
horiznR

horizon O aotairs argenilc natter
Mirerals are leeded fron horizn A ad it salid tedivaa oe.
Minerals leeded from horizn A is acounulaied in horian B; trarefare, 1t iisalla

tedlba e

A\

horizn C is callled tre regolinth ad it aosists of parantal materialls fomed by rok

veatherirg

vV V V V

horizn R antains ucorsollicatsd parant rodk bareath the soil

Tre soil profile is chelgoed with tine.

It tdes rearty 100, 000 years for a soil profile with 5 main horizn to fom.
Tre agricultural nportane of studyirg a<oill profile is s Tollons,

To ity the dgoth of soill Leeful for root gronth.

To cetermire tre tillirg dgpth with the keodlecte of the dgoth of <oill z20es.

To uthrstad arias mirerals in tre il ad nutrients relessad to e <oill fran
treeminaals.

To cetermire tte aqs suitzble far soill dyoth.

To determire drairece codrtion.

To select surtzble lad preparation equiprat
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Competency 3.2 : Decidss an tre soil aorstituents aurteble for am
-

Duration : (b periacs.

Learning outcomes

o PBplars tre effect of 0il costittents for althvatirg ags.

e Fids tre soil noisture peroantece.

o Byplairs tre nethass of inprovirg soill prod.ctiviity by dargirg the effects of soill
asatets.

o Froktre field gecity oF soil.

o [xites tre aragprat of crstitats in tte soil.

Teaching-learning process

Engagement :
o Let stuoants deene a soil sarple.
¢ Leed adisassion o hichlight tre follomirg.

Tret,

> sl gestofdffaetosatats.

> sal<dis, sl anr, <ol valar ad sl argenists are tre arstituents nentiaed doe.
> naregerent of soill aostittats is nportant far effective a aultihvation.

Proposed suggestions for learning :

Each grap saulld pay attention to ae of the follloving topics given o your grap,
> Sl dics

> Soil vater

> Soil air ad soil agists

lllect infomataan aoout your topic an the folloving thares.

>  Araggetof il astitats inte sl

>  Ihportane of <ol astattets far ag aktvatin

> Maegerant practicss of soill arstituants to inproe at altivatian
Test tre soil sarplle given in yaur wark statian.

Test ae of tre Tollovirg, wsirg yaur soil sarple.

> oil noisture antant usirg gravinetric nethod

>  fhedgaatyofsail

> pamarent wvikarg point
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e Beprgarad o prest yaur firdings aeatinvely , Dteatiredes

Instruction for the preparation of work stations
¢ Prgare 3vwork statias with the equiprent ad naterials given an tre follovirg theves.
> To cetemire tre soil noisture antant (graanetric nettod)
» Todstamire tte field geaty of soil
» To determire the pamarent wilarg point

Common inputs for all work stations
o Sl SiTplS
e Oven
e W eichirng balanees (aouracy Lp to o decinal points)

Special inputs for work station 1

o Sulagas

° E\anaticn diges
Special input for work station 2

o Sulagrx

o Metal cnwithout tte bese

e Beder

o Polythare pger

[ ] A HHZEI" kﬂ"d

Special input for work station 3
e Beder
e Hlpr
e Bladk coloured pgper
e Snfloner ssads
o \aterials ad equiprant necessary 1o plant sssts

Instructions for the explanation of subject matter:

o  Leedadisnssion o highlight tre follonirg.

Tret,

> Sl asstsof diffaataosatais.
- Silslics
- Soil atgiss
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vV Vv

vV V V

vV V V V

>

- Sl vater
- Silar
Soil mirerals are fomed by rok weattering
Diffaat sl mraals ae,
- Sad
- Oy
- &
Clay mirerals & ke dlessified into to &5,
- Slicemraals
- Nnsilice mirerals
Craradteristic features of il mreraks ae,
- Adsorption of anilas ad catias
- Adsorptian of pesticides
- Adtassagsure of plat rutrnients
Soil agmic natter whidh is famed s a resutt of miadoial activitties, Isamidure of
diffaetnaaials
Types of arganic matter
Un-decomposed orgenic matter
—  Deoonposing organic matter
—  Decomposed orgenic matter
Soil agmic natter is inportant for plant gronth,
\E,
- to npoe thysical, denical ad biokapical deracteristics of sl
- atasapiant nutrient pool
Qp granth can ke inproved by adding argeniic mattter o the soil
Sl air isaaikble rece <ol oes
Follovirg are tre fectors that af fect tre aoposition of ol air,
- Naureofsoil
- Qusintefied
Prgoer soill prgaratian nproves soil air ad soill vater
Sl vater is aailble irsicke soill pores
Trere is an Inerse relatiaehip betven soilll vater ad <ol air
Soil vater is nportat s a,
- haetfoplatrnriat
- medhiun for tre trarsloation of plant rutrients
- valle is an inportant paraveter that Sons the poner of adhesion between soil
particles ad vater noleaulles.
Soil vater ean ke disssifiad s,
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- hysical dessification
" Bokuicl desificts

> Differant nethocs that can ke used to determire il vater antant are:
- Gravimetric method
- Gypsum block method
- Tersiaeter nethad

» Methods of trargoorting vater 1o tre soil are,
- Hiltatim
-  Raoolatian

» Methods of reroval water fran soil are,
~  Cbep peroollation
-  ego-taspiratm
- drairee
> \arias typss of il agmiss ae,
- potosynthetic miades
- sprodyees
- pathogEs
- (et
- rooteas
> baefical miades far ag althvatin ae,
- potosynthetic miades
- sprodyees
»  hamiul miaoogmiss to a altvatian are,
- (et
- rooteas
» recessary aodirtias suld ke providsd o inoreese the populatian of bereficial
micraoes
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Competency 3.3 : Decidss on e soilll tedure ad arsistay suiteble far
agaithation.
Duration A periack.
Learning outcomes
o [De=mies sl tedure.
o PBylairs tte nportae of soil tedure.

Rraares plas Tar agriauttural adtivities acoodirg o surtbility of soil.
AIrcs soil tedure usig \arias nethos.
Bplairs soil arsistany .

Teaching-learning process

Engagement :

Provick diffferant types of soil sarplies 1o stuohts.

Let them dosere the il saplles.

Allov stuonts to tehulate tre daradteristics doeenad

Test tre soil sarple wsirg “Texture by Feel metihod”

Bolain your deenatias.

Ak stoants to write soill deracteristics at et ad dry coditios.

Leed a disassian to hichllight the fol loving oints.

Tret,

> Soe ol deradteristics ean ke identafiad by visal dosenation.

> Caadaistics whidh an idntified by tre dsenation are fhysical daradteristics

> “Tedure by Feel mettad” of soill testirg is suiteble 1o get a rouch estiration of
il edue

> (raraderistics of il are vary with te dry ad wet coditias of soil.

Proposed suggestions for learning :
e Eaxdhgroyp duld test ae of the follomrg soill saples.
> Asoil saple dotaired fron tre sdool field
> Asoil saple dotaired fran a pecdy field
o (e tte soil saple.
o FArdte tedure of soil usirg “Texture by Feel method” ad wrrte your fardings.
¢ W nite tre deradteristic features of soibs at vet ard dry cotitio s.
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Arelyze your soil saple.

> Fid tre soill tedure wsirg the pipetie method or hydrareter netihod.

> Detemire tre tedural dsss of tte il sing “Tedua Triagle” acoordig to te
percanteces of soill mirerals.

> Detemire tre soil tedure wsirg “Follirg mettod”.

> Comare the values dotained through these two methods.

Bplain tre imortace of soill tedure inariatture.

Test hadess, stiddress ad elssticity of tte soil saple.

W ritetedffact of the dnve daradteristics n a altivabian.

Be prgpared to presant your fardings aaatinely , otteetiredess

Instruction for the preparation of work stations

Prepare 2 wark statias 1o fird tre soill texdture wsing tre follovirg nettods.

»  Pipette methad or hydrareter netiod
> Rolling methad

Quality inputs necessary for work stations

Hydrogen peroxide

Sodium hydroxide or 10% anmonium hydroxide
Sadiun hexa-meta phosphate (B Calgon sollution)
Bedricsting, bedler ad agless rad

Distilled vater

W ahlottle

Stop vatch

Zml pigette

Piece of polythere ad a rudeer bard

Orucible

Ballae

Oven

Hydrameter

Meesurirg olircer (200 ml)

W ater keth

Three aiir dried 0ill sarplles (sady soil, dlay il ad ke soill)
K = g

Stofsiees
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Instructions for the explanation of subject matter:
¢ lesdadisassin o highligt tre followirp.
Tret,

>
>

A\

vV V V V

Sl tedure is tre relative parantae of soil mirerals; diay , Siltadsadl

Soiks e ke categizd as sady soil, dlay soill ad laem soill on tre besis of rellatine
percanteces of soill mirerals.

Soil mrerals an ke disssified as s, sitt ad diay partidies acodirg 1o tre diareter
ofrtides.

Differant nettoos 1o cetermire soil tedure are,

- Pipstie metthod

- Hydrareter method

- Rollig rethad

Soil texdural class can ke ceterminsd usig tre tedural triagle acoording o te
percantages of soil mirerals (&, sittad diay).-

Soil texural classss dotained fran differant metihods cen be copared.

Sl tedure is nprtant for ayiaiival sotivities.

Soil arsistay is a daracter which an ke eplaind in diffferent agoects.

Soil asistay an ke eplaired by dservirg the Tollowrg deractenistacs of soils,
in dry ad wet codirtias

- Hadesof sl

- Conpactness

- Hetidity

- Sodares
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Competency 3.4 : Decides an soill structure ard collour surtzblle for a
-

Duration : A periacs.

Learning outcome

¢ Byplairs tte nportane of il structure far a adltihation.

o Bplairs tte nportance of soill ool far at alltivation.

o [erites the nportance of prgper soil collour ad structure for suocessful at groth.
o Decidss nsoill structural Ettars by <ol testirg.

o Determires soil colar .

Teaching-learning process
Engagement :
o Digplay pictures of differant soill profilles with dirfferent soill collours ard soill nareel ol
datstosiuats.
o Disuss dout loatios with differat soill colars.
¢ Provice :2.eral il saplles ad ask studanits to dek their hardess.
e Lesd adisassian o highligt tre follovirg.
Tret,
> <ol strudure ad ollar are hysical daradtenistics of soil.
> sl olar rdicss It spgates.
eg
- crainee
- gt
- aTpnic natter
> il striudure is tte aragpet of prinary soill partidles I apragples ar ssotary
ol rtades.
> soil structure aould be desoribed by,
- Ty @Eg®)
- Oes@E®)
- Grade

Proposed suggestions for learning :
o Each grap duld elare ae of the ol lovirg topics given to your grap.
> slolor
> salsndue
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o (=ere ad fird aut the thysical daradteristacs of the soil saiplle given o your grap.
o Bplain tte effect of tre dove soill daeradteristics, far a altihvation.
¢ Byplain stratagies o inproe a pradctivity by develqoing tre particular devacter .
¢ Be preparad 1o presat your firdings aaatinely , bteatiredes.

Instructions for the explanations of subject matter :
¢ Leed adisassion o hichlight tre follomirg.
Tret,

>
>

vV V V

vV V V

s0il colar s tre colaur vhich éan be dsenad o tre reked e
soil colar is cetamirad by tre,

- el naterial usd to fom te soil

- fadtors tret antributad o tre deelqorant of te oill profille
denal astittets an influate tre fTamation of differat soill olaurs,
- Iime ad soil mirerals give avhite collar to tre il

- athydras Irn odice gives a red collaur 1o tte soil

- hydrated Iran axick gines an yellov collaur 1o tre il

o factors an influee the fomatian of black laurad soils,
- <ol agicratter

- poor drairece coditias

Mrsall clar dert is usd 1o fird aut tre soill olar

- soil colar i1s aragd besed n fecdtrs such as:-

Trere are 4 main collaurs In the soectrun of light

- =

- yellaw

- bhke

- g8

Corbiratias of these collours also ke diffferant colours
This is komnn as He

The aove mentdianed maiin collours are arvarged aooording o rellative darkess ad

relatihe vhiteess

This is koan as dwam

This is futter anrarged acoordirg to tre puniity of tre collar
This is ko as vallle
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>

vV V V V

vV V V

ssthry soill particles are Tamed by the aggregataon of primary soill particles wirth
bardirg naterials.
- Trare are diffarat types of birdig naterials s s,
- OEnic natter
- Iodace
- caboate
-
- diia
giks n tre sufae las of te il pofile aprice te garular striucturess vhille
e laars antain anical structures.
Soil may have a structure ar ot
particles are digearsad in oilswittout a structure
Soil partides bird togetrer to fom il strudtures
oils ean ke dividd Into sLb arders acoordiing o the poser of bodege, such as:
- por stuctued soills
- nmedium structured soills
-  hadstndua soiks
il aggrecptes are famed as a result of the corbiretion of adresive naterials ad
selllirg & drirkirg prgearty of soills
il aprapies are mack by the famation of aads de 1o te drirkirg ad sellirg
of silks indryirg ad hydration.
il stidural typesare,
- Gaular
- Sbagilar
- Blodky
- Columar
- Prisitic
- ey
il structure is nainly dsstroyed by Na ™
il structure éan ke cetemired thragh soil testirp.
tre nportane of il structure Ina althatin are,
- 1o adypt precauticery messres  to minimize oill ercsian
- topoac aaaes regadirg soil fartility
- toutastad soil noisture leels ad soill aeratin
- toutastad activity of plant raots
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Competency level 3.5 : Decickes o tre soill darsity ad porosity surteble far a

-

Duration : A periak.

Learning outcomes :

Defires oil darsity ad soill porcsity -

Desrites fadtors af fectirg soill dasity -

Desribes fedtors af fectirg <ol porcsity -

Bolairs the nportancee of soil dasity ad porosity an agp grovth.

Goolct leoratory tests to determire tre dasity ad bulk dasity acourately .

Teaching-learning process

Engagement :

Take a piece of store ad a oy ol aprecpte of simillar size. Drop them into 2 beskers
with eqal aunits of vater . Let stuonits dosene tre bubbling of vater in the besker
artainirg dy il

Leedl a dis.sion © highllight: tre ol lovirg oints.

Thet,

> airhibles are relessd dLe o tre replacarent of aiir in oil pores viith vater
> il oty is et inag adthation

> il porcsity an be calaulated wsirg oil bulk darsity and tie dersity

Proposed instructions for learning :

Each grap will ke given ae of tte follovirg topics.

- il hikdrsity

- <l tnedr=ty

Briefly eplain tre topic ghven o yaur grap.

Disass dnut te effect of tre particullar <oill deradteristic an ap atihvation.

G to tre work station & test the physical daracteristic givan 1o yaur grap.

W rite yar dsenatias ad fardings.

Whett db yau uterstard by the term il porosirty”? Bxpllain soil porosity usirg oill bulk
Bplain tre factors affectirg ol porcsity ad treir effedts oan agp grosth.

Be preparad to presant your firdings aeately , bteatiredes.

Instructions for the preparation of work stations:

Prepare 2 wark statians using equiiprent ad naterials given kelow.
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Special inputs for work station 1

10 an Galvenized tue (e ed vhidh is inserted 1o tte soil, usirg a pille)
Knife

Bgoorating dish

Balance

Oven

Piece of wood

Special inputs for work station 1
o Jeaficganty bottle
¢ \otor ad pestde
e 0.5 M siee

Instructions for the explanation of subject matter:

Leedl a dis.ssion © highlight the follovirg.

A

VV V V V V V V YV VYV

vV V V

vV V V

sail dasity is tre ness of Lnit soill \olure.

tyes of il dasity ae e dasity ad bhulk dasity -

kulk darsity is the prgoortion betiween ness of il olid ard volure of il sollid.
Uaally soill tree dasity is hider tren tre soill bhulk dasity -

sl tnedysity isadfinite\ale.

e dasity is ceterminad by tre guentity ad type of partickes

il hulk dasity \aries wirth te place

wnits of il dasity Isg/an’.

il bulk dasity aulld ke determired usirg the core sarpler metiod.

soil tne dasity auild ke determired using the goscific gravaty bottle mettod.

il ulk dasity is cetermined by the il structure, noisture antent ad araunt of
sl pores.

soil Gty is tre qentity of pores na<ail.

there are 2 types of soill pores as mecro ad miaro pores.

il porosity is determired by soil conpositian, arount of argeniic matter ard dpth
drsal.

soil porosity affects ag grovth.

soil porcsity affects an edastate of il agisTs.

il dasity dags with tre ol porcsity -

Teacher’s Instructional Manual 48



Agricultural Science Grade 12

Competency level 3.6 : Deciices an the denical prgeerties of the soill sunteble
farapalthnaton

Duration : A perias

Learning outcomes :

o Naes tre effects of denical prgeerties an at aultvation.

o  [Desibes tre effects of denical daradteristics on am alttivation.

e PBoplairs thet tre done factors vary with tre place ad tret aultihveble ags vary
acooxrdirgly -

o TestsHvalues of ghan soil sarplles.

o  [eribes tre daradteristic features of soill clloics.

Teaching-learning process

Engagement :
¢ Pgare 230l olut ias wsirg highlly ecidic ad highly kesic soills syarately .
e  Sowolar dagess of tre soil solutaas Lsirg red ad biue Titous poers.
e lead a disassion an tre relatiaship between color dage ad (H value
* Hgiligtire ollovrg oints,

Tret,

Hvalle eanvary with tte soil

il ecidity ard alkalinity can ke cetermined by the fHvalie

acudity ad allkalinity are denical prgerties

dsibk

YV V V V

Proposed instructions for learning :
e Reviev tte resourae book.
o Payattenaan to ae of tre follovrg netiods to fird tre pHvale.
» Use of the tH ppars
» Colorimetric method (BDH metihod)
»  Use of Hnmeter
¢ (0o tre work station ad determire the H\valle
e  Desile tte soil reection of tre soill saople acoordiig o tre [Hvalle.
o Disass tre effect of tre pHvallle an ag awktivation.
o  (Mllect Information aoout other demical properties using the resource ook,
e W rite this infomation an tte follovwirg theres.
>
> Inportance
» nethod of testing (reesurerant)
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e Be prgarad o presat yaur firdings aeatively , O tteetiredess.

Instructions for the preparation of work stations:
e Prgare 3vwark statias to test tte soil pHvalle using equipratt ard naterials.
» Determire the [H vallue using pH pgpers
» Determire the pH vallue using collorimetriic method (B2H metihod)
» Determire the pHvalue using [(H neters

Special inputs for work station 1
e Astil saple
e pHpaoers
o Testtles
o Distilledvater
o (emical balace
o (lassrd

Special inputs for work station 2
o Asoil saple

BH indicator

BCH colour dert

[ ] BD'| tUL'E

o Distilledvater

Special inputs for work station 3
e Astil saple
e MHneter
o Distilledvater
e Abeder
o Adlessral
e Admanical talae

Instructions for the explanation of subject matter :

o  Lesd adiscussion © highlight tre folloirg.

il denical prgerties fomde o dagd ias

datd ios ae retaingd an the surface of tre collloical aorpllex

day parides ad huns partidless act s <0l alloichl partidles

alloicHl @t ides are dargd regatiely

isoror phiic austatution of dlay particles ad ionizatian of humes particles e o
recatve dargss to fom
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Y YV V V V V

A\

Y VY

A\

A\

YV V V V

sl reectin Isadenical pgearty
01l reection ean ke eplaired by tte [H \vallle
H is cefired as tte inar<e of tte lagprittm of cooentration of actinve hydrogm 0B
ntesil it
acidic, alkalire ad reutral axditias of sils Gan be determired by the (H\allle
the folloving nmethods can be used to determire soil [H,
Determiration of the pH vallue using [H pgers
Determination of the [H vallue using colorimetric method (BXH netihod)
Determiratdan of the (H\valle using (H neters
il H is nportant far a altihvation
sl acdity is famed de o acsarptaan of hydrogen 1as (H') on soil colloidal particles
soil allalinity is famad de to tte aconulation of soil besic i0s
allalinity of soils famwen tte edageeble sodium i () in the colloidal complex
is higher than 15%
Hvale inallalire Sils is gedter tten 8.5 ad electrical cd.otivity is gester tten
4 desi saven per meter .
soil sallinity is famed d e 1o hich cotentratio s of <oill mirerals.
tepgatissofliresiksae,
sdium ias are ot acsoried to the soill collloidal aovpllex
pHvalle is between 8.5ad 7
electrical ad.oavity is geater tren 4 st saven per neter
edagesble Nat+ peraantece is less then 196,
salire ad alkalire soils are famed d e O \erias reesas.
In Edate is tte edae of ias in tte il solution with ias adsorbed to tte
aolloidal anplex
edae of catias In this prooess is remed “Cation Bdage’ ad edare of
anias is remed “Anion Badageg”’.
ation edate Is nportant in a aulthvation.
the aount of edageeblle catias in a unit veidht of dry soil is refarrad as tre
“Cation Bdate Cgecity”’.
the paraantace of besic catias aoparad of total catias In the catdian aopllex is
refenred as “Beee Saturatiat’.
bese saturatian is a highale In soils vhidh hae apgH\valle of 7 ar oer .
105 In tte Soils fameledtrical ad.oivty .
eladtrical ad.oivty is usd o cetamire tre salinity ad allalinity of ilks.
electrical aadlctivity eter is used to nessure electrical adotivity .
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Competency level 3.7 : Sects surteble ags for differat soill gays
Duration : A periack.
Learning outcomes :

Nares soill grays iIn S Lakas

Desoribes tre mgjor soil grays.

Bplairs tte agricultural potentials of varias soil goys.

Slects auiteble ags acoording to fhysical, demical ad biolagical properties of <ol

gaps.
1hess sl goysofteas.

Teaching-learning process

Engagement :

Provick a mep of Sril Larka vhich shovs tre disstriiution of soil grags.
Let StLonits study ot the distriution of tre ol grays in S Larka wsirg the mep.
Allov StLonis 1o idantify tre soil gap of e area.

Leedl a dis.ssion © highlight the follovig.

Thet,

> tae sadiasity of siils of i Lata.

>  silstae ben dessifiad e itessy for idntifictio.

> S Larken soiils e been categorized into 14 different gras.

Proposed instructions for learning :

Yaur grayp suld eplore ae of the topics given kellow.

> Reddlish broan earth, red yellow latesol

» N Galcrfied Broan earth, recdish bronn latesol

> Rdyellovpoosolic, alluval soil

llect infomatian aoout your topic an folloving thares.

» nmareof tre soil gap

> distribbtionof soil gap

>  hsial ad dencal daradtenistics of tre soil

> ayiaitual pplatal oftesail

Be prepared to presant your firdings aaatinely , bteatiredes.
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Instructions for the explanation of subject matter:
¢ leedadisassion o highligt tre fol lovirg points.
Tret,
tre follovig are tte ngjar il grays In S Laa

>

A\

vV V V V

recHish bron eartts
redlyellov poollic soils
ron-callcic bromn soils
biesks

dbEsik

rectiish bronn earth is distriuted ina large edant of the contry ad it is tre naiin
soil gop inttedy z2oe

tre main soil grap in tte lovauntry vet zoe is red yellow podoliic soil.

tre dge ad physical, denical prgerties are usd I disssifyirg soill gas.
alluvial soils an e Led to aultivate pecty ad otter agatic plants.

hysical ad denical pgeErties are differat in tp ik ad ab ilks

Teacher’s Instructional Manual 3



Agricultural Science Grade 12

Competency level 3.8 : Iropires into tre reesos Tar soil dayachtion ad dscidss
anags suiteble far altivation.

