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DR. APJ ABDUL KALAM

Avul Pakir Jainulabdeen Abdul Kalam, born on 15% October, 1931 in a small village
in Rameswaram in Tamil Nadu, rose to become the President of India. Dr. Kalam was
elected as 11" President of India in July, 2002. One of the iconic Presidents of India, the
late Dr. A P J Abdul Kalam, who was not only the country’s Missile Man, but the most
popular “People’s President”. Coming from a very humble background, he used to
distribute newspapers as a child to supplement family income, relentlessly pursued
education in the most difficult circumstances and became one of the leading space and
missile scientists of India. A newspaper boy becoming President of India is the greatness
of this country.

As President, he shared his vision for India, addressing youth and old with the same
passion which formed his entire life. Dr. Kalam was passionate for transforming society
through technology especially in inspiring the youth of India to harness Science and
Technology for human welfare. Dr. Kalam, inspite of his achievements, always wanted
to be remembered as a teacher. And it was as a teacher addressing a gathering at IIM
Shillong that he breathed his last on the evening of 27%* July, 2015.

Source: http://pibmumbai.qgov.in/ English/ PDF/E2015 FR44.PDF
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INTRODUCTION

Science, Technology and Innovation have
emerged as the major drivers of national
development globally. To make learning
of Science and Mathematics a joyful and
meaningful activity; to nurture a spirit of
inquiry and creativity; to bring focus on
innovation and use of technology, Ministry
of Education (MoE), Government of India
has set up Rashtriya Avishkar Abhiyan
(RAA).

National Education Policy (NEP) 2020
emphases on ‘Experiential learning’ that
is learning by doing’ to build conceptual
understanding and skills through guided
practice, reflection, observation, evaluation
to accelerate learning, to improve retention
resulting in amalgamation of all domains
of learning—cognitive, psycho motor and
affective in the learning process through
an integrated and inter-multi-disciplinary
approach of learning to ensure more
meaningful, holistic and cohesive learning
experience for the students.

For this, at middle and secondary
stages of school education, systematic
experimentation as a tool and working on
locally significant projects involving science
and technology are important parts of
curriculum. In order to encourage school
students for exploration and innovation, it
is extremely important to engage them in
experimentation.

Under Programme Approval Board
(PAB), Government of India, it is proposed
by Department of Education in Science
and Mathematics (DESM), National
Council of Educational Research and
Training (NCERT), New Delhi that the
last week of December 2022 to first half
of January 2023, may be declared as
‘Rashtriya Avishkar Saptah  2022-23.
During this week, all students at middle

GUIDELINES FOR RASHTRIYA AVISHKAR SAPTAH 2022-23

and secondary stages, from preferably 3-5
schools of each block across the country,
will uniformly carry out a study involving
experimentation as per the Guidelines
developed by NCERT.

The objective of this programme is to
generate enthusiasm and to encourage
experimentation or exploration among
school students at middle and secondary
stages so that they become motivated and
engaged in Science and Mathematics.
Involvement of students in understanding
and sensitization of some common issues
and local problems may be one of the ways
to achieve this.

DaTEs FOR CoNDUCT OF RASHTRIYA
AVISHKAR SAPTAH 2022-23

Rashtriya Avishkar Saptah 2022-23 is
scheduled to be conducted during the last
week of December 2022 to first half of
January 2023 in preferably (3-5) schools
from each block of the country.

Note: The schools which remain closed
due to winter vacation from December
to January can conduct the activities in
February 2023.

SELECTION OF SCHOOL
The State/UT government has to select
3-5 schools preferably from each block

which has classes for middle and
secondary levels, for conducting the
activities ‘Rashtriya Avishkar Saptah

2022-23’ (However all the schools of the
above-mentioned category may also be
considered, if feasible). Composite schools
may be selected. Some parameters have to
be kept in mind while selecting the school.
It is desirable to select a co-educational
school. If not possible, then care should be
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taken that within a State/UT almost equal
numbers of girl’s schools and boy’s schools
are being selected. While making selection
for the schools, an equal representation
of rural and urban schools may also be
ensured.

In some States/UTs, middle and secondary
schools are separate. In such cases, one
middle and one secondary school may
be selected from each block. If possible,
twinning of these two schools may be done
for Rashtriya Avishkar Saptah 2022-23.
For special cases, such as some UTs, where
there are no blocks, preferably schools (3-5)
may be selected from each cluster/zone.

Funping

It is suggested that the State/UT may
allocate Rs. 2000-3000/- per school
to assist in carrying out the activities
on “Study of soil health” that are to be
conducted during Rashtriya Avishkar
Saptah 2022-23. In States/UTs, where
one Upper Primary school, one Secondary
School and one Higher Secondary School
has been selected from a block, Rs.2000-
3000/- may be allocated to each school. For
this purpose, the States/UTs may utilize
fund allocated by Ministry of Education
(MoE), through Programme Approval Board
(PAB) of Rashtriya Avishkar Abhiyan (RAA)
under Samagra Shiksha. For details please
refer to page no. 18 of RAA Guidelines
by Ministry of Education (MoE) initially
known as Ministry of Human Resource
Development (MHRD)) [scan attached].

AcADEMIC SUPPORT

The faculty members of SCERTs and
DIETs may be involved for providing
academic support to the selected schools.
The science faculty member(s) of Higher
Education Institutes (HEIs) located close
to the schools may also be involved. Block

level administrator may steer through
online mode during Rashtriya Avishkar
Saptah 2022-23 to facilitate the conduct
of experiment/activity.

Stage appropriate involvement of the
students in performing experiments: All
students of classes VI to XII of the selected
school will carry out the experiments/
activities within the stipulated time
periods assigned to them in their timetable
for performing practicals in science/
chemistry or assignments at their home as
per requirements. Students are expected
to perform experiments individually at
their home only under the supervision of
guardians/parents/elder siblings.

Procedure for performing experiments
for study: Understanding the procedure
for performing the experiments/activities
and importance of the chosen experiments/
activities is one of the major factors for the
efficient conduct of the event. For this,
the guidelines containing procedure may
be distributed to teachers, school heads,
education administrators, etc., in advance.
Students may be provided the procedure
for conducting the experiments/activities
on soil analysis.