Duration : (b periak.

Learning outcomes :

o Desoribes soill degradation.

o Bplairs tte effects of huren activities in acellaratiirg soill degrachtion.

o  Gilalatss tre gentity of soil ercsion.

Praares plas to Lee lad effectively tEdig future gereratios Into aosicaeratian.
Bplairs tre factors affectirg soil degrachtion.

Teaching-learning process
Engagement:
¢ Presat the folloving rengoger heedllines 1o the cllass.

Newspaper headlines

e Food ad Agrniaulture Organization says 57 milllion aultneble lard of trevardd
lost de to soil acsian, anally.

e I pyrite layer of the Nilvala river bese wes eqoosed by the widening of
e ad reule in tre fomataon of ecidic soils inttet aea. ltresults in
mekiing pecdy lard uncultineblle de to Iron toxacity -

o It sy o gad hurdrad milllion nyeess for fertalizr o gyply soil
rutrients whidh wes eracd 1o the sea fron Suth Ainien nvars.

e Roerty ad lov food ssarity are tre lag-tem adverse effects of soil
cyracataon.

¢ Lead adisassion to highligt tre folloving:
Tret,
> Soil dyachtio is tte loss of soil prad ctivity de to inprgoer agiiauitual practiicss
ar soil ercsion de o variiass huven activirties ad loss of il pfhysical, denical,
biolagical prgaerties surtzble for ao pracd.ctaon.
> il asin ar loss of il prgeErties lesds to soill dgrachtion.
> soil degradation caees red.ction of atp pradl.ctavity -
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Proposed instructions for learning :

o Ry attention an ae of tre follovirg topics givan 1o yaur grap related 1 ol dyrachiaon.
- salacmn
- lesofsal pgartes

o (Oollect informatian an your topic bessd an follovirg thenes.
- Resosfor loss of soil pal.cavity
- wasof redcirg soil prod.ctavity
- <oil dggrachtion proosss
- fedors tret affect the dove proces

o (oo te vk statin ad alaidate the gentaty of soil ercsian

e Beprgad to presmit yaur firdings aeatively , otteetiredess.

Instructions for preparation of work stations:
o Prgare 2work statias as folloss, in a lacation where il erosion takes pllace.
-  loabanl
- loatanl1l
e Provice follovrg inuts for eech work station.

Common inputs for all work stations
e 1m lagth - straigt wookn stids
o |\eter ruler
e Marker pens
e Crawbars

Instructions for the explanation of subject matter:
e leedadisassion o highlight tre followirg:
Tret,
» Reesos for soil dyachtion are,
- soilaam
- losof ol pgearties
> <ol s is tte reoal of soill particlkes fron tre earth ad dgoositian in arother
place
> taeae differat agats sy <ol atsin s,
- vater
- wird
tre farst st insail atsi s tte ceted et of soill partackes fron te earth
theare are diffarat fectors thet affect tre dove proess. They are
- el
- nnadf
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vV Vv

vV V V V

vV Vv

the ssood step N il aosian is trargaortation of soill apraptes.

factors affecting tte doe proess are,

- goeed of vater flov

- daticfedos

tre third step in il atsim is tre dgasition of soill partidies.

s of ol atsim are,

- Plxchacsin

- destacsin

- gllyacsin

- nllaEmn

tre follovirg are tre advar<e effects of soil ercsin,

-  sdrzal fatility

- lesof il physial, denial ad biokggical prgerties

- relction of tre dgpth of tre o soil lyer

different rethocs are ussd to determire ol ercsion.

Quentity of soilll ercsion ean ke alaullated practicallly -

Loss of soill deracteristics alo lests to soill degrachtion.

Reesrs for soil degradation are,

- inprger lad e

- e of inproper agping Systens ard agping patterms

- Improper vater menegament

- Inprgoer use of agro denicals ad agenic fertilizars

althvation of ages agpirst the statiard lard Lse causes soill dgyradatian
Iprgper agoping patterms like noo agaping ad inprgper faming systens like
deaaltivation aess il degrachtion.

Roor drainege condirtias resulits fran inproper water meregarent, incidence of
salinity are alo reesos far ol dyrachtion.

Oser Lee of agro denicals leeds 1o the redctian of ol biolagical prgeerties de o
adverse effects of denicals i il agiss

Acounullation of taxic aorpounds In agro demicals is also a reesn for soil
cegracktion.

Decarposing argenic matter is allso a reesm for il degradatian
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Competency level 3.9 : Inuires into tre advarse effects of soil degracationad
mekes sLpestias o nproe the soill.

Duration - (bprick.

Learning outcomes :

e Byplairs nethoss for soil develqorent.

e [Desmibes the advarse effacts of soill degrachtion an a auktivation.
o [Desibes dout il erosion s tre main fector in <oil deyrachtion.
o  Soests gurgoniate soil arsenvation methods.

o PBEplairs adarse effects of soill degyrachtion.

Teaching-learning process
Engagement :
o Diplay a picture of a patch of lard, vwhich Sons soil dgrechtion.
e Lesd adisassion o hichlight tre followrg.
Tret,
»  Aders effects of soil dyrachtion
> Trefollovirg are tre resuiits of soil degrechtian,
- aoectan of il
- flodkygorsal
-  Iesdpatnnets
- foanaton of slinity
- fanaton of allalinity
- ninettodadty
> soil ceelqoant is adpied 1 minimize edverse effects of soil dgracsian ana
althation

Proposed instructions for learning :
e Py attentian to the topic given to yaur grayp about soill chvelqorent.
- Effects of soil degracation ad soil rdebilntation nethods
- Soil arsenation metihods
e \\hat do you uderstad by soil develgorent?
¢ Review the materials given ad explain your topic.
e [esile tre inportance of the thare given o your grap, Tor at auktivation.
e Bplain tre use of mettods mentaaed in your topic, for soil develqorant.
¢ Prgare aposter an “let” s chwelp soill to nproe tre yield”, in rellation to your tpic.
e Beprgarad o presat yaur firdings aeatiely , o tteetiredess.
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Instructions for the explanation of subject matter:
o Lesdadisassin to hihlight tre follovirg:

A

vV V V V

vV Vv

soil copection s a resuiit of soil degrachtian
there are varias reesas Tor ol aopection
itassaazefets
reesss Tar loss of il pgartes are,
- flaxiiy
- redlction of il rutrients d e 1o loss of aganic matter
- fanatin of sAlinity
-  Toeedsil aadty
-  Toeedgil dldinity
- nrettodadty
Soil aorsernvation metihods aould be acbpted to develap soill
il areenation rethos are,
- medrenical nethods
- ggriauttural netrods
- biolagical nethas
- these methoos can ke adgpted to minimize ol ercsian
- the main pupose of nedrenical soill coeenatian s 1o raduee the gossd of nn
offvater
- thareareariasnedenical il crsenation rethods as,
- Digging drairs alag antours
- prgaratian of soil fuons
- antour altihvation inplats
- arstruction of stoe terracs
- Twotypes of drairs are,
antour drairs
Lodk ad il drairs
- Sosad of run of Fvwater can e reducad by preparatian of furrons usiing oil
- Vanasnettods of attihvation In tarrass
Plain taraes
Slqy terracss
Lergthy terreces
Sinple terraces
- Adentegss of antour aultnatian are,
Inoreeee of infilltration rate by stegration of vater In antours
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Low cost
- adentages of store tervacss
- retetion of soill partidles intre noffvater
- autsble forstoy lad
- fTectors vhich suld be axrsiderad in the aostruction of store terracess
- ledigarfaedftestoe tarae
- beee of tre stoe tarrace duld ke arstructad usirg stoes with simillar sias
- aiadtural nethass of soill aeenatin are,
- althatinof ags scatificlly
- selection of gurqariate plantatio s Tor lats
- minimize cerege In soil preparatian
- e of prgeer geciing to cover lad in a esteblishat
- e of auitzblle Imigation nethocs 1o minimize ol ercsion
- addirtian of agmic natter to tre soil
- nprovarent of leranee of plants egainst ercsian by etarcing ag gronth
by gplyirg fartilizer pgerly
- awiding eradication of weets
- e of mped agypirg to awoid over eqosure of lad
> tre follovirg nethods ean e achpted 1o dhvel soils thrach soill rebillitation,
- adjustrent of H
- e of pgaE trasirent 1o adjust salinity
- adptian of gyargoriate agriaditural practicss
> 12y recsssary action to aonact: lewells of acidinty ad allkalinity in tte adjustrent of
pH.
> tre follovirg are the treatment procedures suitzblle for acidic soills o esure (H
bds,
- abirtion of naterials antainirg Galciun
- aod freg et gplication of fartilizars vhich leed 10 inaeese of acidiity of il
> tre follovirg proceclres ean ke adypted 1o adjust tre sallinity in salire soills,
- iproe soil drairege aodiitias
- vesh Off sils sy vater
> oo agriaditual practicss dould ke folloed for tre rdebillitation of soill ach s,
- gplicatian of correct amaunts of recomated fertilizer at corect stegss
-  mped agping
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Competency 4 : Plas to utilliz enaromet friedly uisae of fartillier
to dotain potental yield of ags.

Competency level 4.1 : Ilcentafy ard disssify nutrient elerents reguirad far
plant goith. -

Duration : (8 pericks

Learning outcomes

o PBplairs tre neessity of nutriitiael eleratts far plant grovth.
o  (sssifies plant nutrients with earples.

e PBEplairs tte nportane of varias plant rutriats.

e  Desibes beeficial eleats.

e [Desoribes mobile ad imoile eleats.

Teaching-learning process

Engagement :

e AssigN o stLoants to reed tre Tollovirg dialog.e 1o the entire cllass.

Dialogue

Sareera - Tre floer bed in front of the Bucthist driire hes groan Lp velll. Plants
are healthy ad green. But the plants in frant of aur dless lack wesk.
Plants are srall ad tte leaes hae tumed yellov, tm

Vel | . Esagad sl. ladsfatilia, dko. Lt s mix sore aonpost, then tre
plantswill govvelll.

Sareera @ Pleese tell e truly, wat are tre thirgs intte aonpost farillicey?

Ul > thes lots of elerats e for plants. These elerants are essaal for
the plant groth. Hae, we call then “Essntiial elerants”

Sareera - Wy do we call them essential elenants?

Ul - Weall themessential, becaese plants are ureble to grovwithout these
eleats. feanae of ttee esstial eleants ismissig tten, plants
will ot grav. Sore of these elerants are restd In largar gentities
then tte otters. They are tte recautriants. Others are nested invery
gall gentities. They are tte micoutrients. Hoever , teeessatial
elerats are esssal far plant gronth.
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e Lead a disassion arsickrirg tre dialag e doee 1o highllight the folllovirg:
Tret,
» Heatts are nesdd for plant grosth
> Hemats that are nescd for plant gronth are called essstaal elerants
» Essntial elemants ean ke categorizad  into o grays as,

Proposed suggestions for learning :

¢ Each grap sould stdy ae of the follloving topics ginven to your grap.

- Gupl : essantial elarats inplant rurtian
- Qupll : nortant berehicial elerats in plant nutriian
- Qoplll : mdoille ad imbile elerants in plant rutrraian

o Mllect infomatio wsiry tre naterials givan.
- dessify plant rutriets in relation toyaur tpic
- bty tre besics of te doe disssificatin
- fird eamles of eech grays
¢ Be preparad 1o presat your firdings aaatiely , bteatiredes.

Instructions for the explanation of subject matter:
e lerdadisassion o highligt tre follovig fedts.
Tret,
> tereare 3 rees0s o all an dlerat an essaal eleat,
- Hemt is essaal for plant gronth ard to aoplete tre life gcle
- Essntaal elerants carot ke repllacad by another elerant
- Essatial dlevants directly antriiuie 1o tre netabollic activitties of plants

» There are 16 essaal eleaits

» Esstial eleats are ategonizd into 2 groys
- meao-<elaaits
- mico-eleents (Trae eleaits)

» Hematts that are requirad for plant grosth in large gentities are callled as mearo
elarets ad elerants raquired for plant grosth in srall guentities are rered miao
eleaits

» There are 9 mearo elerents (C, O, H, N, K, Ca, Mg, P, S) ad 7 miao eleraits
@, Fe, M, B, Zn, Qu, M)
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> Hematts that are ot esssnaal for plant grovth but, soretames recessary for tre
healthy gronth of plants are called rm-essential eleraits (g, V, & S, AL F,
Ni, ()

> Hemats tret are resced Tar geecial activities of sore plants are callled as berehicial
eleaits

eg
- @ - for nitragen foatian In legmimas  plants
- Si - to nproe dgree of nigidess i poecea plants (raniree plants)
- Na - for csrosis ad ballane of anias-catias In plants

» These nutrients are further dividsd into 2 main grays as folllons, acoording to the
incicae of ceficiety synptors in plants,
- ndoile nutrients
- imtbile nutrients

» eleats that trangoort fran ollder tisses o rew tisses thraugh the thloem are
nmbile eleratts C, O, H, N, K, CI, My, P, S) ad elerats tret are ot trargoorted
as mentiaed are imobile elenatts (3, Fe, M, B, Zn, Qu, Mo)
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Competency level 4.2 : Slacts esstal elerats repirad 1 Ineese A
v

Duration : A periack.

Learning outcomes

o [esigs recsssary nethods to oeraore nutritiaal deficiaties of plants.
o TdesrareEsay atias to preat nutritic sl deficieties inplats.

o [Desrites efficient nettocs of fertilizar gplication.

e [Dexibes tte futias of eleats in plaits.

o Byplairs nethoos of asorption of elerants in plants.

Teaching-learning process
Engagement :
*  Display piciures of plants with deficiency synptom, healitty plent parts ard plants/
parts with deficieay synptons 1o tre cless.
¢ leedadisassion o highligt tre fol lovirg points.
Tret,
» Deficiay symptons of plants are indicated by the dages in plant grosth ad
olar dags
Reesos for variass ceficiey syiptons are dle 1o tte ladk of verias rutriats
rutriiael deficiaties an ke preentad by tre goolication of recsssary rutrients
This Is nportant o Inoreese yield
Henee, knoMlede of deficiay symptans of eech nutriant is inportant

vV V V V

Proposed suggestions for learning :

e Each grop duld study ae of the follovig topics ginven to your grap
> mecro-elenats
» mico-elaats (Trae eleats)

o  (llect informatian about methoos of asorptian of eech elerant In plants In relation
o yaur gap.

o [Dexile tre fuctias of eech eleratt in plants.

o W rite deficiay synptors, toxicity sytptors ad preventive messures for these
nrets.

o et deracteristic deficiay sptars are evidat in ndbile and incbille
elerats?
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e [exrile tre relatiaehip betwem plant groith ard rutrients gplied to te <oill.
o ldnafy tre dcshiciay synptors of the saplles gnven.
o [erite the inportanee of “Liebig” s lawof tre mininun?” in plent fertilliar gplication.

Instructions for the explanations of subject matter :
¢ Leed adisassion o hichlight tre follomirg.
Tret,

>

vV V V V

vV Vv

vV Vv

vV V V

\arias rutriants are essstial to anplete tte life gcde of aplant ad trese
rutrients antrinutad o yield

methad of absorptian is difffarant in esch rutrient

eacth nutrient is reesssary far geecific activity

these activities are affected, iIFay nutrient is rot sufficiently provcd

dranges of plants can ke dosened by the reked e

eg

- (aes in lesf olar, dgeadsize

- RedLced gronth rate, stuntarg

The aowe daes are refared to as deficiey syptons

KroMecte of deficiaty snptons of esch rutriant is esstial o idnafy tre rurient
cehaety inteplat

Placss of deficieaty snptors vary with the nutrient

eg Deficiecy synptars of mbile elarents can be dsened innature leaves
Lov leels of rutrients reait in lovyielks.

Aromal daredteristics a.0h as todaty in plants aours de to nprgoer gplicatin
of nutriats

Y ield is rellcd d e to trese todaities.

Deficiacies aan ke pravanted by tre golication of ggoriate nutriants
Inproverents in a yield is determined by the nutrient availeble in mininum
qentities ad it an eplaired by “Liebig”s law of the mininuni”
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Competency level 4.3 : Decacss anaaikbility of soill nutrients intans of sail
I -

Duration : A periack.

Learning outcomes :

o Nares atitios of soil required for rutrient aaikbility .

Desig s strategies recessary 1o nproe nutriat aaikoility .
Besaribes mettoos to conrect soill aodintians which affect rutriient aosoption.
Bplairs mears of maintaining <oil coditias for prgoer rutrient asorpiaon.
Nares factors thet affect nutrietaaikhillity .

Teaching-learning process
Engagement :
o Ueaaurtable/asatine netiod of egeggrant related to dsoptaan of nutrients.
¢ ledadisassion o higilight tre followrg.
Tret,
»  nutrient ebsorptaian of plants éan be varied acoordiig 1o soil prgoerties
> trefollovirg soil prgerties are inportant for rutrient asapaan,
- <ol Hale
- saltedue
- saldls
- <solnosture
- <ol aamn

Proposed suggestions for learning :
e Each grap suld study ae of the folloving topics given to your grap.
> <ol Hwale
> il ollods ad tedue
> <ol noisture ad seratian
o  (Mllect infomation dout tre effect of a paricular il pgearty anrutrietaaikbility .
o Bplain hwa partiaular soil proerty is naintainsd for effective rutrient aosopaan.
e Beprgada to presat your firdings aaatinely , bteatircdes.
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Instructions for the explanations of subject matter :
e Lesd adisassin o highligt tre follovirg.
Tret,
» Thouh, essntal elerats are aailldble freely in soil, plants aot alvays dsarb
i=sits
Nutriats duld ke aaileble 1n a fom that ean ke aosorbed by the plant
presae of nutrients nanaaikdole fans far plat is allad nuiriet asikbility
\arias sl pgeerties affedts plat nutriet aai kbillity
Soil Hvale s nportant for rutrient aosoptian
Tre folloving fedtors are nportant for thiss,
- aailility of recorutriats is higer ad miaorutriants ae aailble of a
satisfeoary leels inrutral [Haodiaos
-  nutriets mey be todacwen [H is lkess ten 5.5
- sore elamnts are aoundant (Alumirum, Iron, Marganese) in hiigh acidic
aoiias (@) adthis leds o oaaty
- Awakilityof rumetshigh nH65t 75
- Sore rutriats e ke limited with hiigh (H ar hiigh besic aodiias.
eg- Nitram, I
- Itispossible to oaraore rutrient ceficiacies by adjustarg H.
fedors atter tten (H alo affect nutrient aai kbility
soill alloics play an nportant role In nutrient retentian
atenic clloids as vell as day partaicles are nportant for vater retentian ad
asaptan of nutrients ntre sail.
Nutriet aaikility \aries with oil noisture
Natrient asilkbility is affectad by physical pgeerties of soill ah es soil tedure
ad structure
>  Nametaaikhility isaffected by ol saratan

vV V V V V

vV V V

vV Vv
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Competency level 4.4 : Iruires into direct ragenic fartilias ad treir uisae
ad cetamires the g.entity of treir rutrients.

Duration : (b periak.
Learning outcome
o  [eribes the recsssity of direct fartill iz golication 1o provack essential rutrients in
agaithation.

o Bplairs tte reed of gplyirg direct fartiliars for rutrmiet cehideties inplats.
o Naesfartilizars tret pro/ck \varias rutrients.
o intifiss fatilia by fhsical daaderistics.

Teaching-learning process
Engagement :
e Proace saples of direct fartiliars ad moed fartilias o te suats.
o AllovstiLoaits to sslect direct fartilizars wsirg treir kovecte.
e Llesd adisassion to highlight tte follovrg.
Tret,
> It is necessary o Yply rutrients vhich are reroied fron e soil
> gplicata of (denical) fartalizas is te nost poular metiad of ayplyirg
nirets
>  (@encal) fartalizs ean ke dvidd b 2 grays s,
- dietfatlias
- madfatlias
> direct fertilizas antain aly ae plent nutrient ad moed fertillizas antain nore
tren ae plant nutrients

Proposed suggestions for learning :

e Each grop duld pay attentian o ae of the folloving topics given o your gralp.
» Nt antanirg (denical) fartaliars
» Aogdous antainirg (denical) fertlizars
»  Rotessiun antainirg (denical) fertaliars

e Review the resource book.

o Nae fatilizs tret pro/ck tre rutrient given to yaur gap.

o W rite tre prentages of nulrients neadh fartaliar .

o Bplain tre dages of soil arditia s that an hggeen vhen fartilizas are gplied
tesal.
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¢ Bplantedoapdilitydffatilias.
o (Ot trevakstation adaetae in tte activilties given.
o Testtre follovig fhysical pgerties wsirg ghan fartiliar saples,
» laur
>  hyaial reture (rtidesanlkes)
» Hyogrosapic reture
> Shility invater
o Bplain tre reesos Tar gpiyving direct fertilizars ad trelr adentegss/tissdentagss.
o  Gilailate tre paroniagss of nutrients ina fevdirect fartiliars
o Disass effects of npger fartaliaer usae.
o B prgadd to presant your firdings aeatively , o tteentiredes.

Instructions for preparation of work stations:
¢ Prgare 3vwork statias as folloss usirg given equiprant ad naterials.
> Nittagen antainirg (denical) fartlias
»  Rogdous antainig ([denical) feralas
» Rotessiun antainirg (denical) fartaliars

Common inputs for all work stations
o (Cottairers with vater
e Beders
e A glﬁ rad

Special inputs for work station 1
e Umea
e saple of Amonium sulphate
o saple of Sodiun nitrate

Special inputs for work station 11
o saple of Qyper phogdate
o saple of concentrated Sper phogdate
e saple of Ammonium phosphate
e saple of Rodk phospate

Special inputs for work station 111
o saple of Muriate of potash
o saple of Qlghate of potash
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Instructions for the explanations of subject matter :
¢ leadadisassion o highlight tre followirp.
Tret,

>
>

>

>

vV Vv

vV Vv

vV Vv

vV Vv

it is sy o 9yply nutriats et are revod fron tre soil

gplication of (denical) fartilizars is tre nost ppullar metrod of 9yplyirg

ntrigis

@enal) fartilias an ke dividd intb 2 groys s,

- dietitlias

- mafatlias

direct fertilizers antain anly ae plant rutrient ad moed fertilicars anainnore

tren ae plat nutriants

Tre Departrent of Agriaulture recoma s direct fartilizasAnmbed fartilizars for

each a as a olutian o prdolens inmbed fertallizer usce.