Role of teachers while performing
experiments: Teacher may provide
instructions/hand holding to the students
prior perform the experiments on the
selected theme in a scientific manner.
Teacher may provide the procedure for
performing experiments. She/he may
make the students aware about the
scientific method for performing study,
objectives of the study, how to gather the
data scientifically and what precautions
they may take while performing the
experiments or doing preparations before
the experiments. It is expected that, all
the material required for the experiments
should be made available and easily
accessible prior to the activities.

Rashtriya Avishkar Saptah 2022-23 Guidelines



(vvel) unfinyqy 1oyysiay vhiugysny fo saunapmny [ ‘bif

81
(ySwg eyrweuy)
NNH 919, UOH 9y Jo [eaoxdde oy yyim sonsst siy L,
S[00ydS ATewLy
10J S|OOYOS sjooyos Arewid/£eiudwof
A1epuodeg 9%GL  ‘S[oOYds  AIepuodos
« « « 1oUSTH 35 % Amwpuodds 9001 | 0T-610T | A
sjooyos Arewrnid/Krejuowore
‘s|ooyos KIepuodas
« « « o “I5/A1epu0des  jo 906G | 61-810T AL
sjooyos Arewnid/Krejuowore
‘S]00YDS A1epuodos
*18/K1epU0ddS Surpnpour
« « « °da S[OOYdS JA0D) B JO 9%¢T | 8I-LIOT il
HLOIV/DDN
J1opun sa39[j0D) AIEpU0d9s
/ sanIsIoATU() | “Is/Arepuodas pue Arewrnd
7 uwnjod 7 uwnjod qe)§ /enua)) | reddn/Arewud 100 96
Ur pajdo[es Z uunjod Ul PA3dd[as suonmusuy
S[O0YDS JO 96T Ul PAJOI[os S[o0yds [euoreoNpy *S[00YIS
WOy USIPIIYY | S[O0YIS JO %08 30 %08 JUBIH IV | ANL PUB A [ JO %01 | LI-910T 1I
R ENI
‘suonmynsuy
[enua) S[ooyds
- - - ‘SLIN ‘SLII 1A0D 001 -TeaA 101 | 91-S10C 1
9 S |4 € (4 T
[9A9] [BUONE
Z“Q.S_m_:u_.:m_ﬁ ssa1duo)) (dn uosyey
hpas S[ooyds suopmysuy SULIOJUIA
e speidwi|Q PUIDS suonmnsuy
[1e ur) sqop Aq pa1aA0d 3q 03 S[OOYIS Iedx
EAliE]alN S UAP[IYD ul Suriojua
SYIRN/DS JO Jo £10893e)) Jo 38eI1340)
® SWEN uopedpyreg | o
NeuLIO |
ur uonedpnaeg

SMO[J0J S8 0T-610C 01 91
-G 10 Jeak WOIj SIBAA QALY JO N0 pauueds 1B SqN[O SONBUWIAYIBA/AOUIIOS PUB SYIBJA/OUIIDS UO
SI[OIID) JOYOBI L, ‘SULIOJUSJA] [00UOS A[OWIBU ‘Y'Y J3pun SIAIRNIUI Jofew ¢ 10j SQUOISI[IU Y[,

TSOATIENIUT Vv § 10) SOUOJSIIIN

*SULIOU PUB SIWIAYOS JIOY) YA UOTIRUIPIOOD UI SUONINIISUL UONEINPH
10ySiH jo juounreddq pue A30[0UYIS], PUB AOUDIDS JO ANSIUIA UM SOANBIIUI OANBIOQR[[0D
Jo sased ur pue (YSNY) ueAIyqyeysyIys yruweAypey eALysey pue (VSs) UeAiyqy eysyrys
BATES JOpUN Papunj 3q pInom Ue1qy IeYYSIAY BALIYSEY JO sjuauoduwod/saNIATIOR palsr]

Supung

*S[00Y0S
puE sj0oqIXa) puokaq syse) Sururea] uSisap 0} SYIISPUE [0OYDS IPISINO PUB [0OYDIS UIYHIM [IOq
doe[d saye) Suruies] Jeyl sAJOU pue [0OYDS Y} IPISINO JI| 0) IFPI[MOUY SUNOIUUOISISIUT00I
SJIOMAUWBL] WN[NOLLINY) S BIPUT *SINISIOATUN PUE SITI[[0D ‘S[OOYDS JO SILIOJRIOR] PUEB SWOOISSE[D
oy ur padeys s1 Anunod smyy Jo Aumnsep oy eyl pAou ($96]) UOISSIWIWOD) LBYOY UL

*[9AQ] JOOUDS 1B SJUIPNIS Pue SIaYoea) Aq uorneaouur jo ewroe Joddns 0) uonesouur
pue £13A00s1p ‘uoneo[dxa ur uaIp[yd SurSemnodus £q SUOEAOUUT 3ININJ QALIP 0} UOTIOIIP B JAIT
0} sjuem ‘s10)00s 9jeAlld pue JUSWIUISAOS Y} JOpun joq SUONNINSUI OLIUAIOS pue UoNednpyg
10y31H Surpuedxa pue UONEBINPS [OOYDS UI SSAOIB JO UOTBSI[BSIOAIUN IBIAU ST YIIM ‘BIpUI'A[[BqO[S
Juawdo[aAap [euoneU JO SIOALIP Jofewr Y Se pagIowd ALY UOHEAOUU] pPue AF0[OUYIR], ‘@IUOS

Vv 07 punoispeg

*K3o10uyoa ], 29 SONBWAYIBIA
‘Q0UQIOS  aFeInooud 03 uoneonpg JOYSIH Jo Juownaedo@ Jo sowayds pue  sdwweidord
pue KoeI1)r] 29 uonEINPY [00YoS Jo Jusunieda Yy ur ueAIyqy eySYIYS YrweAypey eALnysey
‘UeAIYqY BYSYIYS BAIES JO SUONUIAINUI ONBWAYDS S, (TYHIA SSOI0E UBdS [[IM Y JO UONNIIXI
Q) wImur pue s1eak g1 - 9 Jo dnoid ae oy ur s)uapms 3o3Ie) [[IM URAIYQY JeNUSIAY BALNYSEY