Nitriats idntifiad as ceficat nutrients intte soill testirg ean ke gnendirect

Tre adentages of direct fartilier gplicatios ae,

- Lovvestage de o gplication of fartilizars aly for tre requirerants of tre
pat

- Little rikofFaditaationofF fatilias

Trere are pdolers in tte gplication of direct fartillizars, bt trere ae Olutios

for trem,

eg pdblen: Difficittopudese sEl gatities of direct fartilias
st - Adle to purdese fran Agrarian Service Ganters

Trare are saaal niragg antainirg fartillicars

Urea Is a nitram antainirg fartilizar ad tre follovirg are tre prgeerties of urea

- amitairs 468/ of nitragen

- shinygaulanaterial

- hih<olhility nvater

- biuate s a bprad.ct of urea prad.ctaan

peraantage of biurate antaired inurea. fartillizer doulld ke less tten %

nitrogen In urea éan ke relleesad as ammia in high tenperature codrtias in

troical dinates.

Trerefore, urea suld be mided with il 1o minimize loss.

urea is suiteble 1o praare fartalliar mixtures because of 1 s non hygrosaopic

relure ad it isessy tostae.

urea pracloes Ammoniium carborate wirth the anbiretiion of soil vater after the

gpliatin

CO(NH,),+2H,0 —= (NH,),CO,
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Ammoniium carbonate
urea proclices an allkalire codirtion irstendly, after e gplicatan
urea anverts into N\H, " and is fixed in the soil, therefore it prevents leaching of
NH,"
> The folloming reectian is coounrs When gplying urea uter axidizsd codrtias,
(NH,),CO,+ 30, —2HNO, + CO, + H,O
Ammonium carbonate Nitric acid
il & ke acdic d e 1o the famatian of nitric acics uthr such aodirias
proclicad nirtrates can be aosorted by plants
Bxcess NO, is combine with Ca™ and washed off with water
Ca™ + 2NO," —» Ca(NO,),
> Amoniun suldrete is also adirect fertilizer ard follovirg are tte prgperties of
Amoniunm sulphate
- htantairs .66 nitragn
- Amiun Qigete is aaystallire salt
- tiseasilydisohad invater ad is less hygrosapic
- Hae iten ke usd o prgare fartillizer mixdures
- haogplissStotesil
- Taxicity can ke cevelqeed dee to the fomatiion of H_S after S reduction
CO,? = S?—»HS

vV Vv

vV V V

- Especially this reaction can especially be seen in soils with low Fe content.
> Sodiun Nitrate (Nitrate of Soda - Nl\D, ) is another Nitrogen containing
fertilizer and the following are the properties of Sodium nitrate
- contains 16% nitrogen
- awhite coloured salt.
- ahygroscopic fertilizer
- Hence, itis not suitable to prepare fertilizer mixtures
- Basic conditions of the soil can be developed due to frequent application
- Application of tractors is difficult after applying these fertilizer to clay soils
- Soil structure can be destroyed due to the continuous application of Na* to
these fertilizers
» Glaunoerenice is usd as aother fartilizr thet provicss nitragem ad tre
- antairs 3B nrtroge
- guteble to pgae fartlm mduess ss it isamn hygosapic fartiliar
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vV V V

vV Vv

- hduld ke gplied 8-10 days kefare esteblishirng ssas in tte soil becase of
tre chelqorent of todacity just after gpivirg fartilizer ad itrests 3veds o
odadienitrale 108

- Besic adirtias e ke davelqed by tre frapent gplicataon of this fertalizar
becaLse 1t aotairs G2

- Itactsasaweedicide with a high level of applications

Qe gogdete is a gogderas antainirg denical fertilizr ad the follovirg

are tre prgoerties of Qper gogdeate

- cotains 16-2% PO,

- abrownish ash coloured granules

Cooentrated Qe drogdete is alo a pgrogdorus antainirg fertalizer ad it

contains 40-486 PO,

There are 2 types of Conoentrated Super phospdhates

- Double Syper Phogphate

- Triple Qper Frogdate

These are ach colaured grarules

Trese fartilias are surteble for dSort tamags

Rok gogdete is aotter kird of gogdorus antainig fertilizer ad it antains

27-30h PO,

The conpositian of rodk phogdate which is dotained fran mires is \varies

aogording o locatian

Amoniun Frogdrete is a demical fertalizer which provides both pgrogdorus ad

NI
Amonium Frogarete thet is availleble in the market cotairs 48k PO, and
20% Nitrogen

Soil reectias G ke anverted into acidiic with tre antaruous gpliicataian of this
ftla

Bopenala Amtite is a Frogdorus antainirg fertilizar thet is mired fron 31 Laka
Muriate of Fotagh is a demical fertilizr that providss Rotessiun (K) ad tte
follovrg are tte prgearties

- ootains 6% KO

- orange or white colour small crystals

- hygroscopic fertilizer, therefore it should be stored in a dry place

Most famers ue this fartillizar to 9yply Rotassiun, ut this is ot recomaod
for ages such as tdoeom, torato as it atairs C-
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>

>

vV V V

Quilgrate of Poteeh (K,SO,) is a fertilizer that is used to supply Potassium and it
contains 50% K O

It is recomaded for agos as teo ad torato whidch show toxic codrtias
with tre gplicataan of KX

Fotassiun nitrate is also usad as a fartillizar to provace Rotessiun ad it antairs
28% KO

Tre usece of Fotassiun nitrate is lovdee to high priicss
Dolanite ad Kieserite are usad as fertilizrs to provice Megresiun (M)
Ihprgeer glication of fertilizars asste prdoles
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Competency level 4.5 : Bhibits resdiress 1o praare fartilizar mixiures wsirg
dietfatilias
Duration o Aperiok.
Learning outcomes :
o (lessifiess fartilizar mixiures ss anplete fartilliar mxdures ad imoplete fartalicer
mxiLres.

o CGllailatss tre requirerant of fartilizars in the precaration of midures.
o Frtsautbie filligraaicks o fatla mdues.

o [=ribesdnut tre ‘fartiliar Gak’ of a fartilizar mdure.

e PBplais tte ‘Nutriat Ratic’ of a fartilzar mdure.

Teaching-learning process
Engagement :
o Provice saples of fertilizr mxdures, epty ssds ad ldels for sioats ad leed a
Tret,
> Mxdiret fartilias o pgae fatlE mdures.
> fartlizrs suild ke mved tEarg tre ayply of rurmaaal recpirerants o te am

Proposed instructions for learning :
e Review tte relevant section of the resource book.
» Bplain aplete ad inoplete fartlizas, apaately .
>  Glailate tre resssary aants of fartilizers o praare tre fartilier mxdures
ghen o yar grap.

Group 1

o Bplain te‘fatilia Gak’ of a fartilizar mixure.

o Itis raomadd that 3 of a fertilizer mbdure with 115105 fartilier gak, is
glied per platt in a pgaya plantatian, as a kesal mdure. Galaullate the arounts of
Urea, TS ad MP in kg 1o prgpare a fertalizer mixture for 400 pgaya plants?
Gilalate tre veigt of te fillirg raterial?

o Vet are tte fedtors o e arsidard in tre prgaration of tre doe fartlizar
mDALre?
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Group 2

e Bplairs ‘Nutriet RatiG’” of a fartillizar mxdure.

o A famar regks to prgare 1000q of fartilizar of a rutrient ratio of 2:4:13. Gllaulate
the amounts of Urea (\-461), Rock Prosphatte (P,0,-27%) and Muriate of Potash
(K,0-60%) needed to prepare the fertilizer mixture.

o \letare tre factors 1 ke aasicarad in tre prgaration of tte doe fertilizar
mDaLre?

Instructions for the explanations of subject matter :
e leadadisassion o hichlight tre followirg.
Tret,

>

vV Vv

A\

vV V V V

Trere are 2 tyes of fartiliar mixdiues iz,

- Goplete fartaliz=r mdures

- Inoplete fartiliza mxdures

A aplete fertilizar mixture antairs all tre three ngjar elerants; Nitra,
Phogphorus and Potassiun

An Inmoplete fertilizer mixture antairs anly ™o magjor elerants

AradoofN, PO, K O and the Fertilizer grade are required in the preparation of
fertilizer mixtures

“Fertilizr GacE” is tre paraantege of N, PO, K O in the mixture according to
the weight.

Afertilizar mixture ean ke praparad accardiing to rutraaal recurerent of e
am

RiIllirg naterials are acbid 1o naintain tre arstant veigt of tre ferallizer mxdure
Irectave naterials such as sad, poncerad stores éan ke usd as falllig naterials
Trere are adventeges ad dissdventages in tre gollication of fertalizer mbdures
Surteble fartiliar types dould ke seledied o prare fartall i mdures
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Competency level 4.6 : Praares differant types of agenic narure
Duration : (b periak.
Learning outcomes:

o [esribes daradteristics of varias tyjes of argenic nerures.

Prepares aonpost: fertillizer s veste naterial.

Bplairs tre inportane of e friadly usae of fartilizars inagriauiture.
Prapares licuid orgeniic marures.

Lists tte ravnaterials usd in the praparatian of ageniic nenures.

Teaching-learning process
Engagement :
¢ Prodee saples of aganic rarnures, animal ad pllant veste naterial for studants.
o Askstuoats aout tre metiads of gplyirg these materials for suoessiul a
althatio
o leedadisassion o highligt tre followirg.
Tret,
» Bwviramat friedly agenic marures can ke prepared using plant ad animal
arigin veste naterials
> Orgenic marure éan ke usd 1o inoreeee the prodlctavity of agp aultinatian

Proposed instructions for learning :
e Each gy suld stdy ae of the topics given kelow.
> Prodctaon of aonpost fertallizars
»  Productian of liquid argeniic nerures usirg aninall or plant veste naterial
o List tre ingredients necsssary to praare rarure in relation 1o yaur topic
e Refer 1o the resources ginven 1o yau ad dow tre stes in the pregaratian of nerure
wigaflovdat
¢ Prgare tte releant aganic nerure usig uiteble rawv naterial .
e List tre otter types of aganic merure.
o Byplain tre trats in tre use of these types of aganic rarure In agriaukture.
e Beprgarad o presat yaur firdings aeatiely , D tteatiredess.
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Instructions for the explanation of subject matter:
e Lesd adisassin o highligt tre follovirg.

Tret,

»  Oanic nerures are animal ad pllant veste naterials thet is used in planirg
aqss 1o provice recsssary nutrients, 1o ke aosorbed after digsstinar
ceooposrtaon.

There are sore organic merures thaett to be ussd frequentdy -

Nutrient coitant ean vary arag variass raw materialls usad to prepare argenic
menures

eg

vV Vv

- rutriet\ale is lov in pectly straw
- NadKantat is higer in aninal faecss
- Nurent antat is higer in lege plant parts
- Kishigh inwood ash. tantrols [(Hvale
» Tre rature of tre raw naterials ad effects of eviramantal fectors dould ke
arsicerad in the preparataan of argeniic nerure.
eg
- A ratio of rav neterials
- RainfAll, epEatue ad inese an lidt
> tre follovirg factors sould ke aosicerad in the prgparation of covpost: pithegp
soesfully
- A ratio of raw raterialls
- Effect of eviramantal factors
- Slection of a prgaration nethod suiteble to the clinatic 2e
» The main stages I aopost preparatian are as follons,
- Slection, aollection ad dgpirg of raw naterials
- Prgoarataon of inoauluns
- Paddirg of raterials in pits/regs
- Cowerirg
- Banintion ad tumirg of aompost prtAegp
> tre follomirg are the adventages of the use of copost iIn agriautture,
- hpoes soil stiucture
- Inproves cation edae ety
- Aanplete fartiliza vihich provices nost of the esssntial nutrients rescd for
pats
-  preats sl atsin
- Ihproves noisture retentiavaosoptan
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Inoressss popullataan of soil miadaes
Acts as a lbuffer 1o maintain the pH\vale

» Limitatias in tre L= of agic rarures are,

Diffacult to trargaort / yply ravnaterials
Provides energy souraes for pathogenic miardaees
Difficulty inam esteblidat

Need oF lare g entities

Difficlies Inpgaation

Ned for large geces for storage
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Competency level 4.7 : Desigres diffarent rettablagies of effective fartilliar
=02

Duration : (b periak.

Learning outcomes :

¢ Prgmes plas recessary to radnie profits in tre wee of fartilizars efficatly .
o Sopsts stgs rexyd far efficiat fatilia e

o Aplissfatiliasminmizy loses.

e Desibesnettoss of fartilizer gplication.

o PBylairs fadtors ad reess Tar fartilizer vestace.

Teaching-learning process
Engagement :
o U aauntable aggeratt procsduare on efficetiedfH el .
e Lesd adisassion o hichlight tre followrg.
Tret,
> Hidhyeld ard hich profrt ean ke dotaired by usirg fartillizars efficantly
> Trefollomrg fectors d1uld ke arsicerad in ader o inresse tre efficiaoy of
fatlias,
- Soil ad eviramental fectors
-  Feotors related t ags
- Fatilizsadnettods of gplicaton of fertalizars

Proposed instructions for learning :

e Payattention an ae of tre follovirg topics given to yaur grap, related to fectors that
afflexeffiaayy of fartlia e
> Soil ad emviramental fectors
» Qo fectors
> Fartalizas adnetross of gplicabon of feralizas

o Bplnteefhiaay of fatiliar sk

o Desrile nethoos of raxamizing profts by nprovirg efficiay of fertalizer use.

o State ttevays of fartilizar vestege In relation 1o yaur tpic.

o  Ollect infamation an the antributian of the fectors ginvan N yaur topic o nproe
effiaey/ oFfartlia sk

o ListsSigs ttat an ke follloed o inoresee efficaty of fartiliar g, inrelatin o
yaur topic.

e Beprgarad o presat yaur firdings aeatiely , o tteetiredess.
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Instructions for the explanations of subject matter :
e Lesd adisassin o highligt tre follovirg.
Tret,
> Fatiliar e effiaayy is tte paraantage of truly uisd aont of fartilier by te
plant fron tre gplied aant of fartilizer .
> Profits an ke medamizd in tre nexanun level of fertilizer use efficayy .
Trere are \arias vays of fertilizr vestae that golied to tre soil
ey Foation, ledhiry
> Qo fadosae nporat inefiiceyy of fartiliars.
eg

A\

- Root systam of the a
- Gronth prese of the a
- Ropeetfatlias
> Tre follovwirg soil fadtors ae nportant in tre aosaption of farillizi|as by platts,
- Sl noisture
- Sl dndue
- Sultedue
- pH
- Drairege caditias
» Fertlizer e be vested de to eviramantal fectors ah as,
- FRadll
- W amveather coditias
- Dought arditias
»  Trefdlowy fdosaffect teefficaty of fatilias,
- Tyedatliar
-  Qatiaty of fartilia gplied
- TredHfatlia gplicain
- Mettod of fartilia gplication
» Tre follovirg are tre nethas of nprovirg fartallizer efficaoy,
- Aplication of fartilizar uthr auiteble soill ad eviromental cdiitias
- Avoidirg gplication of fartilizars uthr ardiitio s as heawy rainfalll, vam
veather ad draught codirtians
- Prgoaration of soill eviramant o minimize vestace of fertilizars
eg
preparatian of pHvallle, moisture and dralinece
e soill areenation nettocs
wesd antrol
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- Aplication of raomated fartiliar after soil testirg

- QO facdtors dwuld ke aosidardd in fartiliar gplicatios

- Quiteble types of fartilizays ad recomatkd aants of fertiliars
should ke gplied 2eral tires

- Aplicatian of argenic rarure ad denical fertillizars together acoordig
1o the oot “ Integrated Plant Nutriient System (IRS)”

- Fatiliar gplication netross also affect efficie oy of fartilier uisae
eg  SoMrg, cuosTtian

- Fatilia effidety an e inesd thragh tre gpliatiion of fatilier ss
licuics N leaes ad gplyirg sare as sialll particles o tte soil
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Competency 5

Competency 5.1

Duration

Learning outcomes :

Bhibits regdiress to esteblish agss in a suiteble soil
eviraTet

Inouires intoecsssity of lard preparation to inproe
paertiesof sail.

A periak.

o  Bplairs dyjectives of lad prgaration.

o Listteduys intre thsial pgerties of il de o krd preeration.

o  Destrites tre dargss in tre dremical prgeErties of il de © lard prgaratin.
o  Destrites te dags in tre biokyical prgperties of soil de o lard prgaration.
o  Desoribes tre effect of lard prgaration on agriaubure.

Teaching-learning process

Engagement :

o Display a poster vwhich sons lad preparataan.
o Ak a fev qestias aoout lard preparation practaices in the poster .
. Prodlee tre folloving teblle for stuonts.

Sandy soil Clay soil
Soil Property Before land | Afterland | Beforeland | After land
preparation | preparation| preparation | preparation
Hydraulic codlcavit(evh) 17.64 2.23 19 6.8
Random roughness (an) 115 15 1.72 277
Soil vater at saturation ) 2.0 3B.00 40.00 61.00
Bulk darsity (@/an’) 1.42 1.11 1.24 0.80

o  Allovstots © study tre eble ard shect soil properties vhich might drerge with lard

prEEration.

o Lesdadisassion to hihlight tre follovirg:

Tret,

>  lad prggaration s tre prooess of praoanig soil, o rake it suitsble for am

grovth.

» e main pupese of lad pregaratian is for plenting ags.
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» trefollovrg ae tre datss insoil after lad prgaration

oocourvence of randan rougress
recLction of bulk dasity
Inprosarent of  porosity
inmproverant of hydraulic codLctivity
fomatian of il agprecptes

Proposed suggestions for learning :
¢ Drawattention to tte follovirg topics.
» Ains of lad pregaration
»  (ages of sils de o lad prgaration.

¢ Byplare tre topic given o yaur grap an tre folloming thares.
Cefire the topic
Ains/danges
Biect nagriaditue.

e Beprgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanations of subject matter :
o Lesdadisassion to hihlight tre follovirg:

Tret,

> lad prgaratio is tre proosss of praanirg il o nde it sunteble far ago growth.
> tre follomirg are tre ais of lad prgaratian

vV Vv

losnsail
antrollirg wests by tre bunial of wesds
antrollirg pests

npro/rg oil aeratian
Inproving vater aosorptian

MiXINg Orgeniic netter

raroal of urecsssary neterials

hysical, derical ad biolagical progerties of il dae de to lard pregaration
These dages are mainly the physical prgoerties ad tre follovirg are eaples,

random roughness
bulk darsity

porcsity

hydraulic cad.ctivity
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Competency 5.2 : Sleacts autzble nettods of lad praparataon.
Duration : (b periak.
Learning outcomes

o [efires the tam besic lad prgaration.

e Nares stgps in besic lad preparation

[ J Bfﬁ’s-llﬂﬂjti\dﬂ- L

o Byplairs that gecial lad praparation tedmigues soulld ke selected acoording to
trerssd.

o  Slacts gyrgoriate nethods of lard pregaratian by aonpariing their advanteges ad
dissdenteces.

Teaching-learning process

Engagement :

o Digplay a poster vhich dons lard preparation.

e leedadisassion o highligtt tre folloving.

Tret,

> lad dould ke prparad before planting ssacs or seadlings

> Trere are differat typss of lad prggaration tedmiges

> these suld ke sellected acoordirg to the tyee of aqos ad plantirg metihod

Proposed suggestions for learning :

Each graup should study ae of the topics ginen bellow.

»  Nexinum talleage

> Minimm tillege

> ZAaotilbe

Bolore tre ghven naterials ad aser tre follovirg.

Byollain besic lad prearation ad interauktivation

Descrilce your topic briefly

Disass the advantages ad dissdventagess of lad praparatian in rellation to yaur topic
Sgest auiteble land preparation tedmiges for varias loatias in tre sdool gardn
Bolain tre inportance of pucdlling in pecty aulanataan

Be prepared to presant your fardings aaatinely , otteetiredess
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Instructions for the explanations of subject matter :
o Lesdadisassin to hihlight tre follovirg:

Tret,
>

>
>

vV Vv

vV Vv

vV V V V

Lard prgaaration practiicss aftar amp esteblidant are referrad to ss interaultivelian
Trere are three stgs In besic lad pregaration ach as,
prinary tllee
sty tillege
ssad bad preparation
primary tillae is the loosmirg of aopected soill wsing diffferant euilprant
diffarat lad prgaration practicss are belirg usad aooordirg to tre red ard situation
eg- dap tillege, loosmirg 9b <oil, antinos lard preparation throgout te
yer
sothry tillae is tre prggaration of tre srooth surface of tre soil after prinary
tilke
reroval of urecessary particles such as stres, ramaining weeds, studle ad
partitionirg of large il appregates into sialler particles is dore at tre sseothry
tilkp
precaration of the field suiteblle Tar seed/ssedlirg plantirg ad Tar imigation s refarad
10 as sead bed preparation
all tre practicss camied aut an tre soil after a establidnat is kon as
Maxamum tillege is the stardard nethod ad it is a traditicrall metihod
minimum preparatiian of field 1o maintain rgpid ssed gamiretion and suocessful a
althvatin is refared to as miniun tilllage
plentirg seecs/Aadllings with the mininum destruction of il is o tillege
minimum tillege ad zero tillae are ot traditiaal nettocs
there are advanteges ad dissdvantages in the aove nethods
pddlirg is the lad preparation method adgpted in pecdy auktivatian
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Competency level 5.3 : Slects gprgoniate ecuiprant for land prggaration.
Duration : (b periak.
Learning outcomes :

Nares variaus types of equiprant that can be used in lad praparataan.

Clessifies lad prparation equilprent according to tre stege of use ard poner gpllied.

Byoresses idees doout the necessity of praper land preparation for suocessful a
I

Bplains metihad of selecting praper ecpiprent for lard preparation activities.

Lists differat lad preparation equiprent used at verias Stages.

Teaching-learning process

Engagement :

Digolay lad preparataon equiprant or pictures of equiprant to tre cless.
Lesd a disaussian to highllight tre followrg.
Tret,
» Varias equiprat are usd for lad preparatian
» These equiprant aulld ke cllassified acoording 1o the stage of lad pregaration ad
poner usad 1o goerate them
»  There are three types aooordig to stece of lad praaratian as,
- prrary lard preparation equiprent
- saodary lad preparation equiprant
> There are three types aocoording 1o the porer used 1o goerate then sudh as,
- equiprEnt that are goeratsd usiing men poser
- equiprent thet are goerated using animall poner
- equiprent that are goerated using nedrenicall poner

Proposed instructions for learning :

Pay attentian an ae of the folloming topics given to yaur grap

> equiprEtt that are goerated using men poner

> equiprent that are goerated usirg aninal poner

> equiprant thet are goerated using medenical poner

Pragare a list of lad preparation equiprant in rellation 1o tre topic ginen o yaur grap
Classify these equiprait

Desrile the eqpiprant Lsirg figures in rellation o your tpic
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Instructions for the explanations of subject matter :
o Lesdadisassin to hihlight tre follovirg:
Tret,

>

>

vV Vv

vV Vv

Qirtzble equiprant should ke usad to prapare an goorgoriate ol evirarent for
aq esteblishat

These equiprent aulld ke dllassified acoording to the stage of lad preparation ad
poner usad 1o goerate them

Trese are of three types aocoording 1o stege of lad prearation a5,

- primary lard preparation ecquiiprent

- ssathary lad preparation equiprent

Bamples for primary lard preparation equiprant are namotes, forks ad plags
Baples for ssoodary land preparation equiprent are mamoties, harrons ad
raes

Bamples of interaultivators are mamoties ad hoe

These are of three types aooording 1o the poner used o goerate themsuch as,

- equipEtt that are goerated usiing men poner

- equiprent that are goerated usig aninall poner

- equiprent that are goerated using medrenicall poner

Bamples of lad preparation equiprent that are goerated using men poser are
mamoties, forks, Jaoanese rotary Wweatker

Bamles of lard preparation equiprent thett are geerated usiing animall poner are
light iron plagh, tire toothed hearrov ad contry plauch

Bamles of land preparation ecuiprant thet are goerated using medenicall poner
are disc plaugh, Jgerese reversible nould board pllaugh, rotenvator, disc harrow,
tire tiller ad moulld board plauch

Teacher’s Instructional Manual $H



Agricultural Science Grade 12

Competency level 5.4 : Inuires aoout diffferent netiods of a esteblidant.
Duration : A periack.
Learning outcomes :

e Desoribes a esteblisant methocs.

e Disoesss the advantages and dissdvantages of these nethods, aoparatinely .
o Naes the equiprant usad in a establidment.

o Drans figures of tre at esteblishment equiprat.

e Desoribes the nethods of gqoerating ap establishrent equiprant.

Teaching-learning process
Engagement :
¢ Digplay a poster which sons soving ar plantaing seedlings to tre class.
¢ Lesd adisassion o highlight tre follovirg oints.
Tret,
> Qo establidatt is tte esteblishirg of plantirg naterials (ssas ar ssdlins) in
tefed
» O estebligent nethods are,
- plentirg as s
- plantirg as sedlirgs (Taslendig)

Proposed instructions for learning :

¢ Pay attentian an ae of tre follomirg topics given o your grap.
> Soming ad pllantiing as seas
>  taglag

¢ Bylare yaur topic alay the follovirg theres.
> Intralctaan
> Eopiprent used for at esteblishment
> Methoos of geerating these equipmant
> Adventages and disadvantages of these netihods

e Beprgarad o presat yaur firdings aeatiely , O tteatiredess.

Instructions for the explanations of subject matter :
o leedadisassion o highligt tre followirg.
Tret,
> QO esteblisant netiad is varied in term of the a, eviramattal fectors ad
aailble resurass
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» Plantirg ssats ad tragplantiing are the a esteblidmant nettods
There are regular ard imregullar metthods of sadirg ad transpllantaing
Soming is the comonlly ussd metiad of establishing cereal agos
This nethod can be usd to establlish legures ad sesane ags, too.
Sexkrs are Lee 1o establish ss3ks iInrons

Folloming are the eaples of ssaers,

- Johnpulle” sstbr

- Upllad seeder

There are advantages and disedventages of soming

Placing ssaks in il for seed esteblisat is rered “planting ssas”
Tre follovirg methods are used to plant ssatks

- Plantirg by herd

- Plantigwsing ssxlrs

There are advantages ad dissdvanteges I these netihods

Varios ssatars are usd to plant ssaks
Establishant of ssedlirgs dotaiined fran plant rurseries in tre field, is cllad
traglatiy

Trere are regular ad inregullar nettods of trargpllantarng

Tre follovirg are tre regular methoos of trargplanting

- Sirgle rovplantairg

- Dable rowv plattirg

- Tragdarpletiy

- Spareplatiy

- Rentagm type planting

- Heegm tye plantirg

There are advantages ad dissdvantages in these netihods

Swirg of sedllirg pllants is anetiod of a esteblismant usd in pectly aultivation

vV V V V V

vV V V

vV V V

vV Vv

vV Vv
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Competency level 5.5 : Praares plant rurseriies wsirg dirfferant nethocs
Duration : (b periak.
Learning outcomes :

o  [Desries the types of pllant nurseries.

o Bylairs tte adentegss In tre prodictian of nursery plants.
o  Prodoss rursary plants wsing \varios nursery tedmigLes.
o Naintairs rursary plats.

o Bylairs methoos of post aultural practices I rnursenies

Teaching-learning process
Engagement :
o Digolay aposter of a plant rursary 1o tre diess.
¢ Lesd adisassion o highlight tre follovirg oints.
Tret,
> Itisaentzgpas 1o plat rursery ssdlings
» Varias rurssry tedmiges are used to prodce ssdlirgs far planting

Proposed instructions for learning :
¢ Payattention to ae of tre follovirg topics given o yaur grap.
> Raised rurseries, SO0Te nurseries
> Qurken nurseries, Gonpect nurseries, Tray nurseries
>  Rot nurseries, Noriddo nurseries,
¢ Review tre resource bodk.
¢ Briefly eplain tre nethad of preparing tre plant rursery ginven to yau usiing stgs ad
foues
e [esile the nportance of prapaning pllant nurseries.
e Hupe intte activity given, at ttevark station.
Briefly eplain tre prdollers ad tre strategies to minimize ttese prdolens.
Disass the netiod of maintaining rursary plants efficatly .

Instruction for the preparation of work stations
¢ Prgare 3vork statias for 3 groys with the equiprant and nateriials given.
> Raisad rursary, Sooge nursery
>  Qrken rursery,Tray rursry
>  Rotrursery, Noriddo nursery
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Common inputs for all work stations

Strared tp sl

Strained aompost/dried cov dug
W

A metallicpn

Meesuring tepe

Coir rge

vatering s

A mammoty

Alart fartilar mdure

W edge

Special inputs for work station 1

Straw
Rungicide/rot vater
Crow bar
Tray/dallovpen
20an x 30an siized poge shect
Paddy husk
sk aurteble for rurseries
Reke
ek

Special input for work station 2

Straw
Afurgicicrot vater
Crow bar
Pieces of brids )

Varios antairers ad naterials that ean ke used to pregare anursary

Spade
Piece of tanber
sk auiteble for rusries

A wooden frare (lergth, width ad height Z5an , 25an and 5 an respectinvel

Paddy husk

Rake

Deconposed leaves
Nrsery tray

ly.
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o sl hdet

Special input for work station 3
. Pyt
o Straw

Instructions for the explanations of subject matter :
o Lesdadisassion to hihlight tre follovirg:

>

vV V V

vV Vv

vV Vv

Ralsed nurseries are auitzble Tar aress wirth hich rainfalll ad far dlay il
Srken beds are aurtable for tte dry 202
Rot nurseries are L insituatio s with,
-  lovgae inte field
- s rquirerent of plants
- lovpalotivity of te soil
Rarmenant or temporary aontainers/Aots can be usad to prepare pot nurseries
Noridoko rursery , sard rursary , Sooge rnursery , conpect rursery ard tray rursery
aegecal types of rurseries
Sirthility of tre plant rursay \aries wirth tre ao to ke planted
eg
Raisedrusery  -Cilllie, B, Tarato
Noriidoko nursery - Cadoege, Sele gourd, Bottde gourd
A aurtzble site duld ke selected 1o prgare aplant nursayy .«
Olinatic faars, asaikhility of vater, lnastindftte Siteadreiure, tragort falitis
dhuld ke arsicerad in the prggarataan of pllant rurseries
High qallity rursery plants Gan be dotaired by practicing acourate ard recommacd
rursery tedmiges
eg

TurargoFsail

Ramoval of wesds, stares, grael ad utergraud parts

-  Prgaratin of drairs

- Prgoaration of nursery beds, taking the Recomadsd legth, waidth ad
Feight of tre rursary Into crsicratian
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vV V V

Preparataan of the rursery mixture
Seriliation of rusary bas
Aplication of ssacs

Mullching

Relevant rursery mixture should be prepared and gopliied o eech nursery type
Mulching is recsssary to maintain terperature ad noisture at a aurteble leel
Maintenence activitties suoh as vater meregenant, nutrient syply, pestatral,

dedig ad hardniig of plants dould ke dore regullarty to dotain pllants necsssary
for aprgoer plantation.
> Hich qality ssedlings aan ke dotained by follloving proper practices.
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Competency 6

Competency level 6.1

Duration

Learning outcomes

Plars suitzble imication ad drairece nettocs for soes
ful apaithatin

Deciices an the necessity of Irigatian acoordilg to tre
repuireTet

A periack.

o Nares factors thet affect an inrigation.

o Dexriites soill fectors tret detamire imigation recpirerant.

o Deribes dlimatic fectors et detemire imigation reguirerant.
o Bolairs tre inportance of vater for plants.

o Describes dareges caused by inprgeer irrigation.

Teaching-learning process

Engagement :

o /ssign o stonts 1o reed the follovirg dialagLe to tre entdre class ad imuire about

#H-l a- n- O

Yargrss|
Holr sl

Yargrss|

Horssa

Dialogue

I vaterad this floner ot, yestarchy . B, it heswillted tachy -
It is nec=ssary to syply nore vater for plants because of the
dyes ttee s,

Let” s put sore coir dst o tre pot ad ve’lll keae this ot intte
dece. Then plants e tollarate this dry cooition.
Esvotaful. This Bgorbia plant reer wilts. Pradlces awole

drofFflorers:

e lesdadisassian to highligt te follovirg.

Tret,

» W ater an ke gplied to preent wiktarg of plants

> Regentvater gplication is resced uthr dry dlimatic coditios.

> Itispssible to rede tre imigaisd vater reqpireret ard edad irmigatian inenal
by maintaining gotanum soill codirtias

» Sore agss require a srall amount of water .
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Proposed suggestions for learning :

o Exch gap sruld stdy ae of the Tollkonirg topics , related 1o iirrigatian.

>
>
>

Qo factors
Sl faos
Oinatic fctors

¢ Byplare tre topic given 1o yaur grap in relation to tre fol loving topics.

>
>

>
>

Intrad.ctaan of tpic

Effect of the fector given to yaur grap, in the detemiraetian of the recuirerent of
imicptedl valer .

Inportance of vater to a auktihvatian

chrege thraugh Inprgoer Irigatian

¢ Be pregarad 1o presant your firdings aaatiely , bteatiredes.

Instructions for the explanations of subject matter :
¢ lesdadisassin o highligt tre followirp.
Tret,

>

>

tre follovirg fectors are nportant. in detemining ag vater requiireants,
- Silfdos

- Oinaticftors

- O fectors

tre follovirg soill fectors are nportant In deteminirg Imication reuirerants
- Siltedue

- Silsnoue

- Dgpthofsoil

- Topograpty

- Soil noisture antant

tre follovirg a factors are nportant in detaminirg Imicgatian reuireants
- Typeof tte ag ad\ariety

- Gromth stage of a

- Plant pppulatian

- Duatianofamp nfield

- Oqgyping Seesm

W ater is inmportant forverios fuctios of tte a

- Plant gotosynttesis

-  Traskoation of fod

- Homore synthesis
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Tragairation of te plat
Protect plants fran extrere heat

» teansof imgptionae,

Faailitate lard prggaration

Qotamize agp groath

As a fector for sssd gamiratian

Fecillitate hervestirg of tler ags

As a weed control metihod

Medlium for- bsorptaan of pllant nutrients

As a pest antrol metihad

To disohe ecess st in tte soil (s treament for salinity)

o Varias types of darege can be causad thraugh inprgoer iriigatian
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Competency level 6.2 : Sects aurteble vater sourcss far imigatian
Duration : A periack.
Learning outcomes

e  Desribes tte tam “water souree’.

o Classifies vater SUrGss.

Lists fectors o ke aasicer|a in the use of valer suross.
Deariibes fectors 1 ke aosicerad in the selection of avater source.
Bplairs artificial vater souraess with earples.

Teaching-learning process

Engagement :

Display protogradshictures of varias vater sources 1o tre class.

Leed a disassian to highllight te follovirg.

Tret,

> Avater soure is cefired as a body of vater that can provice the required amount of
vater for ap altihvation.

» There are 2 types of vater sourcss.
- Natural vater sources
-  Artafical vater urcs

»  Avater source nekes a nessive antribution o suosessful a auktihvatian

Proposed suggestions for learning :

Each grayp sulld pay attention 1o the topic given aoout vater sourcss that are usd in

i,
>  Natwral vater sourass

>  Aahical vater surcs

> Oinatic fxdtors

Review tre given regdiing materialls.

Ity suitzblle vater surass in relation o yaur topic.

Bolare tre factors that should be aasidered when using a source of water .
Bplare tre factors that shoulld be aorsicerad when selecting a source of vater .

Be preparad 1o present your firdings aaatinvely , bteatiredes.
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Instructions for the explanations of subject matter :
¢ lesdadisassin o highligt tre followirp.
Tret,

>

>

vV Vv

vV Vv

Rivers, ldes, streans ad rainfall are ratural sourass of vater vhich have cbvelgeed
without huren interferace.

Trere are 3 types of rivers acoordig to the way water is received ad flons.

- rivasvhich flavsloly

- vasvhic flovfest

- s=sodl nvars

Natural source of vater are called surface vater souraes

Meximum adventages can be dotaiined fram monsoon raiirns by aultivating agps at
the conrect tire In anfaminty 1o the agping Sseesmn

water sources vhich have praparad throuch huen interferace are callled artificial
vater sorees

‘Sirtdla— Wewa, Tanill - Kulam’™ (&kK), agovells, atesianvellsad “ Amuna’
(@ias) are atificial sucss of vater .

‘Sitela- Wewa, Tanil - Kulam’ 1S a men mece water source whidh is prepared by
arstructirg abud at a place antainirg ratural dgaression an tre earth.
Retendon of vater ina ‘Sirtala - Wewa, Tanill - Kulam’ varies with e tare
acording the source of vater

Gorstruction of agrovel ks is a solution Tar vater ceficit in highlards of tre vet zoe
ad intedyzoe.

Agovells are auiteble for tre aultivation of acbiticel food ags

A artesianvell is avater soure prgaarad by irsertirg a pipe thvaugh tte soill LY ©
tre gaud vater leel cloese o pratal rok

Tre folloving steps can be tden o prevant vestage of vater dotained fran agro
vellsadatessianvells, in imigdtin

-  goeddirg polythare at tre bese of carells

- qyplying vater thraugh alkathare tuoes

o e follovig factors suld ke arsicerad in tte selection of avater souraess

vV V V V V V

coility o fulfill tre riquierat of vater reeessary Tar ags intte field
chillity to dotain vater at the reguiired tine

q.ality of vater ad its keirg free of veste naterials

ast rested for the prgoaration of vater soure ad lifting vater to e field
apatibility of tre vater soure with the edistirg iniigation nettad
Distance betneen water source and ap field
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Competency level 6.3 : Plas aurteble vater Irfairg nethods.
Duration : A periack.
Learning outcomes

o Lists\aiasvate-liftg nettoks.

o PBgplairs tre furtias of antrifual puns.

o [eiltes tre prirciples of vater-liftirg.

o (omares the advarteges ad dissdvantages of vater-lifting methoos.
e Bplains methoss of instal lation ard mainterence of water punps.

Teaching-learning process
Engagement :
o Jowpictures of traditacal ad mocem vater Iirftirg netioos to e dless ad ket stucts
eplare tte pidLres.
e Lesd adisassin o highligt tre follovirg.
Tret,
> vater liftirg is recessary o inoreeee tre pressure of e imicated vater wen it is
drfficiit © liftvater frontte surce g gaatatiodl face
> tare ae\aiasvater-lifarg rethods
> tadmiges/tetholagies ussd o lift vater daerges with tire
> efficent imigabian éan ke practicd using nackm vater-1ifaig netrods

Proposed suggestions for learning :

o Eech grayp Sould pay attention 1o the topic given kelow.
> Gowp A - atrifual vater punps
» Graup B — displacament vater puns
» Gayp C - tadidaal water pus

o Idtafy tte surtzbility of vater sourass for mettods menticed doe.

e Draw a diagram of tie vater -liftirg rettad gnen, ad el 1€ s@ts

o Idntafy fuctias of tte vaterlifarg rettod gnen.

o (orare tre vater-liftaig nethaod given to yaur grop wirth other vater-lifaing nethoos.

o (omare the advantages and dissdventages of the vater 1ifting method ginven to your
gap.

e Bgplain the netiad of installlation ad mainterence of te vater Iifairg netiod ginven ©
yYour grap.

Teacher’s Instructional Manual (03]



Agricultural Science Grade 12

o (=ere tte structure ad fuctias of aantrfucal pup ginen.
e B prgarad o presat your firdings aeatiely , otteetiredess.

Instructions for the explanations of subject matter :
¢ lesdadisassin o highligt tre followirp.
Tret,

>

>

vV Vv

vV Vv

vV V V V V V

vV Vv

pessure tet is resssary o liftvater Soild ke imoessdviben it is difficlit o lift
vater fron the source wsirg gravitatiael farce

water punps shuld ke usd to liftvater

the maiin types of vater-1iftirg nethocs are tradiiaal ad mockem types
weofplles, “ Andiya vwells (TariV- Thula”) , strirgppad “Yothtre” (Tanil-
‘Kamali ") are traditacel vater-liftrg nethad

cntrifugal punps and displacerant punps are nocem water-l1rftang nethods
vater pus are raguired 1o lift a liquid fronae leel o aotter leel ad topup
vater 1o a dlosd tark by ecagdig tre interral pressure of tte trk

vater is lifted by aeatirg a veawm inadenber, In digplacarent pups
cantrifigal action is usd o liftvater in eantrificel s
“Adiyavells’ are usd to liftvater frondallovvells intre dry zoe
pulles are usd o lift vater fran dallovvells in trevet ad dry 20es

strirg punps are teed o liftvater frondegp vells intre dry 20e.

“Yothtre’ (Tani- Kamali ") is usd o liftvater fronsall tais, Hes, straasad
caels

reciprocal type displecaratt punps are used o Hift uderground vater
antrifucal pus are usd 1o it vater fran agro vells, dorestiic vells ad sallov
ad dspvells inayriattual fans

antrifugal pus can ke geerated using ellectriic poner ar another source of poner
saal faotors dould ke arsicardad in tre irstal lation ad nainterance of antrifucal
pumps
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Competency level 6.4 : Iruires into diffferant nethocs of Imication ard selects
methods acoordilng to the situation.

Duration : (6 periak.

Learning outcome

e [Desribes \arias imigation nethods.

e Drans diegrars of variass irigation methods.

e [Dexribes tre auitzble imiigation metthod acoordirg o varias fadtors.
o Nares parts of a gxirkler imigation sstem.

o Lists advantages ad dissdventages of inriigation methods.

Teaching-learning process
Engagement :
o Digplay pictures of differant imigataon nettocs to tre diess.
o Let stuoats asner tre folloving estias.
> et is o in these pictures?
> Clessify trese usig sunteble aiterie?
e Lesd adisassin o highligt tre follovirg,
> 1Imigado is the replacament or syplemantataon of water form aother source in
ater o grovags (@tafical vatenirg of te lad)
> Iimigation metitas ean ke diassified as follons
- Srfae Imggion
- Shaurfae imiggbian
- Sk imgon
- Drip i

Proposed suggestions for learning :
¢ Each grayp suld pay attentian to ae of tre follovirg topics ginen to your grap.
»  Qurface ad susurface imigation nettods
> Srirkler imigation nethad
> Drip imigation nethad
¢ Bplare yaur tpic alay tre follovig thenes, using resourass givan.
Defiwtion of tte toic
Varias imication nettoos related o your topic
Diegramatic represantation of the topic
Bviramental aodirtias suitzble 1o Lee tre netiad for nursery plants

vV V V V
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>

Adventages and dissdvantages of the netiad

e B prgarad o presat your firdings aeatiely , otteetiredess.

Instructions for subject matter explanations:
e lesdadisassian to highligt tte follovirg.
Tret,

>

>

vV Vv

vV Vv

Qrfae Imigatian systan éan ke dlassified  into 2 as antrolled ard uoonrollied

ptin
Hiaxdirg of tre lad is practicd inucontrollled imigation.
There are advantages and dissdventages in the netiod aoe.
antrolled imigatian ean be disssified acoordirg o tre lard prgaration nettad,
- Besin imigation (@rken bak)
- Rice ad furrow inriigatian
-  Sripimption
-  Rrgimigin
There are advantages and dissdenteges in these Imigation nettods
sharfae imiggin
yply of water thraugh geen drairs or poraus pipes 1IN dgpth of 30-100an fran
il arfae s alled sarfae imighin
this methad is suitable for pameeble soills of uniform texdture which provices
caility forvater to flovvarticlly ad loianally
- gyply of vater using poras clay pots is also a sbsurface imigation rettad
- there are advatages ad dissdvantegess In these nethods
chip Imgstin
- qyply vater as dolets 1o tre root z2oe indrip Imigatian
- eguiprent pragared 1o disdarge vater 1o the root z2oe is called enitters
- thisnmettod ean be used for ages asttivated both in e field ad uter antrollied
aritiaos
- hile imigatio is an achptation of tre drip iniigabian
Sxirida imiggion
- gqyplyvater ss agxay Ingxirkler imigatin
- vater grirkies thragh anozle at hich pressure in garirkdler imigaion
- tre follovig are tre nain parts of a gxinder s,stam,
- Namn lire
- lated lres
—- Risar pipes
- Nozzle
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- Height of riser pipe can ke variied with tre type of tre awltivated a

- Madanmheight of tre riser pipe dould ke slightly dorter tren tte heigt of tre
am

- Pressure of vater ad rotation goead of the nozzlle detarmires the goray distance

- Vanias types of mzzles are usd 1o Sray vater

- There are advantages ad dissdvanteges of this method
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Competency level 6.5 : Aplies ree=ssary Galaulatios o radamize tre efficiaty
Firicet

Duration : A periacs.

Learning outcomes :

o BEplarsnettass of inessirg imication efFffica oy -
o [ehires tre tam “Imigation reqpirea
o  [exriies fedtors that cetamire tre irrigataon intenal.
o Bgplairs the nethoos of meeauning soill noisture aodiias.
o PBolains vater i efficaty .
Teaching-learning process

Engagement :
o letastuomt to reed tre Tollovirg rengper article 1o tre entiire class.