"YOIBISAL PUB IDUI[[IIXA JIWAPLIL JO SIY31ay 0) payroddns pue pageinodus oq
0} s)oalqns asay) 10J JUS[L) PUB UOHBUI[OUI UB MOUS OUYM ISOY) IFBINOOUS PUB UIP[IYO ISTuowre
A30[0uyoa) JO SN QAN PuB SONBWAYIRIA PUB UG IOJ AO[ ‘A)AneaId pue Axnbur
Jo ynds & Sunnunu Je swie jey) JIOMOWEIJ JUSIIAU0D & (VYU Iyqy 4vyysiay vAupysvy
oy} dn 395 sey Juawdo[aadg 20In0sY UBWNY JO ANSIUIA Y ‘A30[0UYd?) JO 9N pue UONBAOUUL
uo snooj Sunqo) ‘Ayanoe [njSuruesw pue [njAof B SONBWAYIRIA 0UAOS Jo Surures] Suryewr
pUE [00UdS Y} IPISINO 1] 03 AFPI[MOUY Paseq [00YIs SUNIAUUOD UO SNI0J A} Jo dduensind uy

‘Surpaedax uednyqy JeNYsIAy eALYsey 9Y) uo SauIpIng) :afqng

JHAAO

10T ‘AeIN ,8T2RA
W2 MON ‘UBMEY LISEYS

(£5e19)1] pue uoneONpPY [00Y2S Jo Juduryreda(y)
JuuIdO[IAd(] 921N0SAY uBWIN] JO AXSTUIIA]
BIpU] JO JUIUIUIIAOL)

‘ON I

Rashtriya Avishkar Saptah 2022-23: Guidelines



To facilitate the execution of the
suggested activities by Children with
special needs following points may be
considered:

* Theymaybeallowed and encouraged
to seek assistance from parents,
caregivers or siblings.

* They may be given some time prior
to commencement of the activity to
familiarize themselves with the
items used in the activity.

* They should be encouraged to use
either a measuring device with
markings for capacity of the
container or the bottles of water and
fruit juice etc. whose capacity is
known to them.

e The use of units like Acre may be
explained in the terms of units
which they are familiar with (like
square meter or square kilometer).

Working Environment: Experiments
should be performed at a suitable place as

a normal routine of the laboratory practice.
For a positive, calm, pleasant work
atmosphere, teachers and parents may
let the students experience/appreciate
that they may get various data and errors
may also be expected so that there will
not be any fear, anxiety or tension among
the performing students and inculcation
of values among the students will be
encouraged.

Awareness about the event: To create
awareness about the event among the
students, the school should fix a poster
within the school premises and may click
a clear photo of poster.

The poster may be hand painted on paper/
cloth having following details: Schools
may think of a catchy title in their local
language, in place of the title “Study
of Soil Health”. School Development
Management Committee (SMDC) members
and local community people may also be
not only made aware about the event but
attempt should be made to involve them.

Rashtriya Avishkar Saptah 2022-23
December 2022 - January 2023
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Study of Soil Health

Name of the School
Block

District

State/UT

Fig. 2: Sample of poster on Rashtriya Avishkar Saptah 2022-23
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STUDY OF SoIiL HEALTH

Soil is one of the most crucial natural
resources and takes thousands of years
for its formation. The breakdown of huge
rocks into smaller ones and fine particles
by the natural forces such as water, wind
and other result in the formation of soil.
It is the topmost layer of the earth’s crust
mainly composed of minerals that support
life. The soilis arranged in layers of horizons
during its formation which are known as
the soil profile. Soil provides anchorage for
roots and provides the essential nutrients
for the growth and development of plants.
It regulates the discharge of rainwater and
helps in recharging of groundwater. In this
way, it also helps in preventing floods.

Soil texture, structure, porosity,
density, water holding capacity, pH is
some of the important parameters that
determine the soil type. There are two types
of soil particles categorized on the basis of
their effective diameter i.e., primary and
secondary. The primary particles have
fixed composition since the time of their
formation, whereas secondary particles
result from the decomposition of the
primary particle. Primary particles include
sand and silt whereas clay particles are
secondary minerals. Relative proportion
of these particles in a soil is called soil
texture. There are important differences
in physical, chemical, and mineralogical
properties of these fractions. It is a
fundamental property of soil and not easily
altered.

Soil type Colour Rich in Poor in Found in
Varies from
Alluvial soil the light Usually, Phosphorous Entire northern plains
grey to ash | potash
grey
e biack | o |ehesEbermt | oujorar, Mabarashiva,
Black soil to fe anc‘% or ar%ic Karnataka,
grey . g Madhya Pradesh
alumina matter
Tamil Nadu, Madhya
Nitrogen, Pradesh, Jharkhand, Odisha,
. Yellow when | Iron and
Red soil . phosphorous and | some parts of Karnataka,
hydrated aluminum
humus southeast
Maharashtra.
Organic matter,
Laterite |Reddish to |[Iron oxide |nitrogen, Western Ghats, Eastern
soil yellow and potash |phosphate Ghats
and calcium
Calcium Western Rajasthan, Haryana,
. . Range from Nitrogen is Punjab and extends up to the
Arid soil carbonates, |. .
red to brown . insufficient Rann of Kutch
sodium . .
in Gujarat
Hydrous Acidic with low
Forest soil | Dark brown | mica, humus Jammu and Kashmir
chlorite content
Rashtriya Avishkar Saptah 2022-23: Guidelines )




India
Major Soil Profile

Fig. 3: Soil map of India

[Source: NCERT Class X textbook]
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Soil structure is an arrangement of
soil particles and can be amended. Soil
texture and structure together regulate
porosity, density, compactness, retention,
and movement of water and air in soil.
Soil temperature is slightly higher than air
temperature at a place. It influences life
processes of soil biota including plants. Soil
air is retained in soil pores; its composition
is variable and it contains higher carbon
dioxide and moisture and lower oxygen
concentration than atmospheric air. Soil
air has a great role in respiration of plant
roots and microorganisms.

Therefore, soil quality is the capacity
of soil to function within its natural
or managed ecosystems to sustain
productivity and it is dependent on how a
soil is managed. Soil quality is determined
by the changes in its physical, chemical
and biological parameters. Soil health is
the condition of the soil and its capability
to sustain biological functions, maintain
ecological quality and promote plant
health. Soil quality and soil health are
crucial for sustainable agro-ecosystem
management and survival on earth.
Healthy soil is the support for profitable,
productive and environmentally resonate
agriculture systems.

In order to understand as to how the soil
processes that support plant growth and
regulate environmental quality are affected

by management practices, scientists have
identified factors and components that
affect soil quality and health considering
the agricultural perspectives. Government
has also started a scheme “National
Mission for Sustainable Agriculture”. Soil
Health Management (SHM) is one of the
most important interventions under this
scheme. SHM aims to promote crop specific
sustainable soil health management and
judicious application of fertilizers. Keeping
this in view, Ministry of Agriculture
and Farmers’ Welfare introduced the
Soil Health Card (SHC) scheme on 19th
February 2015.

A Soil Health Card provides the
information for the nutrient status of soil,
along with recommendations on the dosage
of nutrients to be utilized for improving its
fertility and health. SHC will be provided
to all farmers in the country at an interval
of 2 years to enable the farmers to apply
recommended doses of nutrients based
on soil test values to realize improved and
sustainable soil health and fertility, low
costs and higher profits. SHC is a printed
report which contains nutrient status
of soil with respect to 12 nutrients. The
pH (acidity/ alkalinity) is an important
characteristic of soil while some major,
minor and micro nutrients are tabulated
below:

Major Nutrients Minor Nutrients Micro Nutrients
Total Dissolved Salts Sulphur Zinc
Organic Carbon Magnesium Ferrous
Phosphorous Calcium Manganese
Potash Copper
SHC is used to reduce fertilizer use, of micro-nutrients (especially gypsum)

especially nitrogen and increase bio-
fertilizers and other micro-nutrients use.
Crop yields have also increased moderately
for majority of the crops.

Similarly, a significant impact is the
increase in the use of gypsum and other
micro nutrients to some extent. The use

increased slightly after SHC distribution.

Students should wunderstand this
scheme because it’s one of the objectives
is employment generation for rural youth.
They will get to understand that how
much the quantity of fertilizers and other
nutrients should be used.

Rashtriya Avishkar Saptah 2022-23: Guidelines
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Instructions
activities:

for performing the

1. Activity of section- I is compulsory
to all the students.

2. Soil samples should be collected
within the 50m x 30m area of land.
Soil A, Soil B, Soil C....... should
not be the same for performing
the activities at middle stage and
secondary stage.

I. Activity to study the texture of soil
samples

Activityl. (a) Quantitative Analysis

Texture is one of the most important
physical properties of soil. The soil
texture is based upon division of the size
of soil particles into three size fractions
viz., Sand (2-0.05mm average particle
diameter), Silt (0.05-0.002mm) and Clay
(less than 0.002mm). If one of these
fractions dominates in the soil, the name
of that fraction is included in the name of
the texture. A soil which has all of these
fractions in nearly equal proportion is
called a loam soil. The four terms—Sand,
Silt, Clay and Loam— are combined in

various ways to name 12 different textural
classes. The 12 textural classes and the
percentages of sand, silt and clay fractions
that are included in each are shown in
textural triangle (Fig. 6). Texture affects
several physico-chemical properties of soil
like density, capillary and non-capillary
pore spaces, water holding capacity,
aeration, temperature and also the root
penetration.

(Note: This activity is a part of class XII
biology curriculum and students may be
doing it as a part of their practical course)

Materials required: Soil samples,
balance, weights, mechanical sieve set,
and old newspapers.

Procedure:

1.

Collect about 200-300 g of soil from
two different locations. Label them
as sample A and B.

Dry the samples A and B in an oven,
or stove or in sun to remove the
soil moisture (capillary and bound
water).

Select the 3 sieves of different
mesh sizes (2mm, 0.05mm and
0.002mm). Arrange them in a
collecting chamber.

0.05mm mesh

0.002mm mesh

’_

‘ Collecting chambel.

Fig. 5: Sieve Set

Place 100g of the soil in the 1st sieve
(sieve of 2mm mesh) (Fig. 5) and
close the lid. To sieve the soil, shake
the set manually for 5-10 minutes
and collect the three soil fractions.

Weigh the soil fractions viz-
sand, silt and clay collected
in the 3 compartments
Weight of soil sample
taken — e g
Weight of sandfraction —.............. g
Weightofsiltfraction  —.............. g
Weightofclay fraction  —............. g

The weight of three fractions should
be equal to the total weight of
sample taken for analysis.

Rashtriya Avishkar Saptah 2022-23: Guidelines



Observations:

Calculate the percentages of the various
soil fractions and tabulate:

Calculate the percentages of sand, silt and
clay fractions.

Now use the textural triangle given in Fig.
6. Note that the three sides of the textural
triangle represent O to 100% of sand, silt
and clay respectively. Note that (i) the
percentage lines for clay run parallel to

Soil Percentage (%) Texture the base line of sand, (ii) the percentage
sample [ Sand | Silt | Clay | class lines of silt run parallel to the clay side of
A the triangle and, (iii) percentage lines of
sand run parallel to the silt slide of the
B triangle. In reading the textural triangle,
C any two particle fractions will locate the
textural class at the point where these two
intersect.
100
clay
80 20
70 /W\ 30
/VW
60 40\(%,
N %
s G

VAR VAR VA

silty
\ clay
60
clay, silty c\lay
loam 70

loam

/\ /\

sandy\ clay, ) WA
loam

! \/ \/
20 logm 5
sa/ndy silty loam
loam 90
p W\/W\

loamy\
sand
sand silt 100
A silt
:OO ? % o % © i>) > k=) ©

percent sand

Fig. 6: Texture triangle
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Precautions:

1. Soil should be dried thoroughly
before sieving.

2. Soil should be free of debris.

(b) Qualitative Analysis

This test is used for identification of types
of soil texture.