Newspaper article

Thauh, ve thirk vater is asileble sty in S Lada, this is ot tte reality,
acording to recant eqeriaess. W ater is a limited fector for dorestiic punposss as
vdl ss o Agriaultural rescs. A grest arant of vater is used far inriigation is vestad.
Trerefare, vater areernvation methoos saulld be acipted in iiigation. Quktivataan of
ags that casure srall amunts of vater might be a solution for the dortege of
water .

e Lesd adisassion to highligt tre folloving:
Tret,
westege of vater is hich de 1o inprgoer imiigation methods.
it is possible © imigate lage edants of lard by crsavirg vater
Imigation att the conrect tine Is avay of casavairg vater

vV V V

Proposed instructions for learning :
¢ Byplare ae of tre follomg topics given to yaur grap.
Gap 1 - Imigataon requirerant
Qap 2 - Iimigatan inenal
Qap 3 - Imgbian efficaty
o Disass tre topic an tre follovirg themes
» Desrile tre tpic
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>
>

Gllailatios releatt 1o the given topic
Iportance of these firdings

e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanation of subject matter:
o Lesdadisassion to hihlight tre follovirg:
Tret,

>

vV V V

vV Vv

vV Vv

Y

Y V¥V

Imigation requirerent an ke calaulated in 2 diffferatvays

- Net Imigation reurerent

- Qs Imigation repuire et

Net Imigation recpireratt is the eqaression of vater recuirerent as a height resced

o brirg te soill Y 1o tte field eaity -

This &an ke calaullated fronwiliang point ar any otter aordintaan of e soill

W aar e efficiaty of ags affects tre ret imication requireent

W aar e efficiaxy is defired as the amaunt of yield produced by coauming ae

abic neter of water

This can ke varied with the a

Qs It requirerant is the aront of vater nestd 1o naintain tte soil intte

Tield geaity

Qross Imigation raquirerat = Net imigation recuirerant +westage of vater
o i Net imigetion requirenent

Gross Imication et = e EP———

Cetamiration of imigatian intenal is\ary inportant

Trere are two nethods 1o cetermire e imigatian intenal,

- Imigation with tte cosiclration of <oil noisture o diiia s

- Byuwsirg tte ag as an idicator

Soil moisture codrtias éan ke messurad usig 2verall nethacs,

- Gravinetric netihd

- Tersiareter method

- Gypsum block method

Use of “Tersiareter nethod” sesy

Qges c&an ke usd as an Indicator

Imigataian efficiacy éan e definad s the paroantage of vater aosorted by the a

fran tre gylied vater

o i _ Amount absorbed by the crgp x 100
Imgtmehaey = — o o imigied valer
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> Tre follovirg are tre methods to nproe  iriigatian efficiaty
-  Preention of aderse dimatic factors
- Naregprant of soil deracteristics
- Section of auitzble ags
- Maregament of irrigation Systans to minimize water Westege
- Sectin of efficient imiggbionnettas
- Selection of agping nethods ad faming systars which can aonsene water
- Wedantdl
- e of gpgoriate tedolay
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Competency level 6.6 : Plars suitzblle drairece nethocs
Duration : (b periak.
Learning outcomes :

e Byplain drairece nethods.

o [efires tte tam “Drairece’.

o  Desoribes strategies whidch Gan be used o inprove drairece.
o PBylairs adverse effects of nmprgoer dralinece.

e Plas ckaimgs SVS (5118

Teaching-learning process
Engagement :
o Introclee 2 pots with sedllirgs plented invell drained ad poorly draired coditia s,
the cless. (These pots duld ke prepared ae wesk prior o the lessm)
o Allovstuots to dxsene tre pots.
o (Gettrestoats’ viens n ttee plants.
e leedadisassion o highlight tre followirg:
Tret,
» Bosssvater inthe soil Suld ke drained for prgoer agp grosth.
» Qg carot be gron prgperly or there may be adverse effects urtker poor drainege
a@ritios
> \When excess water is ot drained returally fran tre soil 1t should be reroed
atficely .
» Varias methods can ke usd to remoe exaess vatey fram the soil

Proposed instructions for learning .
o The follovig are sove strategies that aoulld be ussd to inprove drairege aadirttias of
s
»  SQurface ad sb surface drainege methods
» Ruping ad use of plaits
»  Designing dralnece Systars
¢ Bolae the givan topic alay te folloving thenes.
Defire the tam “drairece”
Bplain tre nettad of mprovirg soill draiirege in relation to your topic
Disass the possible prdblars in the use of the metiod

>
>
>
»  Sugest means of overaoming these prablens
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> Boplain tre adver<e effacts that arise with tre failure of these drairege netrods
e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for subject matter explanation :

o Leed adisnssion o highlight tre follonirg.

Tret,

» Ramwal or reroving of excess water fran a soil profile can be desoribed as tre
drairege

> Bossvater is reaired intte soil

»  Retention of ecsss vater in tre soill kedly affects suosessful ap aktivation

» Tre follovig are tre hamful effects of eess vater

barmier 10 root respiration

vater ad rutrients are ot absorbed prgoerly die o distutarces of pameebility

ofratcdks

poor grovth of pllants in Lplads

yellovirg of leaves ad wiktairg of plants

prodlce low yvield

prol iferataon of oot diseeese
acunulation of todc sustaess ah as S, Al Fe
inoresse aooatratdan of sore elerents sudh as 2
reduce decomposition of organic matter

damages soil structure

difficulties in the use of farm equipment

> Fectors thet affect poor drairege coditics are,

vV Vv

Soil tyre (idhly day oilks)

Sallov graud vater leel

sqece of vater fran varios vater souress 1o agriauitural fields
frequent acaunullatiaon of vater in loMacs

aopectian of ab il

freg et tillae of soil foradsfinite dpth

It is pssible to plant ags suaessfully invell draired soills
Differant strategies éan ke gplied t© nproe soill draiiree ad these methoos Sould

ke usd gyrgoriately .

eg

Surface drainege nethods (goen draiins)
Sb surface drairece nethods (Wooden drains, stare draiirs, tue drailins)
Use of punps
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- Uz ofplats
> Plants with hich esgoo-trangpiratian Soulld ke used when aultinataing in poorly draired

sab
> Prgoer designing of draiinege systans are rnesckd for efficient drairege
> tre follovirg types of drairs Sould ke dssiged for prgoer drairege
- Herring bore method
- Grid ionnethad
- Paallel drainrettcd
- Random drain method
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Competency 7 : Bhibits regdiress to nproe am yvield
Competency level 7.1 : Boplores sead develgomant and germiratian types.
Duration : A pericks

Learning outcomes

o Idntafies tte partsof agnen floer

o Names parts of a typical ssd.

Bplains ssad germiretion methods by doserving ssadlings

Nares factors necessary for sssd germirataan.

o Differantiates betwean nooootyledonous and dicotyleconous sesdlings.

Teaching-learning process
Engagement :
o Uz asuiteble eagaoament procedure.
e lead a dort disassion bessd on the epporent, to highllight tre folloving.
Tret,
> Garetes fartiliz after pollination ad praclce ssas in floering plants.
» Naw plaits can be produced using these seats.
> Progecataan of pllants using ssacs is ko as sexaall prooecatian.

Proposed instructions for learning :
o (Otote releatvwork station.
o ldntafy tre sed sarplle givan.
¢ Ravevtre literature gnen.
> ldntafy tre tye of the seed given to yaur grap
1.e. mooootyledonous ssacs or dicotyledonous seads
> Ravevtre parts of atypical s=d in relation 1 your topic.
»  llect infamation an fectors recsssary for sssd gamiraetian.
e Plant the given ss3s Ina ot ad alllow them geminate.
o ldtafy tre parts of tte floas gnantoyau.
e Ravievfolloving,
> differaces betveen given flonars ad typical floer
»  deelgatt stages of a ssed
» methods of polliretaan in plants thet kelag to the type of ssaos yau e plantd
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(=ene tte ssdlilg gven toyau ad it fy I sdaadaistics

(e thre seadllirgs vhiich yau have pllanted ard identafy the type of germinatian

i.e. hypooeal gamiratian or epigeal gemiratian

Bypllain daracteristics usd to idntafy tre type of gamiration.

Raview physiolagical daenges ad the prooesses In ssats at gemiratian

Raview Iiterature ad collect infomation aoout,

> differaces betvwean the seedlings you dotained by plantirng ad the ssedling ginven
oy at tre vark statiian

> inportance of saal propegatian

Be prepared to presant your fardings aaatinely , totteentirediess. (Lse figures, teoles,

flov darts wen necessary)

Instruction for the preparation of work stations

> Prgpare 2 wark statias with the equiprant and naterials given

worKk station 1

2 monoootyledonous sead sanples that have been soaked

» saple 1: Seats dotainaed fran a plant with nonoootyleconaus, unisedal floers
eg Zea maize (@M)

» saple 2: Seacs dotainaed fran a plant with nonoootyledonaus, bi-seal floers
e.g- pectly

Two srall pots with a suiteble medium far planting.

water

A ssedliny/ photograch vhiich shons polly enryogeresis (with the sasd)

Bi seal floer

work station 2

2 diootyledonous seed sarplles thatt heve been soeked

» saple 1: Ssacs dotaired fran a plant with dicotyledoos, uniseal floners
e.g- Quoubitaceee ssab

» saple 2: Ssacs dotaired fran a plant with dicotyledoous, bi-seal floners
e.g. Fabeoeee seas (Legure seab)

Two srall pots with surtzblle mediium for plantarg.

water

A ssdliny protograeh thet Sons oy enryogeresis (With the seed)

Two unisexal floers (farale ad nale floners)
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Instructions for the explanation of subject matter:
¢ lesdadisassin o highligt tre followirp.
Tret,

>

vV Vv

vV Vv

vV Vv

vV Vv

vV Vv

vV V V V V

there are ™o types of plant prgcecation as Tollons,
- =l proeegation by sseds
- el prgecation by veptatine parts
structure recsssary Tor seal prgeecatian s e floer
florers are aoposad of malle parts, farale parts ad parts vhich are reitter
male ror farale parts
diffarat parts of plants perfom gecial fuctias
there nay ke different flovers  acoording to structure ah as,
Biseal flovars
Male floners
Ferale floners
These pllants nay ke diosciass plants or maoecias plants with unisexal
flovers, acoording to the coourae of flovers
polliretaon of flovers ad fartilization is reesssary for fruits ad seas to fam
Tre o tyyes of pollintian are,
sifllrstin
ats pllrstin
trere ae diffaat aptatios in floas far sif polliretion ar acss pollliretian
diploid 2gpites are famad as a reutt of fertilization of rogploid polles ad
oules
Secial fuctios irsice tte oary ad antter help tre proess fartilization
Owlles ad parts of tre oary cevelqp to seets ad parts of tte fruit at ttre ed of
thisproees
Trere are ™o types of ssats aooording o structure A as,
monoootyledonous seeds
dicotyledbous seats
There are gecial differaces betwen these seas
Sk are aonposd of differant parts necsssary for the formatdan of a rew pllant
Each of ttese parts are regoorsible Tor gecial fuctios
Trere are differant stegss In the seed gamiretion proosss
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» The o types of gamiretion are,

- hypooeal gemiretion
» Sare of the ssads show poly-arbryogaresis In germination
» Sk are nportant as digersal structures
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Competency level 7.2 : Plas nmettoblagies 1o protect vighility of seats.
Duration : A periack.
Learning outcomes

o  Desorites sod vidbillity

o  Derites feotors affectig s vitillity

o  Bplairs reesrs for the destruotion of s visbility -

o  Desoritesvays of safeg erdirg seed viicbility -

o  Bplairs Sters 1 protect sk thrah the neintererce of seed vigbility

Teaching-learning process
Step :
¢ Letastuoht o presat the fol loving rengoger article, to the class.

Newspaper article

‘Seeds fail to germinate. Farmers are in a critical condition’

Famars of tre Kolabissa area corplain thaet most of the vegetablle ssads usd
ntte Yula’ seesn have ot germinated. They hed purchesed these seeds
fron an urggisterad private prodlcer ad it hes  been disovered thet trese
ssrkvare old by a fav years ad also, hae lbeen stored In codirtias ualitzble
10 retain tre vigiillity _The agriculiture of ficar of this area says thet ttese ss

o Leed adisnussion o highlight tre folkoirg.
Thet,
> Sadlvihility s recessary for ssed gemiretion
>V ibillity of seecks Used as plentirg nateriialls sould be protecied.

Proposed suggestions for learning :
e Review the resource bodk ad collect infomatian an,
> Sdwvshility
> N for protectaing ssd viebility
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o Each gy duld collect infomatian an tre follovig theres in relation to the tpic

ghen o your grap

> Gupl: Minteee of ssdvisility by arsicring intemel fectors tet
affect sa \ighility

> Gup2:  Mainterene of ssd vichillity by arsicering ederral fectors thet
affect sa \ighility

e B prgarad o presat your firdings aeatiely, otteetiredess.

Instructions for the explanations of subject matter :
e Lesd adisassin o highligt tre follovirg.
Tret,
> s=dvisdility is tte poientality ar ebillity of a s=d 1o gamirate uthr faaureble
a@oritios
> protectaan of sssd vichillity s a rnesd with sess Lsad as planting naterials
> gartfionthis, protection of sssd vishillity is nportant for tre followry,
- as asouree of fod
- &s anaterial for gaetic resouree aorsenatian
- & ravnaterial n indstries
> te\anos fados tat affect ssxd vighility are es Tolllors,
- mard fdos
- ggeticfdos
- paroantage of noisture in the seed
- weskesses that coour during sesd naturty
- edard fdos
- moisture antant of the eviramat
- teerature of the eviramat
- a@amn
- dissasss, pests ad nedenical darege
- nutants
> trefolloving strategies can ke ussd to maintain sssd vicoility
- dyig
- Stoape indna, air idtad noisture tigt antairers
- storage of dried ssds uder lov tenperature codirtias
- Mg \arias naterials with sss0s o prevant pest ad diseese attads
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Competency level 7.3 : Banires ssd gality for suosessful auktivation
Duration : A periack.
Learning outcomes

e PBylairs tre recsssity of sead testirg.

o Nares methods that are used to determine the garmination peroantege ad noisture
percantage of ssks.

o Tests the gamiration percantace of a given seed saple.

o Galaulates noisture percantage of a ssad sarple.

o  Satsaliteble sk for adthvation.

Teaching-learning process
Engagement :
o Letstots presant tre Tolloving dialagLe as a role play -
¢ This is adialoge betnween wo famers; nil ad Setha an the vay 1o the pecdy
=

Snl  : Qality of the ssad pacty ussd duriing the lest seean wes ot good.
Most of tre plantsvwere Echinochloa spp (Sitela-maruk, Tamil -
Vagai) and Aeschynomene indica (Sirkela-diya siyambala, Tamil -
Neerpuli). Also, save pecdy plants did not bloam.

Sette:  Why? Didch™t yau test before plantarng? Usally 1 test ssed peddy to
dak the germiratian ard purity before planing. Therefare 1 reer
face ach prdbllens.

e Lesdadisassion o hichlight tre followirg:

auiteble ssacs Suld ke pllanted for suoessful aultivation

sk Suld ke testad befare plantirg for successful aulhvatian

purity ad gamination percantage are the nain factors that sould ke aorsiderad
nstestiy

> Inaiian, tere ae \arias daadteristics in sexk suiteble far planting.

VVVE
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Proposed suggestions for learning :

e Each grap eplare the topic given o yaur grap
» Gupl: Detemireatianof ssed viebility ad noisture percantage
» Gop2: Detemination of sead gemiretion ad ssd punity

e Review tre resources ginven in yaur work statian

e Bplore nethods used I sesd sanpling.

¢ Prgpare a aoposite saple by using the ginven saiplle

e Hoee intte activity using tre aonposite sarple

o |Ltterm=itsoftetst

e Nae the other metihods that can ke usd for the aove test

o Aulyeteratsoftetst

o Detamire tre surtsbility of tre ssed saiple Tor plantirg

e B prgarad o presat your firdings aeatiely , otteetiredess.

Instructions for the preparation of workstations:
e Prgmare 4 paddy ssad sanples, gooroxiamately aoout the size of a matdhioox, for eech
workstation.
o Fach ssd saple should aosist of a few ety seads, wesd seads, sad/grael ad
sk,

Workstation 1
o Faur seed saples
o HHapE
o Walm
e Hedricom
o W eighirg balane cgeble of messuring to decinal placss
e Bgooration pas
e Pieces of pgoer or nengogpers

Workstation 11
o Faur seed saples
e Piexe of cotton clath
e Smll, roud dgoad piece of tig/tinter (legth dauld ke 1 1)
Piee of tmre
W aar
o Beder
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o PFiae of retal/gless deat(size duuld ke 1 t?)
e Strairer with 2 mm holes
o  Pieces of pgoer or nengogpers

Instructions for the explanations of subject matter :
e Lesd adisassian o highligt tre follovirg.
Tret,
sk of aunteble aodirtion dould ke selected for plantirg
testarg of sssd garminetian is nportant
racon sarpling is doe for seed testarg
there are stadard aodirtias that soulld ke folloaad in randon saopllirg
types of seed Uity are physicall ity and garetiic purity
It is nprtant o test physical punty kefare plantirg
\arias stgs éan ke folloe in testirg fhysical punty
It is nportant 1o test ssd gamination peraantece before planting
Fetri dish metihod, Regged dolll methods and Nursery box nethods are the
methoos ussd 1IN testing sssd germinatian percantece.
» Gravinetric nethod ad noisture  neter method are usad 1o test sssd noisture
antat
> S gamination test Gan ke used 1o test sed visbility , .
> Inaddrtion, messuring @O, content and X-ray test can also be used

VV V V V V V VYV
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Competency level 7.4 : Removes seed domancy to enhence germination.
Duration : (b periak.
Learning outcomes :

o Bplains seed domancy .

. Besribes fedtors that affect seed domancy -

o States tre agriauitural inportance of seed domagy <
o Blairs the varios types of sssd domanoy .

o Prepares domant sseds for gamiretaon.

Teaching-learning process
Engagement :
o Digolay a board/fooster with the follovirg g estias, to stuoants.
» Byplain the reeem far tre faillure to prad.ce ssadlings when seecs of a nipe
tomato are planted without ary treatnent?
» Wy a plartted cooonut does not produce a plant for 3-4 mnths?
¢ ledadisassion o higilight tre followrg.
Tret,
> s domay is te irebility of a nature seed 1o gamirate uder faareble
»  sead domancy coours as a useful codirtaon for the ssad
» there are variass types of seed domay

Proposed suggestions for learning :
o (0 tothework station assiged o your grap.
e Reviev the resources given.
e Blore about seed domancy, inportance of ssed domancy ad reesons for seed
dormancy -
o (plete tre follovirg teble wsirg tre Infomation colllectsd throuch actavity -
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Type of the seed Reasons for seed Strategies that could be
dormancy used to remove the
seed dormancy

Divice each s5d saplle into 2 sanplles.

Treat ae saple o reowe domancy ad plat in polythere begs

Keep these begs untlll the seads gemiirete.

Plant tre other sarplle of saa0s in polythere begs without ssd treatnent
(osernve these begs for ae wesk ad wrirte your aoclusians.

Be preparad to presant your fardings aeately , bteatiredes.

Instructions for the preparation of work stations:

Prepare 2 work statias with comon materials as given bellow.
Folythere legs fallled with rursery midure surteble 1o plant sas In
W e

Sard peper

Srell hamer/ knife

Ash

Diluted Qulduric acid

YV V V VYV V V

Special inputs for work station ‘A’ Special inputs for work station ‘B’

Packly seeds e  Paddy seeds

Mango seeds o Bitter gourd sescs

Tararind ssas . W inged been ssas

Tesk seas . i Laken olinve ssas(Sintala-leralu,
Tanil -Veralikai maram)

(kra seacs (Ladies firgers) Melia koenigii Sss0s (Sirtala-

Lunumidella, Tanil-Malaivembu))
Pepaya seeds . Ression fruit
Quaunmber seeds o Qucurber seeds (Varron)
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Instructions for the explanations of subject matter :
¢ Leed adisassion o hichlight tre follomirg.

Tret,

» s domaoy is tre irsbillity of anature seed o geminate uter faoreble
» s domay is agricutturally nportant in sore instaness

vV Vv

Ssad domangy is dissdvantageals in sore instances
cass/reesas for ssad domaoy are,

daadenistics of tte ssd aat
i

Inmature erbryos

I .

> stratggies that can ke usd o reowe ssad domancy are,

revoal of thidck seed ast, plitting ar sarfication of sk
bumig of ssd aets

eqoee to tEperature dagss

hot vater treatent

Lee of denicals

pojdeg ligt

K Invater

raroal of iribitors by weshirg
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Competency level 7.5 : Aplies suitzble s=d treatnant
Duration : A periack.
Learning outcomes :

. Boplairs te term “ssd treatnat’.

o States tte nportance of ssd treatmant.

o Folllons gorgpriate ssed treatment.

. Uses goorgpriate demicals for ssad trestnant.

Teaching-learning process
Engagement :
o Useaaurteble epgprant procedre ad  leed a disaussian 1o highlight tre folloving
Tret,
» there are varias prdolets in agriauiture when use saacks as plantding naterial
» varios foms of ssad treatnat are ussd o oeraore these prdblers
» proctavity éan ke inoreesed by folloving sssd treatnant

Proposed suggestions for learning :
o (0 tottework station assiged o your grap.
o ldntafy tre seed saples in tte wark stataon.
¢ Raviev tre gnennatenials ad colllect infamation an treatnent that ean ke gplied
foriar 1o seedl plantirg
o (oplete tre follovirg teble wsirg tre infamation collected thraugh tre actavity -

Type of the Type of the treatment Objectives of

seed before planting seed treatment

¢ Prgare ssais for plantirg by practicing suitsblle seed treatmant
e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the preparation of work stations:
e Prgare 2vwark statias ‘A’ ad “‘B” with the comon neterials given below.
- water
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- sltaydak

- toers

- sad

- peddy husk

- frgicice

-  apty pots (cooording o recuirarant)
Special inputs for work station A Special inputs for work station B
o 2 kg of peddy ssas o 2 kg of paddy ssas
e asmll amount of mustard ssats ¢ asmll aount of tec/crTot ssats
e asmll aontof brinjal s e asull anntof dillie sss5
¢ asmll arount of aotton stk o asmll amunt of soyeen ssads

Instructions for the explanations of subject matter :
¢ Leed adisassion o hichlight tre follomirg.
Tret,

>

>

vV Vv

vV V V

practicss gpliad 1o ssas before planting 1o dotain a suocessful am are callad
s treanants.

dojectives of s treatmant are,

- rewwl of ety seas ad half filled seas

- axelaate gaminatian

- prevention of darege by insects and fugal darege

- fdlitedatiy

- remval of seed domancy

- 1o dotain avigoros ad healtty a

- 1o dotain a plantatian of eqLal geciny

sk are treated wirth furgiicices, irsscticick, etc. befare plantirg to dotaina
vigoras ad healthy gronth

srall sk are mbed with sard or pecdy husk iIn broedcasting or plantiing to
provice proger Seecing betneen plants

flaatirg of seacs Helps 1o reowe enpty sk ad hellf filled grairs

Seking seacks invater ad removal of ssad aoat are used o accelerate
caminatian

s=d iroulation is doe 1o introdLce Nitrogen fixdiing becteriia to legues
treatment gplied o remowe seaed domaoy is also a sesaed treatnat

In actirtian, sk can ke treated for herdniing: ad 1 aeste draught resistane
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Competency level 7.6 : Inuire into the nettocblagy of cartified seed
praclction.

Duration : (B periak.