Materials required: Soil samples, Petri
dish, distilled water beakers and spatula.

Procedure:

1. Take the soil sample in a Petri dish
and add water in small quantities
enough to prepare a semi-solid
paste.

2.  Using this semi-solid paste, prepare
10-15mm size crumb of soil.

3. Place these crumbs in a Petri dish
and let it sun/air dry.

4. After drying, place these crumb in
250mL beaker filled with water.

5. Observe the changes and note them

down.

Observations:

1. If soil crumb disintegrates
immediately  without  turbidity-

indicates sandy soil.

2. If crumb disintegrates within 5-7
minutes. without turbidity and
contents start floating on the surface-
indicates organic/peaty soil.

3. Ifcrumbtakes morethan 5-7 minutes
for disintegration and cracks with
turbidity/cloud formation- indicates
clay-silty soil.

Soil Time taken for | Texture
Sample | disintegration of
crumb (minutes)
A
B
C

Precautions:

1. Ensure that the soil crumbs are free
of cracks.

2. Do not add too much water to
maintain the consistency of semi-
solid paste.

II. Activities for analyzing soil health
at middle level:

Activity 2: To determine whether the
soil is acidic, neutral or alkaline in
nature:

Do you know that soil type and texture vary
from place to place? Soil plays a key role in
growth and development of plants. Various
minerals present in the soil are essential
for plants. Besides, pH is an important
factor for soil fertility. It affects the filtering
and buffering capacities, the quality of
organic substances, and accessibility of
nutrients to the plants. pH determines
the acidic or alkaline nature of the soil.
If a soil has pH value less than 7(pH<7)
then it is said to be acidic in nature. For a
pH value greater than 7 (pH>7), the soil is
termed as alkaline in nature. pH equal to 7
(pH=7) indicates neutral nature of the soil.
A pH value less than 5.5 is undesirable
and requires treatment. In a similar
manner, alkaline soil (pH>8.4) are limiting
and appropriate measures are required to
improve it's productivity. Neither highly
acidic nor highly alkaline soil promotes
good agricultural practices, and hence,
optimum pH is essential for the soil.

Materials required: pH strips, glass rod,
beakers, distilled water, filter paper, soil
samples, pH chart

Procedure:

1. Takesoilsamplesfromdifferentplaces
such as garden, pot, playground etc.
Note: In order to take the soil
sample, dig 5-6 inches below the
surface.

2. Measure 30 g of each soil sample
and place it in a beaker.

Rashtriya Avishkar Saptah 2022-23: Guidelines
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3. Pour 75 mL of distilled water in the
beaker with soil.

4. Stir the contents with the help of a
glass rod for a minute. Afterwards,
leave the sample undisturbed for
about 30 minutes before proceeding
further.

5. Filter the content using a filter
paper in a separate beaker.

6. Now dip the pH strip in the container
and check the colour. Compare the
colour with the chart provided to
determine the pH of the sample.

7. Record your observations in the
table.

01234567 8 91011121314

acidic neutral alkaline
Fig. 7: pH scale
Observations:

Soil Sample pH Nature of soil
A
B

C

Precautions:

1. The soil sample collected should be
free from any impurities such as
stones, plant roots etc.

2. Do not let the pH strip dry before
comparing it to the pH chart.

3. Avoid taking the soil from the
surface.

What more can be discussed?
* What is pH and its role in fertility of
soil?
e Which factors influence soil’s pH?
e Can pH of a soil be altered? Give
reason for your answer.

e Case studies which show severe
effect of pH on quality of the soil.

» Effects of soil acidity |
Agriculture and Food (https://
www.agric.wa.gov.au/soil-
acidity/effects-soil-acidity)

» Effects of Acid Soils on Plant
Growth and Successful
Revegetation in the Case of
Mine Site | IntechOpen (https://
www.intechopen.com/
chapters/57209)

Activity 3: To determine the water
holding capacity of the soil:

Have you ever thought why less vegetation
is found in desert areas? Does it have any
connection with the kind of soil found
there? Is there anything special about
the plants in those areas which make
them thrive in such harsh conditions?
Water holding capacity is the maximum
amount of water a soil can hold at a given
temperature.

Materials required-: Plastic bottles (500
mL), needle, soil samples (50 g each),
weighing balance, and distilled water
Procedure:

1. Take 50 g soil sample and crush it
to fine particles.

2. Take a plastic bottle and cut it into
two halves.

3. Make minute holes in the plastic
bottle at the lower half of the bottom
with the help of a needle.

-
3( .................... Cut
{ﬁ—%;{ohs
Fig. 8
4. Weigh the empty perforated bottle

(W)).
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S. Put the 50 g soil in the perforated
plastic bottle.

6. Weigh the bottle again with the soil
sample (W,).

Soil

Fig. 9

7. Pour water on the soil till water
starts oozing out the holes. Allow
the system to settle till no further
oozing of water occurs.

Water

Fig. 10

8. Weight the wet soil (W,).

9. Repeat the above steps for all the
soil samples, separately.

Observations:
Soil Sample Weight Weight of | Weight of soil | Water holding capacity
of empty perforated | after pouring wW.-W
perforated | bottle + soil water (W) (WHC) (%)= ! x100
bottle (W) (W,) W,-W,
A
B
C
Precautions: water to soil can affect its fertility?

1. The soil sample should be finely
crushed.

2. Use the needle carefully.

What more can be discussed?

* Do you think that the water holding
capacity of the soil varies in different
seasons? If yes, when will it decrease
or increase and why.

e Can you think of the ways in which
soil is being harmed?

e Do you think that giving excess

How?
* Suggest some ways to conserve soil.

Activity 4: To determine the bulk den-
sity of soil

Soil is fundamental of our life support
system. For a healthy plant growth, human
growth and other organisms, health of soil
is also important. It is home for various
micro-organisms that help in N, fixation
of decomposition of organic matter which
in turn benefits human life. Soil plays an
important role in regulating the ecosystem
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of earth. There are various metrics to
constantly check the health of soil. One of
such parameters is bulk density.

Bulk density indicates the structural
strength of soil. Value of bulk density above
upper threshold set limit and below lower
threshold limit prepares the functioning of
soil. Bulk density of soil may be interpreted
as a relation between the mass and the
volume of a dry soil sample. It can be
calculated as dry weight of soil divided by
its volume. It is expressed in g/cm?.

Materials Required: Weighing balance,
PVC pipe, measuring cylinder, soil
samples.

Procedure:

1. Locate a clean, grass-free ground to
obtain the sample.

2. Take a pipe
measurements.

of certain fixed

3. Place the pipe with its open end on
the ground’s surface and press it

firmly so that it sinks in the ground
completely and soil fills the pipe.
Pull out the pipe along with the soil.

4. Level the pipe well by removing
excess soil is removed from both
the ends, so that the volume of pipe
remains same as the volume of soil.

S. Take the soil from the pipe and
keep it under the sun to dry the soil
thoroughly.

6. Weigh the dry soil and note the
reading.

7. Calculate the bulk density using
the formula.

8. Repeat the above steps for all the
soil samples.
Observation and Calculation:

Bulk Density = Dry weight of soil /Volume
of soil

Soil Dimensions of pipe(cm) | Volume Dry weight Bulk density
Sample (em?) (&) (g/em?)
Diameter Height
A
B
C
Precautions: * Collect different soil samples say

1. The soil sample should be dried
such that no moisture is left in it.

2. Pipe should have well defined
uniform dimensions.

What more can be discussed?
* Find out the effect of inappropriate
bulk density of soil on plants.
e Also, try to figure out ways to
maintain the level of bulk density at
optimum level.

from school, locality, park etc. and
compare the bulk density.

III. Activities for analyzing soil health
at secondary level:

Activity 5: To determine the organic
content of the soil sample

A fertile and healthy soil is the basis of all
life support whether it is plants, animals or
humans. For healthy agricultural practices
and ecological balance, it is important to

14
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understand the organic content in different
types of soil.

Agricultural practices vary upon the
percentage of organic matter in soil.
Similarly, the types of crops also vary
with organic content as the fertility of
soil changes with its organic content. Soil
organic matter consists of a number of
compounds including oxygen, hydrogen
and carbon. It helps maintain the health
of soil on three bases: Physical, chemical
and biological.

On a chemical basis, organic matter
helps to improve the quality of soil by
its ability to withhold various nutrients.
On a physical basis, it helps the soil to
maintain its structure to control soil
erosion, improving water infiltration and
strengthening the roots of plants. On a
biological basis, organic matter is the focus
for carbon which is the primary source of
energy and nutrients to soil organisms.

For quantitative estimation of organic
nitrogen, there are traditional methods like
Dumas and Kjeldahl’s but these methods
are not easily feasible in a small-scale
school laboratory. Hence, the following
method will give rough estimation of organic
nitrogen content in the soil samples.

Here, the hydrogen peroxide acts as a
strong oxidizing agent and reacts with the
nitrogen compounds present in the soil to
release oxygen as a byproduct. This oxygen
appears as bubbles in the soil sample.

Also, we have prepared an approximate
scale after performing experiments with
various soil samples. Classify your soil
samples based on following table for
organic nitrogen content.

Bubbling time (in Organic matter
minutes) content
Less than 5 Very low
5-15 Low
15-30 Moderate
Above 30 High
Materials Required: Dropper, 6%

hydrogen peroxide, weighing balance,
stopwatch, different soil sample, boiling
tube, distilled water and marker

Procedure:

1. Take clean, dry boiling tube and
add 1.0 g of soil sample to it.

2.  Add 10.0 mL of 6% H,O, to it slowly
and note the bubbling time using a
stopwatch.

3. Repeat the above steps with other
samples as well.

4. Then, classify the samples on the
given scale.

Observations:

Soil Sample| Bubbling Organic
time (in matter
minutes) content as

per scale
A
B
C
Precautions:

1. The boiling tubes should be clean.

2. Always store hydrogen peroxide in a
dark bottle.

3. Hydrogen peroxide is corrosive
in nature, therefore, its handling
needs supervision by teachers.

What more can be discussed?

* Try to replicate the activity with soil
sourced from your locality and
school also.

* Based on the study of organic
matter of your locality and school,
suggest the type of crops could be
grown in them.

Activity 6: To determine the water
infiltration rate for soils

The ability of soil to allow the water to pass
through it is referred to as water infiltration
rate for that soil. It is generally expressed
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in inches per hour. The texture of soil
determines the rate of water infiltration
which varies with the percentage of sand,
silt and clay in the respective soil.

Materials required: Pipe having diameter
4 inches and height 6 inches, stopwatch,
distilled water

Procedure:

1. Take a pipe of diameter of 4 inch
and height 6 inch.

2. Clean the surface of soil and
hammer the pipe into the ground
soil up to 3 inches.

Fig. 11

3. Fill the above 3 inch of pipe with
water and record the time taken by
water to be fully absorbed into the
soil with the help of a stopwatch.

4. Repeat the above steps for other
places also.

Observation and Calculation:

Height of pipe above ground = 7.5 cm(~3
inch)

Diameter of pipe = 5 cm(~4 inch)

Volume of water/cylinder above ground =
nir*h = 589 cm?

Soil | Time Rate= Volume
Sample | taken at€=Time of taken
(min) (mL/min)
A
Precautions:

1. Insert the pipe in the soil carefully.

2. Make sure the surface of soil is clear
of debris.

What more can be discussed?
¢ How does the infiltration rate of soil
determine the health of soil?

e Does the infiltration rate vary for
different soils?

¢ What factors affect the infiltration
rate of soil?

Reporting the Results of Study

All students of classes VI to XII of the
selected schools have to carry out the
study uniformly on ‘Study of Soil Health’
in different area(s). The results obtained
by all the students for the activities should
be submitted as per format given in the
guidelines for each activity.