Learning outcomes :

o  [eribes tre inportane of planting cartified seaks.

o PBylairs tre process of cartafied ssd pradction.

e States tre Iportane of stathrds in certified seed prodlction.
e Bplairs the starckrts of sead pecdy -

Teaching-learning process
Engagement :
o Presot laxels of cartified seed pedass.
¢ ledadisassion o higilight tre followrg.
Tret,
>  aartified ssak are distributed anog faners far aktivation
» tareae 4 stgs inartified ssd prod.caan
> The Departtent of Agriaulture ad \eriaus institutes join famers in tre prod.cian
of cxtified ssab

Proposed suggestions for learning :

e Exhguoyp isghen ae of tre Tollovrg topics.
- Bresder ssads, Foudation seads
- Repgisterad seats, Gartafied s0b

o Byplore the praduction proosdure of the ssad type given o your gralp, i the ssd
pecdy procuction.

o  Bylain dout the given ssad prad.ctaan in rellataon to field ages ad vegetable ags.

o Bplare tre nethad of idantafyirg cartified ss0s ecoodirg o tre ldels.

e Beprgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanations of subject matter :
¢ ledadisassion o higilight tre followrg.
Tret,
» Nav inproved variieties ad high quallity seecs are raquirad o inprove egriaultural
prodLctian
> Plant bresdirg is nportant for efficient ssd prod.cion process
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>

A\

vV V V V

Folloming are the stes in the ssad production procedure desiged by the

Dgrartrent of Agriculture

- Variety inproeatt ad nmainterance

- Protection of the purity of \varieties ad raintaerce

- Prod.ctaon of breeder seads, foudation sk ad certified seats

- Testirg rules ad regulatia s releant 1o seads, train pecple to aontrol
statarts of sk by seed cartification

- Give rec=ssary trainig o ssed groners ad slllers

Trere are ssd cartification aanters in tre Dgartrent of Agriaulture

e.g-- Garoruna, Mete-1ypellaa

Tre aim of tre s=d cartification sarvice s 1o prod.ce hiigh quality vegeteblle sas

ad other seecs

thare are set starcards for seeds vihiich are usad as planting naterialls in S Lada

Stathrd leels are ueed for ssd lots in tre cartification procsss

Neoessary infomatiian and oecific colar is used an tre ldells of ssad pedaes.

In acbirtion 1o tte Dgoartrent of Agriculture, sote private aonpenies are also

iniohed In the ssad production process  e.g.- CIC aopary
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Competency level 7.7 : Praeecates plants vegetatively using retural
[rooecptian structures

Duration : A periack.

Learning outcomes :

o Nares plats that pradlce ratural vegetative pracegation structures, with earples.
o [esmibes that plants have differant vegetative propecption structures.

o Prgemates plants wsig retural vegetative procepption structures.

e [esribes the treatnent usd in tre prparation of pllantirg raterials.

e Classifies udargraud stans with earples.

Teaching-learning process
Engagement :
o Sow different retural vegetative prgecpion stiuiduress o tre diess. Ask students
oot tre possthillity of dotainirg plants after esteblishing trese plentarg aterials.
¢ ledadisassion o higilight tre followrg,
Tret,
> vapEtate prgecatian is tre process of productian of pllants fron parts of plants
otrer then ssxk
> trare are differat types of retural vegetative praoecation struotures
> plats &an ke dotaind fron retural vegetative prgoegation structures

Proposed suggestions for learning :

¢ Pay attention to ae of tre ol loving topics given o your grap
» Undergroud stems
» Rmas, solas, bulbils, aders

o Ravien tte given resourass ad identafy tre inportance of using retural vegetatine
[rgoeecatian strudtures in a adltination.

e Plat tre ghven prgecation naterialls.

e  Desorile tre nethad of prapegating pllants using retural vegetative procecatian
structures ginen to yaur grap.

o Give eanples of otrer plants exgot the given goscings Tor vegetative propegatian
methods.

e Gie strategies to minimiz prdollens thet arise in tre plentirg of vagetatine
frgeecation structures.

e B prgarad to presat your firdings aeatiely, otteetiredess.
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Instructions for the preparation of work stations:
¢ Prgare 2vark statias using the given equiprant and naterials for the folloming

s
» Underground stens
> HBulbils, stolas ad sdas

e Common inputs for all work stations

- Sieved aompost - Kif

- Sied il - Plathomoes
- Waer - Wood ah

- Sad - A fugicice

Special inputs for work station 1
e uTkrgoud stars sut as ginger, alacesia, i, [otato
o Quitsble pots/antairers, prepared beds

Special inputs for work station 11
o platpatsadhas uras, hulbils, sdasadstolas
o Surtable pots/antairers, prepared beds

Instructions for the explanations of subject matter :
e Presatfirdings o tre entire disss ad keed a disaussian o hidhlight tre follovirg.
Tret,
» \arias retural vegetative structures éan be used in vegetatinve prgoecatian of
plats
> tyeof tre ratural \vaetative structure tret is usd Tar plentirg ean ke veried with
tre type of plant parts of roots
eg Qny leass Ginaladagpinde, TanlHangpilar), Aegle marmelos
Girrela-Beli, Tanil-Vilhal) patsof sters eg roses, sestotato, e

floer
> rature of the uthrgroud stens éan ke clessified as follos
o Rhizares - Girger ,Tumeric
o Corms —Alocasia ,Colocasia
o Buls - ian
o Tuers - Rotato

» \arias traaats ae s intte prgaratian of planting natenials
eg Aplication of ash on berera coms or digping berera coms N 2%
Coper Qliphate solutian
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Competency level 7.8 : Agecaies plants artificially sy diffaat plantarg
naterishs.

Duration : (b periak.

Learning outcomes :

Nemes improved vegetative propegation methods.

Describes the inportance and advantages of usiing inproved vegetative propecatian
methods.

Progecates plants usig variass inproved vagetative propegatiion methoos.
Practices varias layering nethocs.

Practicss variaus budding methods.

Proooses solutias for prdblens thet arise invariaus plant prgoecation nethods.

Teaching-learning process

Engagement :

Intrad.ce a picture of layerirg or buddig 1o the clsss.

Ask student aoout the metihod of pllant propegation.

Lead a disassian 1o highllight tre folloving:

Tret,

> \eEtative prgcecatian doe with humen interferace are callled inproed
\eretative propegatian nethods

>  Improved vegetative propegation methods can be usd o inproe the
palctivity ard profit.

Proposed suggestions for learning :

Pay attentaan to ae of the Tol loving topiics given to yaur grap.

> Air laairg, Houiing, W ecte grafting

> Siple layarirg, Thutlirg, irechirg (irerch grafting)

»  Compoud layering, Patoh budding

Practice the vegetative prosecataon method ginen.

Describe the method of propegating plants using the given inproved vegetative
propegation methods.

Blain the inportance of inproved vegetative pragecation methods In a
althation

Give strategies that can e achpted 1o minimize tre prcbles thet arise in wsirg trese
\eretative prapecation nethoos.
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e B prgarad o presat your firdings aeatiely , otteetiredess.
Instructions for preparation of work stations:

¢ Prgare 3vwak statias for the follovirg topics using equiprant ard nateriials given.

>
>
>

AIr laerirg, Hioctirg, W ecte grafirg
Sinple laenirg, T buddig, irerch grafting
Copourd layering, Patch budding

e Common equipment for all work stations

- Budding knives - Sieved aomost
- Three secaters - Waar

- Potreestriys - Sd

- Three pairs of aissars - Kule

- Polythee bags - Ruoiacke

- sedtpsil - Plant homoes
- Woodash

e Special inputs for work station A

>

Qurteble scion (doots with buk) ad stods

e Special inputs for work station B

>

Qurtzble scion (doots with buk) ad stods

Instructions for the explanations of subject matter :

o Let stionts presnt treir firdlings 1o tre disss ad keed a disassion o highligt te

i

A\

vV V V V

vV V V V

stens that are usd for planting can ke dlassified as soft wood, hard wood ad sami
hard wood, aooording to the rature of maturty .

plants can ke propecated by leaves or parts of roots

diffaret trestrents are gplied to prgare planting naterials far field esteblisat
laerirg is, Loy of rootirg ana stenvhile tre sten is atteded o tre parat plat
Trere are sveral layering nethoos as follos

- Siple layeriy

- Tipbaty

- Corpourd layering

Gaud layerirg is dre for plats vhicdh can bt Lp o tre earth,

Air laering is practicd for brades thet canrot ke bed p o e earth
Necessary stas should be folloed in layering

Tre plant part thet are corectad to tre soil with the root systan is clled tre stok
ad tte bud ar doot tret is foed o te stok is clllad tre scion
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» Tre daracteristics of a stodk ad a scion should be aonsicered in budding ad
geftiy

» There are sore daracteristics to ke arsidarad in selecting a stodk ad a scian

» Theuwse of huos as sCias s called as budding

> Tre follovirg are the budding methods

- Patch budding

- T budding

- Hhbudding

Sellaction of a 9ot s a soion Tar oty is callled graftirg

Tre folloming are the grafting nettods

- Wetpgaftig

- rathgaftiy

- Soegaftry @engaftiy)

Correct stgs duld ke folllonad in grafiny/ouctling

Correct bhubing/grafing methoos should be sellected aooordiing to the type of

pat

There are adventegss In grafarg/oudding

Hich quality plants can ke dotaiined fran graftirg/ludbling using conect ad

grqoriate tedmioes

vV Vv

vV Vv

vV Vv
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Competency level 7.9 : Byplores rgpid vegetative prasecation metihoos
Duration : 6 periaks.
Learning outcomes :

e Bolairs ‘TiaeQHUE’.

o  [exribes reuireats for tiss e alture.

o Bylairs tte possibility of dotainirg a large runber of pllants within a dort tine usirg
tiss e aditure tednig es.

Desribes the Lee of tiss e aulture 1o produce larger quentaitiies of food as a revadial
meeaure for food arisis.

o SHadts aliteble nutrient nedia for varias plant types

Teaching-learning process
Engagement :
e  Sowapstar arapicture related to tiss e altture.
o letstomts deene tte pictiure ad leed a disassion o highlight tre follovirg.

Tret,

» tsseaitue is tte process of pradairg plants wsirg tisaes ar cellls ssaatad
fran tre notter plant, 1n a rutrient media by providing the necessary codirtias
artihaally vty sspticaditios

> tsseaiue doud ke precticd in sterillized cotitios

> \arias plat parts an ke sl Iniss e altture

Proposed suggestions for learning :
¢ Pay attention an to of the topics given to yaur grap.
> Gupl
- neristmtasse
- hbus
- etbryos
> Guapll
- dis
- atta/olin
- protoplasn
o  (dllect infomatian an tre folloving theres In rellation o your tpic.
> aility o tegvanplat s fo s e altue
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>
>

proceclre of praclcirg plants wsiry trese plants/@&llks Intiss e alture
mportance of praclcing pllants wsing tisse aukture

e B prgarad o presat your firdings aeatiely , otteetiredess.

Instructions for the explanations of subject matter :

o Lexd adisussion © hihlight tre fllovi.

Tret,
>

>

vV Vv

A\

A\

vV Vv

tre fordation of tre tiss e atture is tre ahillity of any calll 1o rgperate awole
plant ad this is alled totyota oy
hut, tre tip of tte bud ard root tip are the nost active plant parts
smi hard wood have the gotanum potentdall of gareratirg cellls
tre follovirg codirtio s Sould ke fulfillled for the suocess of the totapotaty
-  etedmat of tre tisse fran tre plant
- phsial, fhysiolagical ad denical caditias recssary to ragperate tte
tse
- sterilizd eviromental aditics
tre follovig ae tre et stgs intiss e altue
- pgaer plamirg of ldoratories
-  prgaaton of tiss e aulture media
-  dailiabonnesuess
- follovbesic prirciples of iss e allture
-  practice of tiss e adtture tednigLes
tisse atture is tre main type of miaro prgcecatian
the main stages of miaro pracegatian are
- nother plant selection ad nainterence
-  estblismatstae
-  nitilicton stae
- oty stae
- adinatization stee (hartnirg of plants)
plant parts thet are usd Tar tiss e autture vary with the type of tre plant
tre follomirg are tre weekkessss of tiss e alture
bladenirg ar broaning of isaes
nutatias inplants
diffaets n dtty
late floverirg of harcred plants
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Competency 8 : Plars plant bresdirg nethacs 1o inoreese g alitatine ad

Competency 8.1 : Plars different nettacs of prad.carg hich g allity plentarg
neterisls

Duration A periak.

Learning outcomes

Bplairs the nethods of trarsfarmirg heraditary daradteristics fron ae gareratiin
toaotter

Describes Mencel” s farst law (Law of ssyregatian)

Describes Mendel”s saaod  law (Law of indgpandant Assortnent)

Boplairs ineritance of daracteristics acoording to Macel” s lans usirg sinple
prablars.

Sons tre inportance of knoMledte of garetiics in pllant bresding.

Teaching-learning process

Engagement:

o /Assignastiuoent o presat tre follovirg incicant to tte entaire cless.

Malla got a few dry seads of red colawred Seeniyas spp fram Kurudunie and
planted then in her gardn.

The floners that blaored in her garden were ot as much red in colaur as de
eqected. Sore of tre plants bloared vwhite, yellov ad pink.

Malla vwes warmied aoout the reesars for producig floners of  diffferant colaurs
in plants vwhich were planted fran seacs dotained fran a red floner .

o Asktte stuoaits 0 eqress treir ides n tte dove incidat
e lesdalyain stomirg disassian 1o highlight tre follovirg points.
Tret,
»  daadenistics of parats trasfa o offgrirg
>  soetines daradtenistics of tre praygy differ fron those of parants.
»  scietrfic koMedte of these theories is inportant to procdlce rew gerevatias of

hichqality plarits.
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Proposed suggestions for learning :
e Each grayp suld pay attentian o ae of the follovig posters ginen to your grap.

Poster 1
Cross X

Paetal plats — Platsvith X Plantswith
log pos ared pub
¥

F,Generation ———— Plants with long pods

self pollination

¥
F, Generation ————  Plants withlongpods - 305
Plants with curved pods - 108

Poster 2
CrossY

Paetal plats . Tall plrisvith X Jortpltsvith
rard sheped fruiits byfidts

L J
F, Generation e Tall plants with round shaped fruits

selfpollination

L J
F, Generation =—————®  Tall plants with round shaped fruits -906

Tall plants with long fruits -298
Short plants with round shaped fruits - 306
Short plants with long fruits - 104
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Raview the given resouraes ad identafy 2 main factors thet determire tre daractenistics
ofplats.

Stdy the poster given to your grap.

lcentafy tte daradtaristics of paatal plats.

Compare the daracteristics between parental plants with the progeny ad fird the
Raview the resource ok ard fird infamatian to ellain reesos far ttese simillariies
ad differences usirg Mackel”s bis.

Descriibe Mendel” s lans thet aan ke usad to expllain the infamation given inyaur poster.
Disauss methoos of inprovirg at vield using the kroMlecte gaiined fron the activity .

Instructions for the explanations of subject matter:

Leedl a dis.ssion © highlight the follovirg.

Tret,

> Matel is tre fatrer of Gaetics ad his ressarch firdirgs vere tre besis of garetics.
> The folloming can ke discovered fran Mackel” s research fardigs,
fectors in plants are nportant © ryulate Fereditary daeradteristics of plants.
trese fectors trasfer fron ae geeration to aotter .
these factors can ke eqoressed I o agoects.
trese are regosible for tre antrol of fectors difffarant fronesch otter
eg Hadt all addot
ae factor 9pressss tre quuosite of tre particular devacter
eg Fector resosible for tte prad.ctaon of &l plants s oressss tre
factor tret prodLces ot plants inpea (Pisium sativum)
tee fedoseast asairs in Mg eros.
offgrig et aeof ttee fron fatter vhile tre otter ae is fran tre nother
these factors are rened gaes
fectors which highlight the dreracteristics are reved comirent gares ad factors
vwhich 9goress the daracteristics are rared recesssive B ES
these gares ssgreate indpendently 1o produce garetes
this is eplaired inMathl” s law of ssgregatian
factors which were ssgregated in the production of garetes Sow indgparcant
asrtet in tre fartillization of garetes
> Ihpoeatof galitative ad gentatative am vield is an agricuktural resd.
»  KroMeade of garetics is inportant o inprove a yield.
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Competency level 8.2 : Plas different nmethods to ehance inheritance
\aricbilities to npoe plats.

Duration : (b periak.

Learning outcomes :

e  [Desribes varias plant bregding methoos.

o Bylains methods of plant inprovemant: thraugh breeding
e Desoribes variass plant bresding methods, coparatively .
o PBoplairs tte wee of gae tadholayy in plant bradirg.

e Desoribes hybrid sead production prooedure.

Teaching-learning process
Engagement :

e /Assignastioent o presat tre folloving rgort o tre entire dless.

Report
Florescent Ornamental Plants

It isaglaoias eqariate far us, the caooratian the night by emissian of light fran
the body of fire flies. It is possible to aeate beeutaful garda s, if ttere are auh
amarental plants. Aaardirg to a stdy of bio tedolagists, 1tves disoerad tret
the emyne luciferace 1ste shstaevhich proads tre caility for fire fliss toenit
it
Scientasts can deelg this ability in plants by incorporatarg the gares vwhich are
resosible 1 prodee this erye In platts.

K s arezing; Bio tedrolayy helps yau to meke yaur garden avwacerful place.
“Saru”’- 2004

o Aktte stuots to presat trelr viens an fadts given in tre rgort

o leedadisassion to highligt tre followrg:
Tret,
» plant inproverent can be dore acoording to the nesds of huren beiings
» Varias platt inproemant strategies are desarited as pllant bresding
> thare are varias plant bresdirg tedniges
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Proposed instructions for learning :
e Each grayp suld pay attentaon to the topic given 1o yaur gralp.

Growp 1
» Use of “Slectiai’ as a plant bresdirg methad
»  Adentages ad dissdvanteges of selection
Group 2
»  Use of “Hpridizatiat’ as a plant bresdirng methad
»  Hybrid seed production
> Adentages and dissdvantages of hybridization and hybriid seed production
Group 3
» e of “Gae Tedrolagy” as a plant bresding methad
e.g- Gare recorbiration, Reconbinent gare tedrology
»  Adventages ad dissdvantages of nutatian bresding
¢ Byplain tams; dyamsores, gaes, alleles, homgaous dyormosoes, donirent ges,
¢ Bplae trematerials given ad cllect infamation on e relesent plant breedirg tedmig e
assigned o yaur grap.
e Be prgarad o presat yaur firdings aeatiely , O tteatiredess.

Instructions for subject matter explanation :
¢ leedadisassion o highligt tre follovirg points.
Tret,
> follovig tedmiges are usd in pllant bregdiig
slatin
horidizatian
nutation bresding
e tedrolay
doose of plant with favoreble daracteristics fran a large pooulatian isdaoe in
daradteristics in ssledtad plants duuld ke trasferrad o tte prapy
pedigree selection ard ness selection are usd In “selectaa” of plants
slection is us &s tte besic stage In hyoridization ard nutation bradlirg
it isdifficiit to b dages in plants tat resd Tar huen, anly by tre “selectia”
trerefare, hiridization is doe to fulfill huen reppireets
polliretian of wo plants with favareble daracteristics, 1o pradlce offgring with
both faoreble matermal ad patermal daeracteristacs is konas hyoridization

A\

vV V V V V V
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> \arias strategies are usd o fix daradteristics of parats intte prapy
“hyorid vigor ” is pradced | in pllants at hyoridization

hybrid vigor is prod.ocsd dee to heteraaygous alllelles

hybrid ssads prodlce comerciially as plantirg raterials

planits dotaired by planting ssed of the hybrid plants do ot exist faoreble
daadaristics as inhjorid plants

thare isa tathoy o e gge tedholay beaese it tdes lag tine 1o breed plants
nhjridizatian

aorpositian of gares in plants are been darged in gare techolay

e recarbinaetion ad recorbirent DNA tedrolayy are gare techolay strategies
varias nethods are usad to prodlce nutants in nutatian brediny
nutatias dete gaes in plaits

e tedrolayy is used o indlee nutatias I nutatian bresding

there are advantages ad dissdventages In nutatian bresding

A\ vV V V V V

vV V V V V V
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Competency level 8.3 : Plars metihods 1o aosene garetic resources.
Duration : (b periak.
Learning outcomes :

o Byplairs tre inportanee of creenation of garetic resources.

o Desrilbes differant nethoos of garetiic resource aorsenation.

o  Presats reesas Tar the essmtiality of acorsenvation of garetic resouraes, tahy -
o (nirihutes 1o the coeenvation of protected lacs.

Teaching-learning process
Engagement
e /ssignastoat o reed tre folloving rengper article related to bio diversity iIn S
Laria to tte entire diess.

Newspaper article

Nunber of plant gociies that leve eolhvad in S Larka, are 100, Among these 673
Soecies are uthr threat and 3/ of these edargerad pllant goecies are rqoorted as
plants uthr ssae thvast. Also, 412 plant gxcies of S Llada are irtigeous plants.
Trese plants might becore edtirct in tte future de to tre loss of treir retural Feoitat.

o Askstoats to eqress treir idses aonut the infomation given in tte article.
¢ Lexdabrain stomirg disassian to highlight tre folloming:
Tret,
» sore of the garetic resourss iIn S Larka are uder threat ad may becare extiinct
» oEetc resurcss that have allreedy becore extinct ot be regererated
» therefore arsenation of garetic resurcss iIsanust
» recessary actias suld ke taken to cosene garetic resouress

Proposed instructions for learning :
o  Slat the tpic releant to your gap.
A Insituarsenation of garetic resourcss.
B Bxsitu areseration of garetic resourcss.
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o Derite “‘cosenation of garetic resouress’.

o Mllect infomatian aoout the “Red list” of plants.

¢ Aid reesas Tor the edanction of garetic resourcss.

¢ Disower the inportance of garetic resourte aorsenatian

o Oollect informatian about methods of garetic resource arsenation.
o Oollect infamation an tre follovirg theves, In relation 1o yaur toic.

>
>
>
>

Methoos of garetiic resource aorsenatian

Places where geretic resourcss are aorsened

Isses ad dalletss relatad to gaetic resourte arsenatin
Strategies to oaraoe tree Is9es ad dallags

o Listait tte plats inyor aea ttet are uter threat
e Be prgarad o presat yaur firdings aeatiely , O tteetiredess.

Instructions for the explanation of subject matter:

o Leed adisnssion o highlight tre follonirg.
Thet,

>
>

>

vV V V V

vV V V

A\

vV V V V

plants were doresticated a lag tine ap.

Large nunbers of gaotypes are being rejected or ot ussd, 1IN the selection of
auitzble plants far anat rappireants.

A large runber of plant gecies have beaore extinct fram the earth raturally ard
throgh huren interferace

Trese plants are listad inabodk callled “Red List”

plants or gaotypes  which are destroyed fran the earth canot e regererated
gaetic \arichility of ags is rerroving i nocem agriaukture

old varieties of peddy , irdigenous o aur country, heve beacore wes extinct as a
resulit of mocem egriauiture

there are o nethods of arservation of garetdic resourcss

“Insitu creenatia” ad Besitu arsnatiar” are tre nethods of arsarvirg geretic
resoures

mainterence of protected forests like “ Sinharaja forest’ is amethod of Insitu
arsenation of garetic resurcss

it is nportant to protect auch plecss

s, vaetatian prgeepatian ad tisse aulture are usad N exsiitu aosenatiin
there are advanteges ad dissdvantages in these nethods

\arias nethods are keing usad In exsiitu carsenatian of garetic resouress
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Competency 9 : Plans antroled eviramental coditios to dotain

qeliaiely ad qentiatively inoeesd am yieks.

Competency 9.1 : Slects auitable strategies to aotrol differett
Duration (b periak.
Learning outcomes

Nares differant plant grovth structures that are used to aontrol eviramental
a@oritios

Bestribes differant strategies used 1o antrol tre eviramental codiitia s
Byplairs solutias for prdollens thet arise in protected agriculture

Bplairs the nportance of planting ages uter antrollled eviramental codirtias.
Describes the methods of controllling eviramental codirtians in plant grosth
srnaues.

Teaching-learning process

Engagement:
o Display a picture thet dons a plantatian irsiice a green hoee or a kererae undch et is
e, otredess.
¢ ledadisassion o higilight tre followrg.
Tret,

>

>

planting agos uder aontrolled atmogderic ad soil codrtias is ko as the
protected egriaulture
tre folloving are tre strategies usd to antrol eviramentall codittia s
Mulching
Ruit ®as
Terporary plant propegators
Sami—permenant and permenent plant propecators

Proposed suggestions for learning :
e Each gy duld pay attention to ae of the follovirg topics given to your gralp.

vV V V V

Terporary plant propegators

Lath houses ad pllant prooegators

Foly turels ad green houses

pracecation structures usd to cosene vater
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¢ Reviev tte resourass given ad eglore the folloving

vV V V V V

method of acorstruction of the pllant grovth structure ginen.
eviratental aodirtias antrollld in tte given plant gronth structure
ypes of plants which éan ke planted

advanteges ad dissdvattages

nportance of protectad agriiauiture

e Beprgarad o presmt yaur firdings aeatiely , D tteetiredess.

Instructions for the explanations of subject matter :
e lesd adisassion o higillight tre followrg.
Tret,

>

YVVVYVYYVY

Y

ags auld ke planted by antrollling rainfall, teperature, humidinty , wird, inssct
pests ad disseses
a yield ean ke dotaired thro.gout tre year by antrollirg rainfall
bio denical processes of plants are regullated by antrollirg reflative humidinty
it leeds o inresse a yield by nprovig tte leaf areas ard drotosynttesis
eblle 1o get a hich g Ality yield as it minimizes irssct pest attads
eble to minimizz2 Iimitataas of planting ags In 20es by antrollling teperature
rt minimizes medrenical darece for aqos by anrollimg ward
cpital inestrant is aparatively hidh to asate antrolled ardirttio s in trese plat
gonth structures
plants tret reed acss ol liretion ould ke polllireted artificially insice plant gonth
stutues
aoditias aeatsd in plant grosth structures de to green houee effect Sould ke
antrolled
Lee of naterials such as polythae might aeate a nggative npect an tte eviraant
stenllizd tools are recessary to antroll dilsseesss in pllant gronth structures ad rescs
extra asts to raintain s adraas
ey 1o Lee irication ad fartilliar gplication nettass in plant gronth struotures ad
these ean ke practiced efficietly -
able to minimize tte gplication of demicals auch as insscticidss, wedicicess ad
Turoacicks
Lee teporary plant procecators to protect ssdlings at variass sasitive stegess of
granvth
the follomMing can ke usad as teporary plant prgcecators

sdepbtoas

rav oers
- bd oers
there are advantages ad dissdvantages In tre use of terporary plant prgegators
green houses are pemarant structures
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>

Y VY

Y VvV

YV V V V VYV

all tre emiranatal codrias can ke antrolled iInsice grean hoses

\arias structures ard strategiies are Lsed 1h griean housss to anrol evirameantal
aoritios

there are advanteges ad dissdventages in the use of green housss

poly twrels, lath houses and pllant propecators are samil pemarent structures
when aorstructirg poly twirels, naterials auch as gahenize, tinter ad P.V.C. tihes
are usd o neke tre frane

tre frare of tte poly twrel is owered wsirg oiyttee

eviranaital aditios suh as teerature, relate humidity, ranf@l, adwrd
& ke antrolld inpoly tuels

plants auch as torato, kel pgyer, strankerry and gerkin can ke planted in poly
urels

there are advantagess ad dissdvanteges in te use of oly turels

lath housss are aostructed usiing wooden strips, rgees ad mesh

it is possible to provice deck in lath houses ard pllants éan ke protected fron e
wind and mecro pests

moisture ad relative humidity is antrolled p to sore edant in lath hoeses

lath houees are used nostily In plantirg amarental pllants audh as Anthurium, Ordhind,
leafy araerental plants

there are advantages ad dissdventegss in tre use of lath housss

siple solar propecators and solar propecators are usd as pllant propecators
sinple olar prgeecatars are Lsad 1o pllant a sirglle plant ard solar prgecptors are
wsed 1o plant a large nunber of plants

thee are nostlly usd for rooting stem parts

it is possible to neke a sinplle plant procegator Lsing: olythae kegs ar pllastac
meca ottles

llar propecators éan ke mece by aovering an ardh Sgoad structure usig oliythae
there are adventages ad dissdvantages in tre use of Solar pracecators
teperature ad relative hunidity is antrolled in Solar prgecatars

air dst, strav, leaesfrades can e usd as nuldhing neterials

there are advantages ad dissdvanteges innuldes

tre bese oF tre vater arsarvirg prgeecption struatures are fillled wirth agenic naterialls
vater that is aosorbed by the agenic naterials in these structures dunirg tte rainy
Seam), Gan ke used during the dry seesmn
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Competency level 9.2 : Plassal kssadtuss fargalitatine agyield
Duration : A periack.
Learning outcomes :

e [exribes te inportance of soilless aulture

o Byplairs tte nutrient nediia ad aultivation nediia usd in oillless aulture

o Byplairs tre marecprant practices of varias soilless alltures, aaratively
o [Dexibes prdbllens related 1o soillless akture

o pests mesaures to minimize these prablars

Teaching-learning process

Engagement :

e Assign o stuonts 1o presant tre folllovirg dialaye 1o tre entaire class.

Dialogue
Teacher : Children, can yau reenter tre plants thet ve have ssn at e
ehibrtaa? Egxcially, plants gronn in hagig begs irsice a
polytrae house.

Children : Yes, teeder W e saw stranen y plants with fruits. W elladit
mmmnm.... - .

Teacher : Hae you dsened the plantarng medie?.

Children : Yes, teeder . Htves coir dst. But... Hwdoes it et farilliey?

Teacher : Dich™t yau see sralll tuoes inserted to begs? 1t is tre ethod of
sy lIigd fatilia .

Children : Yes Yes, wedid.

Teacher : X, It salldslless alue. Toky we are goirg  leam
nore eooutt this.

o lesdadisassin o higilight tre follovirg.
Tret,
> plants can be groin wathout soil
> nunatseantespliedss ligpd fatilie nsillessaltue
> it is possible 1o minimize prdollens vihich might arise as inromal plantatios
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Proposed instructions for learning :
e Each gop duld eglare tre folloving thares In relation 1o the topic given o yaur
gap.
> Silless alttue inaralatay nedia
> Soilless alture Inmn araullatory nedia
»  Solid media aulture and aergomics
o St tereattpoic
o U resouree materials ad otter leamirg aids
o Bylare tre follovirg thares in relation to your toic
Ihportane of soilless alture
Nutrient medhia ard plentaig media used in soillless aulture
Stardards which should e maintainsed in rutriient: media and pllentarg media
Mainterence ad otter aultural practicss relevant 1o your topic
Prdolen insillless atture
Mears to minimize these prablens
e Disass your firdings within tre grap
e Beprgarad o presat yaur firdings aeatiely , O tteetiredess.

vV V V V V V

Instructions for the explanation of subject matter:
o leedadisassion o highligt e followirg.
Tret,
> taearcaatarss nsilless alttue
> Allart” s solution ad Allan Gogeer solution are Lssd as nutrient olutia s In Dilless
altue
> electrical adctavity ad pHvalwe of the media Soulld ke maintained within the
prooer rage
> vater ad olid raterials éan ke usd as tre planting nedia in soillless akture
>  Hwale, salinity, Soodiunm dhllorice, Boron, ad Bi carborate Should be presant in
the proper peroantages suiteble for pllants when vater is used as the mediun
> sl naterials an ke usrd as ollid nedia in soilless alture
eg- gad, gaite dips, savdst, cir dst, cir fier
> trefollomrg fectors dould ke arsidarad when sollid raterialls is usd as the mediun
Tedality
Teahty
vater holding Gecity
gotinum aeratian
vell drairece
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tufferirg eaaty
> olidnaterials are usd 1o fix plants in hyadomics
> oilless alture is doe acoodirg o different rethacs
trere are diffaret tadmig.es in rutrient flovnettods
dellovnutriet filntednig e
dbp flov tedmige
> tre llovig are tre differat rettods of ron ciraulatory ol less adbtures
Root dipping auktures
Plantirg tuer ags
Hoatirg altures
Cpillay actin alture
> e follovirg are tre differant nettacs of plantirg in sollid nedia
- Use of herging begs
- Grow begs placed on the groud
- Qully or besin methad
- Pot methad
there are differant rareggrent practicss Lsed in soillless allture
ore prdollets ney arie In oilless allture
drfferant meesures can ke follonad to minimize these prollens

vV V V
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Competency 10 : Bhibits readiress 1o dotain a higrer yield by qotimizirg
plent physiolagical progesses.

Competency level 10.1 : Plars differant nethoos 1o gotimize tre grotosynttesis.

Duration : A periack.

Learning outcomes :

° [EﬁrESﬂ'[KBIﬂBiS.

o Naes tre factors that affect gotosynttesis.

e  Destribes the st of the gotosynttetic prooess.

e  [Desribes the mportance of gotosynttesis iIn inaressing ao yield.

o PByplairs tte agricultural strategies thet are gplied o atae tte efficiaxy of
Aotosyntresis

Teaching-learning process
Engagement :
e Dipkyatuuftotedss.
o Ak stots about reesas for the gramnish collour of the grass ard otter fedtors that
affect gotosynttesis otter tren dilorgdhyil.
¢ ledadisassion o higilight tre followrg,
Tret,
» protosyntresis is the process of praducing food using sinplle Inorgeniic aonpouds
with tre hellp of solar ey
> fadosotter tren dhlargihyl also, affect fotosynttesis
gluaee (C H,,0,) is produced using Carbon dioxide (CO,) and water (H,O) in this

A\

12
Pprocess

> plants can be dividd into 2 grays s C, and C, plants according to the process of
photosynthesis.

> yield an ke inoressad thraugh efficient drotosynttesis Lsig \arias a neregeant
[racticss.
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Proposed suggestions for learning :

Each grop sould pay attention to the tpic given related the factors affecting
dotosnttesis.

> Ligt, @, ,inhibitors, pollutants

>  (Chlogiwil, vater, tepaatue

Qollect infomatian about the grotosynthetic proosss.

» dehire gotosynttesis ad eqlain dotosynttesis  Lsing a sinple eqLatian

> eplain tre stgs In gotosnttesis

Refer 1o the resource bodk ad identafy tre factor thet affect gotosynttesis, given o
yYour grap.

Desoribe the limits of the dove factor on grotosynttesis by darostrating the effect
wsirg agrgh.

Desrile the effects of tre fector given 1o your grap 1o inreese a vield.

Bplain strategies that can ke gpliad to antrol tre dove mentiaed factor to etee
tre efficiey of gotosnttesis

Be prepared to presant your fardings aeatinely , bteatiredes.

Instructions for the explanations of subject matter :

Leed a disassian to highlight tre follovirg.

Tret,

» potosyntresis is the process of praducing food using sinplle Inorgeniic aonpouds
with tre hellp of solar ey

> e follovirg fectors are inportant for gotosnttesis

- Waa - Temperature

- gt - Irhibitos ad Rllutiants

- Carbon diaxice

- Chlogiwil

Trere are varias netiods to dotain trese factors

Leaves are adhpted as follons 1o dotain these fectors efficiantly

- Srutual aptatios

- Ructicsl aptatics

» Vanias agptatias an ke ssm in plants Tor efFficient gotosnttesis
- Todotain nore solar rediation
-  Towe lgteffiaatly
- Toedwateair efficatly
-  Todstriutevater efficetly
- Tomarege pradlction of the protogynttesis efficatly

vV Vv
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» Theare is tte possibillity of usirg gotosynttesis to pradle varias fuctias intte
pat
> Y ild an ke imressad by provadiing recsssary aodirtio's far efficient gotcsynttesis

- Meregamant of agp cangpy for gotanum light interogptian
- Meregement of specing between rons and plants

- Yyplyirg nutrients prgerly

- Meregamant of pests ad diseasss

- Use of correct pruniing methods
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Competency level 10.2 : Plars differant nethacs to gptimize plant respiration.
Duration : A periack.
Learning outcomes

o [exibes the respiration of plants.

o PBplairs tte nportane of regullating plant respiration.

o Desorilbes the maregemant practices suiteble 1o regullate plant respiration to Inoreese
agyeld.

o Naes tre factors affecting respiration.

o PBEylairs tte relatiaehip betwean respiration ad teperature.

Teaching-learning process
Engagement :

o Digolay posters with tte follovirg staterants.

“Omaratal plants kept in bedroams should ke placed autsice the room at night”

“Higer yield can be dotaired by aultivating potato in aol diratic coditios like
Nwvara Eliya tren auktivataig in tre lovaantry”

e Allovstutats 1o reed tre dove staterats ad disass tre follovirg
» ttere is o ham in kegping plants irsick roos duning the chy tine
> there are hamiful effects when plants are kept irsice raons dunirg tre night
» potatoes produee yield both in the lov cantry ad yp cantry but, the yield is
aparatively high wen aultivate Y cauntry
e Leed adisassion to highlight tre follovirg
Tret,
> regpiratin is te praess of usirg enargy Tar biolagical reectias irsice the body by
tre arbustion of food, i Iivirg kelings
> platsregire
> repiration is affedted by varias edaral ad intaral fadors
» tare isadirect relatiaehip betwean a vield ad the repiration process
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Proposed suggestions for learning :

¢ Each grap sould pay attention 1o the topic given from the folloving.
> respiratian is regullated when nenipullatang pllant: pracegation naterials
»  repiratian is rgulated vien ags are intte field

o Review the resource book.

o Disuss the fedtors affectirg respiration.

o \Wrat db you meen by “Regullation of respiration process In a aultnvataat™?

o Disass stratggies related to your topic for npro/irg ago auktinatian.

¢ Be preparad 1o presant your firdings aaatinely , bteatiredes.

Instructions for the explanations of subject matter :
e Lesd adisassin o highligt tre follovirg.
Tret,
Respiration is tre nmain netabolic process of pllants
Food in tre plant is usd for tre doe process
tre @y In oo is relessad thraugh the doe process
Bagy is releesd In2aal stgs
Respiratian is a reectian anrolled by emynes
Energy rellesssd by respiration is stored in ATP
0O, is used in aerobic respiration and O, is not used in anaerobic respiration
CO,, ethyl alcohol and energy are the end products of anaerobic respiration
Respiratian Soulld ke regulated at an gotamun leel o inoreese yield
Varias straagies are Lsd In Agriadtture o rgulate repiratin
Arearchic respiratian is usd in\erias indstries

VV V V V V V V YV VYV
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Competency level 10.3 : Plars diffferant netiods 1o qotimize trargpiratian.
Duration : (b periak.
Learning outcomes :

o  [Derites tre trargpiration process.

e Vales tragpiration as an nportent ad essential process i plants.
o Usss strategies to naintain trangpiration qotinally .

o PBolairs tte inportane of arsenvatian of vater In plants.

e PBEplairs tte acjptatias of plants to minimize tre trargpiration.

Teaching-learning process
Engagement :
¢ Suwa potted plant covered using polythare kgot uder sunlight for 30 minutes.
o let stuoaits eplare folloving stateanits.
> “Soretines, vater is rayed an aut lesfy vegetables In the maret’”’.
» ‘Rortias of leass are reroad in planting berera plants”.
o Ak stuonts viens an the follovirg.
» Method of forming dropllets of vater , when a branch of a plant is covered by a
polythere beg.
»  Reasors why leafy vegetablles db not wirther when sprayed wirth watter
»  Adentece of autting the leaves of a bereravhen plantaing
¢ leedadisassion o highlight tre followirg:
Tret,
Tre enissian of vater s \goour fran tre leaes of plants is cllled trarspiration.
Varias edardal ad inaral fedors af feot tragoiratio
Trargpiration dould ke antrollled to minimize vater lossss in ag aulhvation.
Varias stratggies an ke used to antrol trargoiratian.

vV V V V

Proposed instructions for learning :

e Payattention to ae of the follovirg topics given o yaur grap.
- BEdard fedors tret affect trargpiration
- Intaral fedors tret affect tarspiration

o Refar resurcss o ity tre fectors related to your tpic.

o Bgplain hov tte=e fectors affect trargoiration.

o  Ollect Infamation an tre trangiratian process.

¢ \\hat are the other ways of reroving water fram plants? Corpare these nethods with
trarairation
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o Byllain agptatias of plants thet minimize trargpiration.
o et istte rec=ssity of antrollirg trargpiratian in plants? Wt are tte \erias strategies
thet e ke uesd Tor this?
e Beprgardad to presant your firdings to tre entaire class.

Instructions for the explanation of subject matter:
o Lesdadisassion to hihlight tre follovirg:

Tret,
» The enission of vwater as \goour fran tre leases of plants is callaed trargpiration.
»  Tragpiration &an ke dividd into 3 main types
> Root pressure affects guttatian
»  Tragairaim isasnple dif fusion process
»  Trasgiraton ad \gorization are 2 dif ferat geoesa.
> Exdard fadas asvdl s intaral factas affect trargoiration
External factors Internal factors
(environmental factors)
- Temperature - leafFaea
- gt - Directionof tte keef
- Wid - Snken storata
- Sl noisture - Thideess of tre leaf surfae
- Relatinve hunadity - Presae of hairs an leaess
- Distributaon ad nuer of storata
- Amunt of vater in the plant

» Trare are\arias adgptatian in plants t antrol tragpiratiain

» Varios stratggies are used to antrol transpiratian for goainal a grosth in
aaidue

» Theremay ke darece to plants dLe to a high trarspiration rate
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Competency level 10.4 : Plars methoos 1o regullate aosorption ad trangoortatian
ofnaterials nplats.

Duration : (b periak.

Learning outcomes :

Desorites absorptian of neterials 1o plants.

Desribes trarslation of neterials in plats.

Plars recessary post herdlling prectiices siteblle for efficiant absarption ard trarslastin
ofnetericls.

Descrites vays o inoressirg vield thragh efficient sbsorption ard rarslocation.
Bolairs tre struotural aptatias of plants for asaption ard trarskoation of naterials.

Teaching-learning process

Engagement :

Inbralce a Hydrocera triflorafBolsom spp (Sinhala-Koodalu, Tamil-Kasiththumbai)

plant placed an a dye solutian, gproxinately for aoout 24 hours.

Allov stLoats to dsene tre plant ad keed a disaussion o hidhlight follovirg staterents

Tret,

> Naterials dissohed invater are dsorbed by the plant through tre root systemad

>  Asoption ad trasiocation of aterials are essstial processes far tte survinall of
plats.

Proposed instructions for learning :

Bolare tre topic given to yaur grap fran tre follovirg.

- Asoption of raterials into plants

- Traskation of naterials thrath te plants

Cefire yaur topic ad desrite e releant proess. (Ioentfy scientific prirciples related
B tetpo).

Byplain tre structural adgptatias of tre plant for the e proess, Wi diagans.
Idntafy tte active Stages of tte donve praess Inplants.

Desrike the vays of antrol ling the above processss 1o inoreeee vield.

Be prepared to presant your firdings aaatinely , bteatiredes.
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Instructions for the explanation of subject matter:
¢ lesdadisassin o highligt tre followirp.
Tret,

>
>

vV Vv

vV Vv

vV Vv

vV Vv

vV V V V

A\

plants aosorb vater, air ad mirerals In\erias vays.

absorbad water, mireralls ad pradlced food in tre pllants are traslocated o varias
partsof teplent.

vater ad mirerals are mainly absorbed through the root system and aosorption of
air takes plae thragh storata ad lentacels by sinple diffusioan
treveslar sstem is nportant for trarsloation of naterials

materials are aosorbed by the plants through 2 maiin processes sudh as pessive
active dsoptian is the mears of novarant of abstanaes agpirst the cocantratian
gradient wsirg metaollic eargy ad this is the main process of aosorbirg mireralls.
Alsp, this is used 1o asorb vater uter vater deficient coditias

[essive asarptian s the process of absarbing of nateriialls fron a hich cooentratian
Into a lov cocentration without: Lsing retabollic eeryy

difftsion is tre flov of naterials as partidles fron a hich cacatration gedient toa
lav cooentration gredient

Adsorptiian of vater nolleaulles by hydrgdhillic naterials is called as inbibirtian
movemant of water through a samil permesblle nentrare fram hiigher conoantration
gradient o loer coentration gradient is called as1osis

noverent of solutia s as olutes ar sinents with tre Influae of ganty ar pressure
gradiat is allad ness flov

Fecilitated diffusion hels 1o tragort vater molecules as el as otter noleaules
plant structural dersdtanistics also antribute to naterial dsaption ad trarsiocatin
processss of plants, 1 adbition to tre tteries doe

W ater is asorbed fron soil solution 1o plant roots through root haiirs by asrosis
Redial novemant of vater fran root epidamis 1o xylen is effected by three pathvays
vealar, sytplast ad goplest

diffusion ad ress flow is s in the trarslocation through gopllest

vater is trargoortad by asiosis in gynpllast

vater ad mirerals are trangoorted by asiosis in the veawlar patihvay .

Tre yonard trarslocation of water thraugh the Xylen tisses is called as asaant of
sp.

W ater and mirerals are noved through the goopllast pattvay 1-e. through xylem
vesels, tradeids ad x/en fibars).

Xlenvessels ad tradeids are m livirg ad vallls are lignified
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»  Asomit of sgp mainly aoounres thraugh vessels usiing mess flaw.

» There are saveral theories about yonard novarent of water thraugh the xylem

»  Cdesinadresion Tarces ad trargpiration pulll are inportant in trarspiration pull
theory/ adesion-adhesian theary

» root pressure ad epilllary action is also ussd in the yonard noverent of vater
thaghtreplat

> Plant physiolagical processss an ke inproved to inareese a yvield by inoressig
tre efficiay of aosaption ad trarskacation

> Tragortation of fod prod.osd by grotosynttesis into verias parts of tre plant is
alld philcen trarsloatian

» Active tragoort ad as1osis are inportant for the aove process

> Fhiloan trargoort can ke proved by using redio-ective traces (Elerants) ad stripged
off tekbakasarig

> stripeed of F bark as a ring aan ke usd o Inreese yvield
eg
- weofsiant atts in rider tgpirg
- el of bark as a ring ad wirding of metal wires for plants which do rot

pale fruits.
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Competency level 10.5 : Plas to inoesse of ap production using grovth
reglatas
Duration : (b periak.
Learning outcomes :
e Defires a plant homore.

Describes the nmethods of regullating plant grovth, devellgorent ad fruiting throuch
homones.