The results of the study on ‘Study of
Soil Health’ are to be reported by each
school (assigned teacher(s) for RAS 2022-
23) by filling up the details in the Google
form on the following link: https://forms.
gle /JPt4ij1kFqwt1YKbA
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A Gmail ID is required for filling up the
details on the Google Form. For this a new
Gmail ID may be created for the school or
an existing Gmail ID of the school or Gmail
ID of any teacher may be used.

The duly filled Google Form has to
be submitted within fifteen (15) days
after the conduct of Rashtriya Avishkar
Saptah 2022-23. The results submitted
by all schools will be collated, analysed
and shared by DESM, NCERT.

Extended Learning

During Rashtriya Avishkar Saptah 2022-
23, schools may organize/invite, talk,
interaction and/or lecture by expert(s)

in the area for escalating importance of
“Study of Soil Health” for wider awareness
of all students, teachers, parents and even
local community.

The activities are to help teachers
to elicit students’
analysing the soil health. The schools
may explore and include some more
activities to Study of Soil Health with the
help of faculty members of nearby Higher
Education Institutions (HEIs) to enhance
the knowledge of the students towards the
soil health. Even, a few groups of students
may undertake investigatory projects on
study of soil health.

diverse ideas about
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PROCEDURE FOR FILLING GOOGLE ForRM

Filling up Google Form is very easy. You need to have a Gmail account for filling
this Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy/
type the following URL into browser:

https:/ /forms.gle /JPt4ij1kFqwt1YKbA

2. It will take you to the following page where you need to enter the Gmail ID to
proceed:

Data Submission Form- RAS 2022 | SICI
Only Teachers must fill the form [wm TS & TR HI S

rasncert2022@gmail.com Switch account (<)

The name and photo associated with your Google account will be recorded when you upload
files and submit this form. Your email is not part of your response.

* Required

Email *

Your answer

ST rfash 1Y Ha1E 2022-23

[axias 2022 SrsTadl 2023

Rashtriya Avishkar Saptah 2022-23

December 2022 - January 2023

HaT |1y &l Jegd3-1
Study of Soil Health

Instructions | FTE=1
Click on the following link and go through the PDF carefully before proceeding further. |
ST S T TS, AT T fer TR TR T e PDE W saTere e |

Il the updates regarding RAS 2022 |
22 sil.com

OIS S | A e
> @R e @

Clear form

Next

T et by Google. Report Abuss - Tarma of Sarvies - Privacy Policy

Google Forms
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3. After clicking on Next button, you will be taken to Section 2 of the Form, where you
have to fill your School details like School Name, Address etc.

State/Union Territory | Y154/ dig MG HGRT *

Choose -

Name of District | ¢l @178 *

Your answer

Block where school is located | S &I - Sg! 0 fGead Ryd § *

Your answer

Name of school | fdelTerd &1 -1H *

Your answer

U-DISE code school | fEITEd &1 U-DISE B8 *

Your answer

Address of school | TagTerd &7 U *

Your answer

Pin code | T @18 *

Your answer

Locality of School (Urban/Semi-urban/Rural) | TaeTery @1 s@feifa (gl s *
/Ao

O Rural | ardior
O Semi-urban | G{Gf‘\f@'ﬁ
O Urban | g3t
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Name of School Principal/Head Master | faerera & UuMHTeaI S /dTdd Bl M

Your answer

Name and designation of Teacher(s) involved in guiding the activities | TIfafafeai &
SR ARG S a1l eI/ SIS! 1 9 Td Ua

Your answer

Grade Level | 40t &R *

O Middle Level | 7 &R
(O secondary Level | ieAfid &R

(O Middle & Secondary Level | Hi&d & HIsAHD TR

Back Next Clear form

Never submit passwords through Google Forms.

This content is neither created nor endorsed by Google. Report Abuse - Terms of Service - Privacy Policy,

Google Forms

Note: Select the Middle level option from Grade Level for filling the activities result data
for middle level students, select the Secondary level option for filling the activities result
data for secondary level students and select the Middle & secondary level option for
filling the activities result data for the both middle and secondary level students.

4. After clicking on Next button, you will proceed to Section 3 of the Form. In this
section, you have to fill the data for Activity 1 (a) (Compulsory to all the students).

How to Determine Soil Health | Hal WY &I YR By

(Teacher should enter only the average data submitted by students | e o1 Had oFE gRI
T ST SeT a6 SR AR )

I Activity to study the texture of soil samples | ﬁ@%mﬂ?ﬁﬁmﬁ ST
HX o ferg Tfafafey
1. (a) Quantitative Analysis | I fa=esu

Soil A | 53T A
Source of soil | J&1 &1 HId

Choose -

Color of soil | H&T &I {1

Choose o
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Percentage (%) of Sand | ¥d @1 Wia=Id (%)

Your answer

Percentage (%) of Silt | 7T &1 PG RG] (%)

Your answer

Percentage (%) of Clay | =1t frgl @1 ufcrard (%)

Your answer

Texture Class of Soil A| d-lde 971 Hal A & feg

Your answer

Similarly, fill for the other soil samples.

S. After clicking on Next, you will move to Section 4 of the Form. In this, you must fill
out data for Activity 1 (b) (Compulsory to all the students).

. Activity to study the texture of soil

samples | fAE} & AT &b g7 BT 37T

& b feg idfafa

1. (b) Qualitative Analysis | ToTTeTa faearsoT

Soil A|gaT A
Time taken for disintegration of crumb (min)

| Z@s & faere & fog fovam mam wm (min)

Your answer

Texture of soil A | &I A &1 gT1ae

Choose v

Similarly, fill for the other soil samples.
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6. After clicking on Next, you will move to Section 5 of the Form. In this, you must fill
out data for Activity 2 (Middle level).