Desoriibes vays of inproving prac.ctaviity of agriauktural ags usiirg pllant regulators.
Bolairs homae synthesis.

Bxplains hov hormores are destroyed.

Teaching-learning process

Engagement :

Intrad.ce o pots of piregple plants  (of sare age) wirth floners ad without floners
Cate of Planting cates ould ke displayed an ldels).

Allov stuoants 1o dsene these pllants.

Lead a disaussian to highllight tre followirg.

Tret,

> Tloering of plants can ke antrollled by gplyirg denicals edarrally

» thee danicals are clled homores/gronth regullators.

» prodctavity can ke inareesed by indLcirg flonenirg in plants.

Proposed instructions for learning :

Bplare tre topic given 1o your grap fran the folloming topics.

-  Axars

- Gdedlirs

-  Cddinirs

- Asasicacd

Defire the term plant homoe.

Bylain the antribution of the releant homare grayp an physiolagical fuctias of
pais

Bolain the activities of tre anwe homaore grayp with eaples

Menbers of alll grayps design a sinplle activiity/goaratLs 1o dnorstrate the activiity of
axirs, adtryat

Be prepared to presant your firdings aaatinely , bteatiredes.
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Instructions for the explanation of subject matter:
¢ lesdadisassin o highligt tre followirp.
Tret,

>

vV Vv

Plant homaore can be defined as argeniic substanoes produced retural by in plants
ad nportant in srall gentities to regulate physiolagical fuctias in placss anay
fron tre place of pradlction.
Plant homores can be dividd into 5 major grayss
- Axars
- Gdedlis
-  Gd<anirs
- Ascisicacd
-  Ehlee
Plant homores fuction as follons
- To inoese tre plasticity of tre sot celll valks ad elesticity of tre root el
vl
- To inoreese pamesbility of vater ad vater retention Gecity
- For active absorption agpirst: the csrotic gradiant
- To imeeee repiration rate
- To imreeee tre arant of pectin ad celliulose incell vall
-  Asan erynes stinulant
- Tosynttesis proteirs that hae lav levels of free aniro acids
Hormores whiich are metabolical ly aopled 1o otter lov nolecular vweight aonpounds
by covallett baks are called anjugated plant hormores
Audars is the grap of homore discoerad first ad tre grayp thatt wes researded
more
Auxdn is romally snttesizd in the oot tip
eg
- Hogtinofc&lls
- Secodary gronth
- Bpical donirence
- Partrerccarpy
Gilkerelllins, Gidkinirs, Ascisic acid ad Ethylare also regullate sare metaolic
Gidadlirs - Preat stntirg of plants
Gtckinirs - ssd gemination ad sesdling growth, celll divisian,
diffarentiation of cellls, antrdlling leef ssesEe, oot
doot ineractios
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Acasic acd - closing stomata, plant grovth, shoot domancy, sed
dormancy , dscissian, fomation of ingglar keaes
Ethae ~  Auit ripeniry, stinuation of gamiretion, irdLotion of ferale
floers, preventian of lachirg
> Agriaditural prodictavinty can ke inoreesad in dirfferantt instanaess by using groth
reg oS,
Auars - As aweedicide

24D, 24 5T, MCPA
NAA, 2-4 D Prevantian of famirg aecissian layer

1AA Cotanuaus yield inmagp

IBA rootirg of doots
Gaelrs- Reroval of umecessary buos in floriaulture ad ordarcs
Bhyiee - AUt rEeni'y

Stulation of florering in margp ad piregple plants
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SCHOOL BASED ASSESSMENT
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Introduction- School Based Assessment

Learning —Teaching and Evaluation are three major components of the process of education. It is
a fact that teachers should know that evaluation is used to assess the progress of learning —
teaching process. Moreover, teachers should know that these components influence mutually and
develop each other .According to formative assessment (continuous assessment) fundamentals, it
should be done while teaching or it is an ongoing process. Formative assessment can be done at

the beginning, in the middle, at the end and at any instance of the learning teaching process.

Teachers who expect to assess the progress of learning of the students should use an organized
plan. School based assessment (SBA) process is not a mere examination method or a testing
method. This programme is known as the method of intervening to develop learning in students
and teaching of teachers. Furthermore, this process can be used to maximize the student’s capacities

by identifying their strengths and weaknesses closely.

When implementing SBA programmes, students are directed to exploratory process through learning
teaching activities and it is expected that teachers should be with the students facilitating, directing

and observing the task they are engaged in.

At this juncture students should be assessed continuously and the teacher should confirm whether
the skills of the students get developed up to the expected level by assessing continuously. Learning
teaching process should not only provide proper experiences to the students but also check whether

the students have acquired them properly. For this to happen, proper guiding should be given.

Teachers who are engaged in evaluation (assessment) would be able to supply guidance in two
ways. They are commonly known as feed-back and feed- forward. Teacher’s role should be
providing feedback to avoid learning difficulties when the students’ weaknesses and inabilities are
revealed and provide feed-forward when the abilities and the strengths are identified, to develop

such strong skills of the students.

Student should be able to identify what objectives have been achieved to which level, leading to
success of the learning teaching process. Teachers are expected to judge the competency levels
of students have reached through evaluation and they should communicate information about
student progress to parents and other relevant sectors. The best method that can be used to assess

is the SBA that provides the opportunity to assess students continuously.
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Teachers who have got the above objective in mind will use effective learning, teaching, evaluation

methods to make the teaching process and learning process effective. Following are the types of

evaluation tools student and, teachers can use. These types were introduced to teachers by the

Department of Examination and National Institute of Education with the new reforms. Therefore,

we expect that the teachers in the system know about them well

Types of assessment tools:

1.

e

Assignments
Survey
Observation

Field trips
Structured essays
Creative activities
Practical work
Self -creations
Concept maps
Wall papers
Question and answer book

Panel discussions

Impromptu speeches

e

10.
12.
14.
16.
18.
20.

24.
26.

Projects
Exploration
Exhibitions

Short written tests
Open book test
Listening tests
Speech

Group work
Double entry journal
Quizzes

Debates

Seminars

Role-plays

Teachers are not expected to use above mentioned activities for all the units and for all the subjects.

Teachers should be able to pick and choose the suitable type for the relevant units for the relevant

subjects to assess the progress of the students appropriately. The types of assessment tools are

mentioned in Teacher’s Instructional Manuals.

If the teachers try to avoid administering the relevant assessment tools in their classes there will

be lapses in exhibiting the growth of academic abilities, affective factors and psycho- motor skills

in the students.
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Specimen Evaluation Plan

1. Evaluation term
2. Competency level covered

3. Subject content covered

4. Nature of the instrument

5. Objectives

oL

11,12,13

Presmt statLs of tre egriaulture In 3 Llada
Cntributaan of agriaukture to the ecoy
Differant sectors aotribute to the Gross Dorestdic
Pradlction

Eployment qyoortunirties in tre agricuiture ssctor
Progerity of aciet agriauiture

Rt degss inagriiaultiure

Threats ad dallenges which affect on modem
agriaulture ad mears o oeraore thee dallagss

- Asirar of toneke aare of stucbts ad tte staff n

the sdool on agriauitural progeerity of the pest, presat
statLs ad potenals in the egriiauiture for the ecoonic
develqorent of S Laka.

6. Instructions for implementation :

For teacher

To meke anare of stucknits an aontributaan of the pest
ad present agriaulture for ecoomic develgoatt in
i lada

To chekp tte aality of proading S.gpesstias surteble
o get tte aontributaon of egriaulture to tte eooty of
Si laia, nfulure.

To cevelq sklls in edracting ad organizirg fadts/
infamatian an a given topic fron differant sourcss ad
presant trem aestinvely .

To develgp copetency 1N organizing a samirar
property .

Intralce tre ealation tool priar to tte activity 1.1

Divick tre dliess Into three gays.

Distribute follovirg topics arag grays.

- Contribuan of agriauture 1o the presst ecaony
of n laka.

- Cotributaan of egriaukture o the ecooy of S
Lerda in tre pest.
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For student

7. Marks

- Rotentialls 1o gt tre antribution of agriiaulture far
the econamic develgorent.

rstruct stuonts about tine duratia s allocated to tte

- Hirst o wesks- Data collection

- Third wed-Pregaration for tre saminer

- Fourth week-Conduct the seminar

Monitor stLdants at trelr sctivities

Collect cata/information fran drfferant sourcss In
relation o yar tpic.

- Catral ek rgorts

- Books, Megazines, News pgpers

- Inaret

Disauss dnut tre ool lected chte/infamation within tre
group and amng grous

Be prepared to presant your fardings.
Ogenize tre sairer

CGoduct the saminar an the sdeduled date

Criteria for the evaluation Marks

e

1 Active particietion
2 Ollection of cateY infomation acurately
3 Restinddlls
4. Gopletian of tre activity an tre strecLiled

5 Ad
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Specimen Evaluation Plan
1. Evaluation term :

2. Competency level covered : 21,22

3. Subject content covered > o Nessuamait of mjor climatic factors
o [Determiration of clinatic codirtia s of the area

o HEfect of dinatic factas an a althvatian

4. Nature of the instrument . Meesuremant of ngjar climatic fectars: Rain fall,

tepraue, raie himdity , wind and evgporation

5. Objectives

dnatic fados

To provice udarstarding an mgjor climatic fectors

To give knoMledge about measurementt of major
To daelq sills innesaring doe dimatic faotors
To deelq tre aoility of providing s.ggesstias an

suteble ap adthaiion practicss kesdon tedlinatic

adition of tearea
6. Instructions for implementation :
For teacher > o Prgarewok statias ad instruct studants o o tte

e Imstruct stuoets o presat a rgoort an sunteble
practacss thet e ke folloved Ina aultnation after

tre aralysis of alleted dia in tre aotivity -

For student : o Prgare a ot an suitsble practaass et ean ke
fdloed inam atthation aftar aselyzirg ciia olledsd
in tre activities ginen In rpetay leel 2.1ad 2.2

adsbit tontne. .

7. Marks

Criteria for the evaluation

Marks

1 Usage of istiumatts

2 Meesureranit of climatic fectors.
3 Aslysis of cata

4 Coclusias

5 Pressntation of tte gt
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Specimen Evaluation Plan
1. Evaluation term :

2. Competency level covered : 33, 34, 35,36

3. Subject content covered > o Sl pfhaal pgarties:
- Sl tedue
- Sl st
- Sl sty
- Soil porcsity
o Sl denical prgerties

4. Nature of the instrument - Develgping a aonogpt mgp representiing effects of soil
properties on ap production ad menipullatang these
prgoeerties o nproe the a pradcavity -

5. Objectives > o To introdie soil denical ad physical prgerties
e To provice ills in desribing effects of tee
deradtenistics on a goith.
o Todekp tre aulity of rgyesanarg infomatinas a
concept mep

6. Instructions for implementation :
For teacher > o Intralee tte edllation ol priar to tte activity 3.3.
e Divick the diass into o grays.
e Allov students to oolllect information when review
Irteraiure at te sciviies gvan Intte opetaty kA
33,34, 35,36
o Irstruct stuonts to arstruct a coogpt ngp after tre

ativity
o Give UFfidattie targets o aplete tre aotivity -

For student : o (et nfaonatam at tre actavities ginan N @petay
lked 331036.
o (rstruct a coogpt ngp Lsirg olllectsd informataon.
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7. Marks

Criteria for the evaluation

Marks

1 Gllection of infomatimn

2.Corstruction of the conogpt ngp

3 Adequecy of informatian

4. Desaribig nethocblagiies to menipullate soil
proeerties to inproe a prodctivity

5. Presntation of tre ot
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Specimen Evaluation Plan
1. Evaluation term : @
2. Competency level covered : 411047

3. Subject content covered > o Platnrets

o Futtios ad effacts of essatial plant rutrients

o Nutrietaailhility scodiry o il pgoarties

o Direct ad mbed fertilities mxiures

o Prdblens reflated to nprgoer usce of fartillizars.

e TymsofFarganic marure

o Strategies ttat en ke gpliad onadnie tre efficiaty
dfatilia e

e The coogot “Integrated Plant Nutriat System (IRS)”
s Infatlia gplictio

4. Nature of the instrument = Desigiing a poster to meke anare of pagple an tre
aaoept “Integratsd Plant Nutrient Systen”

5. Objectives : o To gne koMate dout plant nutmiets ad its’
nportance
o Topoac dills indsaibiry Integratsd Plant Notrient
System
e To npoe tte e of fartalizzar ad arganic menure in
aq altivatian (Integrated Plant Nutrient Systen)

6. Instructions for implementation :
For teacher I o Intralee tte edlation ol priar o tre acivity 4.1
e Dvack tre dlsss into four gogs.
e let studeits t© oollect informatdion when review
Iiteralue at opetavy 4.
e Instruct stuonts 1o disouss arag groys ad design
apstar aftar tte actimity -
o Irstruct stuohnts 1o st the poster within 2 wedks.
e Quice stuonts when necsssary

For student : o Studytte edluataon tol progerty .
o  (Mllect releat Nfomataian durirg activities givan In
the copetacy 4.
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Design a areatave poster with the use of koMlede

cared ntte actimity -
o U= raw tedolagy much as possible in designing the
joster
o (et tte help of tte teeder to dlarify koMlecte.
e St tre poster on tne.
7. Marks
Criteria for the evaluation Marks
4 3 2 1
Bxtractaon of releant infamation

2 U ofverias surass to gatter infomatian
(Otrer et tre literature given intte dlass
roam)

Oreative presantatian of infamatian
4 N o
Qanission of the poster an tine
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Specimen Evaluation Plan

1. Evaluation term @

2. Competency level covered :55

3. Subject content covered e

Praclctaon of rursary plants
Differat types of plant rnursaries.
Preparataan of plant nurseries
Social types of plant rurseries
Mainterence of plant rurseries

4. Nature of the instrument :  Practical wark refated to diffarant plant rursary tedmiig es.

5. Objectives e

6. Instructions for implementation :
For teacher e

For student N )

To give kroMieche about plant rurseries.

To provick sdlls in prgaratian of diffferat plat
nrsres

To pro/ce ddllks innaintainirg plant rurseries

Qrdot this ealation tool inthe activity 5.5.

Let stLoants o prgare diffarat types of plant nurseries
ad prgare arguort.

Instruct stLobnts 1o st the rgort an tine.

Preare differant types of plat 'usries ghen toesth

gap.

Pragare a report an folloving thenes.

- Methad of preparing nursery

- S esteblidment netihod

- Rost aultural practicss in tte mraregerant of plant
nursTes

- Problers aroused ad surtable solutios t©
oeraore these prablans.
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7. Marks

Criteria for the evaluation

Marks

1. BExoraction of rele.ant infamatian

3. o= of tre rursayry
4. Qbmissian of tte rgoort

arasd

2 Plaming ad caolctag tre practacal ginen

5. Presentirg auiteble solutia s Tar tre prdollers
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Specimen Evaluation Plan
1. Evaluation term : @
2. Competency level covered : 62, 64,65

3. Subject content covered o Watersuas
o W ater Irfftirgnettas
o Drffaret imigaaon netthods

4. Nature of the instrument - Designirng avall megezire including vater sources, water
Iiftirg rettacs ad differat inigation tedig es.

5. Objectives . o To give koMede about differatt vater sourcss

(atural ad artificial vater souraes with earples).

o Topoack sills to d=sxie dif faat traditio el vater
liftrg rethacs with disgrars.

e To provick gportunities to elain davelgeed water
liftrgnettoks.

e To provick sills 1o dessify diffarait imigatin
tedmio es.

o Torekp pesntatin sklls

6. Instructions for implementation :
For teacher o o Intralee tte edlation tl priar o tte sctvity 62

¢ Divick tre disss into three goyss ad allovesch grap
teplae aeof tre followry topics gnean.
- Water sucs
- W ater Iifargnettods
- Dfferat imigabion nettacs

e Irstruct stuohnts eoout tre duratias alllocaied o tte
- Arstwesk Gllection of inffomataan
- Seood week— Groyp disaussias an information

ollected

- Third wesk- Designirg the vall megezire

o Mortor stuolts at treir vork

For student : o Raviev literature ad collect releant infomatian
e Disass amag grayes an informataan ool lected.
¢ Design avall megezire an tine.
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7. Marks

Criteria for the evaluation

Marks

1 Planig tre activity

2. BExtraction of releat infomatin
3. Qestivity

4. Copletion of work an tine

5 Adtive participatian
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Specimen Evaluation Plan
1. Evaluation term : B
2. Competency level covered : 7.7,78,79

3. Subject content covered > o Natural metihoos of vegetative prasecatian
o Artificial methoos of vegetatinve praoecptian

4. Nature of the instrument - Bhibrtaon on differant vagetative prgeecaiian. tedmigLes.

5. Objectives - o Togive koMedye aout different retural \veptatne

[rgeecatian structures.

o Topoakddlk tod=sriedffaatraua \aptatie
praoecataan structures with e soecines.

e Toprovck quortunitaes o eplain diffaetatfica
methoos of vegetative procecatian.

o Todkekpaulities toeqres Kss M palag s e
adtue plats in Hoaories.

e To develg aopetacy In orgenizirg an ehibrtion.

6. Instructions for implementation :
For teacher o o Intralee tte edllation ol priar to tte actimity 7.7.
e Divick the class into two grayss ad allov esch grap
o eplare ae of tre fol lovirg topics gnan.
- Natural methoos of vegetative pragecatian
- Artificial retiaos of vaetative prosecatian
o Irstruct stuonts aonut tire duratio s alllocated to e
- AIrst wesk- Gllection of necessary materials for
teetiitio.
- Seood o fourth wesk- Propegate plants using
differant \vagetative prgaecptian tednigLes.
- Fifth wesk — Goolctirg edibition
¢ Provick a surteble place o arate tre edibrtaon.
o Mnitor studats at treir work.
o (Quide stuoknts when necsssary -
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For student °
tretgoic gnen.
o  (Mllect rerssary plantirg naterials.
o QOUiz tre ehibrtaon.
o (odct tre edibition on tine.
7. Marks

Raviev Irterature ad oollect infamatdon releatt

Criteria for the evaluation

Marks

1 Plamnig tre activity

2 llection of recessary planting naterials

3 Qeativity OF tte ehibition

4 Acaragy of laeling vegetative prasegatian
methods.

5 Introduction of nodem nethods
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Specimen Evaluation Plan

1. Evaluation term : B

2. Competency level covered - 91,92

3. Subject content covered e

Inportace of antrolling eviramantall codrtaas in
amp althvaiim
Bwviramental coditias which suld be aontrolled
Differait strategies u=e t© atrol eviramantal
aditaas
Sil lesaltue
Differant nettods of soil less adtture

- Plantirg inrutrient nedia

- Plantirg inolid nedia
Prdblens related o il less ahture ad autsble
solutias o oeraore these prablens.

4, Nature of the instrument - Fractical related o diffaatnettocs of il less

5. Objectives e

6. Instructions for implementation :
For teacher e

clte

To desorike tre necessity of anrollirg eviramental
a@titios inag althvation.

To idntafy eviramental codirtias vhich sould be
antrolied

Totry -atdiffaret mettods usd in soill less allture.
To chvelq sllis © minimize prdolens In practicirng
il kesaltue

Intralce tre ealation tool priar to te activity
aL
Dvace the class into o grayss ad allov
ezch gap o eplae ae of tre followry
s gha
- Plantirg inrutrient nedia
- Plantirg inolid nedia
Instruct stuoants to follov tre evaluation ol after
apletirg actavity 9.1 ad 9.2.
Provice necsssary qualinty inuts.
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o Mnitor studats at treir worke
o Irstrct stuohts to presat tre rqort after anpleting
o Irstruct stuonts eonut tire duratio s allloatsd to tte

For student : o Raviev lterature at tte actaviies given In orpeta oy
leel 9.1 ad 9.2 ad usirg other souraes.
o Practice the nethods of il less alture ghan.
e (et tre help of the teader to oeraore prablens
related 1o tre nethod given.
e Prgare a rgortwith te hellp of your teeder .
e Sbut tre ot tine.

7. Marks

Criteria for the evaluation Marks

1 Gollection of neessary infamatian

2 Plamirg ad precticing the nethod ginven

3. Bfectivaes of teat pi.

4 Oreati\e pressitataian of informataan intre
rqort

5 Moavataon o fird solutios o oer aore
diffarent prdollers.
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Specimen Evaluation Plan

1. Evaluation term : B

2. Competency level covered - 10.1, 10.2, 103, 104

3. Subject content covered e
[ ]
[ ]

Hotosynthesis
Respiratian

S
Trarsloation of naterials.

4. Nature of the instrument > Open book test on physiological processes;
ofnaterials

5. Objectives e

6. Instructions for implementation :
For teacher e

For student )

To desrike gotosynttesis.

To provide knovledge about factors affectirg
dotosynttesis

Topadae dif ferant nethacs t© nproe tre efFfhiaacy
of gotogynttesis

To desorike trargoiration process.

To eplain fadors af fectirg trargpiralian

To eplain dif ferent strategies use t antrol
tragiratin

To explain methods of dosorbing materials to plats
ad traslcation.

Inba.ce tre edlation tol priar totteactivity 101
Divick tte dless inb wogays adallov eechgap
o eplae ae of tre follovirg topics givan.

- HAotsynthesis ad respiratin

- Traspiration ad traskocation of neterials
Provace rec=ssary linterature.

Irstruct stuoants o aoplete te activities given intte
ewllation tool ad anplete iton tine.

Raviev Iiterature in relation 1o tre topic gnan.
Disass yaur fardirgs intre grap.
Pregare a rgort.

Sbnit tte rgort on tine.
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7. Marks

Criteria for the evaluation

Marks

2_ Qrgniization of tre infomatian

rqort.
4 At o
5. Sbnission of report an tine

1 Gllection of anrect ad releant infamataan

3. Oeative presantatian of infomatdan inthe
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8 883889

Grade 12

Grade 12
List of Practical Activities

Name of the Practical

Betermiration of dlimatic axditian by meesurirg rainfall,
Sty oF asoil profile

Determiratian of soill noisture antat, field Ggecity ad
pemerat wi lang point

Deteymiration of soil texdure using pipette nethod ad
rollig netrd
Betermiratian of soill colaur ad soill stucture
Determiratian of tree dasity ad bulk dasity of soil
Deteymiratian of oill pHvale
Messurenant of soil ercsian

brtificetion of plrt rutritiorel cficiacs

lcntification of tte fhasical daeadaristics of fartilias (denical)
Pregaration of argenic nerure
Icntafication of lard praparation eppiprant

Prgaaration of diffferant types of plant rurseries
Icentafication of parts ina cantrifucal tye vater pup ad
sy its’ fudiios

Testirg structure of seas ard dif ferant saad gemiination types
Testirg starthrds of a certified sad saiple

Precticing differant treatranits to remoe ssed domacy
Precticirg differat sead trestnats
lcentafication of differant plant prgegules \aecetatine
pracecatacn ard progecate plants using them
Pracegatian of plants usirg differant budbirg ad
graftirg nethocs

Competency
Level

21

31

34

36

42

AR A S

Teacher’s Instructional Manual 179