Il. Activities for Analysis of Soil at

Middle Level | P TR W §aT & faeayor

& foig fdfaferr

Activity 2: To determine the nature of soil
whether the soil is acidic, neutral or alkaline
in nature | Tfdfafe 2: ge1 61 uepid @1 HuRor
P & A o5 aar et upfa o sty dewer at
AR 3

If a soil has pH range less than 7 then it is said
to be acidic in nature, if pH range greater than 7
thenitis called as alkaline in nature and pH =7
indicates neutral nature of soil. | af< 7ar &7 pH
A 7 A BH 8 dl 98 311 Upfd bl Baatidl &, Tic
pH A 7 I 31t 81l a8 &R Upld bl Peeldl o
3R pH = 7 g1 &Y deel Johfd Y <Rifar 21

Soil A|gaT A
pH range of Soil A | gar A &I pH A

Your answer

Nature of soil | a1 &I Udsfd

Acidic| Alkaline| Neutral|
RIS ek deze

ioilAlH'crr O O O

Similarly, fill for the other soil samples.
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7. After clicking on Next, you will move to Section 6 of the Form. In this, you must fill
out data for Activity 3 (Middle level).

Activity 3: To determine the water
holding capacity of soil. | Tfdfafer 3: gar &t

STel YRUT &(HdT T HHRUT BT

Water Holding Capacity of Soil C (WHC) (%) =
(W3-W2)-(W2-W1)/ (W2-W1) | HeT C &Y STel {RoT
&MdT (WHC) (%) = (W3-W2)-(W2-W1)/ (W2-W1)

Soil A| BaT A

Weight of empty perforated bottle (W1) | @Teit
fesfea araa &1 aor (W1)

Your answer

Weight (perforated bottle + soil) (W2) | gsiH
(fBfea aae + 7ar) (W2)

Your answer

Weight of soil after pouring water (W3) | Ut
BT & §1& el BT aoi (W3)

Your answer

Water Holding Capacity of Soil A (WHC) (%) |
H&T A BT STeT UROT &HdT (WHC) (%)

Your answer

Similarly, fill for the other soil samples.
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8. After clicking on Next, you will move to Section 7 of the Form. In this, you must fill
out data for Activity 4 (Middle level).

Activity 4: To determine the bulk density
of the soil. | Tfdfdfer 4: ga1 & &/ieh Tcd Bl

FufRa o & fefg)

Bulk Density = Weight of Soil (g)/ Volume of Soil
(cmA3) | &1 T = T&T BT Ioi (g)/TaT BT -
(cm*3)

Soil A| TaTA
Weight of dry soil (W) | & §aT BT a7 (W)

Your answer

Radius of the pipe (cm) | IT8T &1 @aTg (cm)

Your answer

Height of the pipe (cm) | 98T &Y 3=ITE (cm)

Your answer

Volume of the pipe (V) | 918U &T 31130 (V)

Your answer

Bulk density of Soil A in g/cm*3 | 9aT A &1
g1cd g/cm*3 |

Your answer

Similarly, fill for the other soil samples.
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9. After clicking on Next, you will move to next Section of the Form. In this, you must
fill out data for Activity 5 (Secondary level).

lll. Activities for Analysis of Soil at

Secondary Level | ATAfHE ¥R W1 ¥al &
faeatsoT & fore nfafafeat

Activity 5: To determine the organic content
of the soil sample. | Tfdfafer 5: gaT & T B
SHfaes ATt &1 fFufeor s & fag)

To find the bubbling time add 1g of soil and 10
mL 6% hydrogen peroxide (H202) | §&garse &I
AT @ & faT 10 g gt 3R 10 mL 6% grsgier
WSS (H202) i@

Soil Al FaT A
Source of soil | &l &1 &d

Choose -

Color of soil | geT &7 T

Choose v

Bubbling time (min) | g&gaTee &1 THI (min)

Your answer

I\c/:\e/;yl Low| Moderate High |
a5 A BH | T I
Organic
matter
content
of Soil
amma O O O O
Gl
EarieEa
Tegef
i

Similarly, fill for the other soil samples.
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10.

After clicking on Next, you will move to next Section of the form. In this, you must
fill out data for Activity 6 (Secondary level).

Activity 6: Determining Water Infiltration
Rate for soil | TTfdfdfe 6: 7aT & foig STet &

I BT X BT R

Take a pipe of diameter of 4 inch and height 6
inch. | 4 9 & &R 3R 6 $9 Bl HATS BT U TI8T
Gl

Infiltrate rate = volume/ time taken (mL/min)

| 3T Y & = A1/ feran 71 JHF (mL/min)

Soil A| Har A
Time taken by water to be absorbed (min)

| ST GRT 3ra2Nfed 8 ¥ & arer 99g e

Your answer

Infiltrate rate for soil A (mL/min) | J&T A & &g
WA B & (mL/min)

Your answer

Soil B| gaI B
Time taken by water to be absorbed (min)

| STt GRT 3raeNfed 8 & & arer 999 e

Your answer

Infiltrate rate for soil B (mL/min) | §&T B & faig
A B (mL/min)

Your answer
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SoilC| garC
Time taken by water to be absorbed (min)

| STeT gRT 31 2Nfod 81 B &7 a1edT I8y e o

Your answer

Infiltrate rate for soil C (mL/min) | 9&T C & &g
I BT & (ML/min)

Your answer

Upload Photographs of Rashtriya Avishkar

Saptah 2022 | IS 3MASAR FTg 2022 BT
qdR 37TeS B

2, Add file

Back | Clear form

Never submit passwords through Google Forms.

This content is neither created nor endorsed by Google. Report
Abuse - Terms of Service - Privacy Policy,

Google Forms

Here, you have to share your experience and upload images (maximum 10). After this,
you have to click on Submit button to finally submit your Form.
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11. On successful submission of the Form, you will receive a message similar to the
one as given below:

Data Submission
Form- RAS 2022 | sI<l

@ T
Your response has been recorded.

Submit another response

This content is neither created nor endorsed by Google. Report
Abuse - Terms of Service - Privacy Policy

Google Forms

Note: You can check your responses again by clicking on the Back button before
making Final submission. No changes can be made after Final submission of the Form.

12. After this, you may close the window/ tab of your web browser.
For any assistance/ support, kindly email us at:

rasncert2022@gmail.com
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