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Chapter 3
){ ~ Precision Farming

Smart Farming for a Better Tomorrow”
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Figure 3.: ‘Health map' used for monitoring crop conditions 'r
in a field using remote sensing (satellite or drone imagery).

ir In the figure, 17% of crops are in poor health and only 1% are [
| in good. health. Farmers use these data to make decisions related |
| to irrigation, fertilisation and pest management for small areas
|

of land.
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In this chapter, you will learn:

g | 4
Use agro-climatic

-

Learn about the 1 : o ..
use of technology d‘ﬁ; ‘F;Ldie":i:dmg cmeberP-For pmducll?-!mn
in farming crop protection  of healthy seedlings
J O

F —

, COMPOST |

Estimate the quantit
;'Fmi:mp-astquf:: S Prepare a bio-fertiliser

healthg growth (LAB culture)
of plants : »
— Science
e +
r i ¥ +
e Better Yields
Harvest and label &2 +
| produce for - &7 A Greener Planet
. distribution |

3.1 Introduction
o Precision farming uses science and technology to improve agricultural yield,

while caring for the environment.
o Precision’ means exactly as required and consistent, the same every time.

o It gives plants exactly what they need — the right amount of water, nutrients
‘and care at the right time.
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Traditional Farming vs Precision Farming @

—

Aspect Traditional Farming Precision Farming

——— ——

Precise control on temperature,
humidity, light intensity etc., through
greenhouse, shade-net and forecast
using meteorological data.

| @'.Seed sowing | Seed broadcasting or Sowing with muchingrg at proper
e

.1, Agro-climatic | No control on climatic

-{ impact parameters

| sowing with manual tools | spacing and depth; modern nursery

management.
I -

Flood irrigation Targeted watering using drip/
(watering entire field) sprinkler, guided by soil-moisture
sensors and automated systems.

Irrigation

Fertiliser & Estimation of doses by Need-based application based on
pest management | experience soil analysis, data from drones,
satellites, apps and experts.

&> Harvesting & | Higher losses due to | Lower losses due to automated

SF packaging poor handling and harvesters, sensors and advanced

- packaging packaging with digital labels.
ir Why Precision Farming? ‘5' |
| e \
| @ Saves water and reduces wastage. : :
i @ Reduces excess use of fertilisers and pesticides. : '
| @ Grows healthier plants (especially useful in small nurseries). | |
| @ Examples: Greenhouses and shade-net. J.



www.toppersguru.com

Www.toppersguru.com

3.2 Process Chart ——@)

e A process chart lists all the tasks to be done, along with the ﬁmn
estimated dotes and the person responsible. |

se
o It helps in planning the work in a systematic manner. (: Orgﬂ“L
o It ensures that no important step is missed. Wor
o It makes the project well organised and easy to follow. 'A_.:hmve )’
_3_;1 ing Wor !-ﬁ_-_-"‘_“ _,“—_T' B
-§5£P=9—==-K uestions to consider:
Before starting, we need to decide the scope of work: _Wﬁ@ﬁ;ﬁ ot

precision farming (work in small groups of 5-10). Ottty 7

I
I
@ Work with farmers — Assist local tarmers who already use g What ie useful. Bt <choml E

Set up a unit in school - Establish a precision farming unit | i “ Where to set up the unit? [

including @ small plant nursery. G - e
Convert school qarden - Use techn based inputs for K'E feqmremﬂnts '
decision mu::f-ung;slmr -l z | g Level area with good ventilation.

Space for greenhouse or support
structures.
& Reliable water source for irrigation. |

&
3.2.2 Making a Process Chart g Separate area for storage. |

o List all activities l:eg site visit, material collection, layout, sowing, |- Ensure mnhﬂhl and PFDFH airflow, l
maintenance, harvesting) . -
o Estimate the time reguired for each activity. &Mﬁ
e Assign responsibility to team members. o Visit nearby farms or nurseries using precision farming,
o Use o table or flowchart format. o Observe the layout, irrigation, plant health and technelogies used.
o Internct with farmers/eqperts and ask questions.

* A good plan today leads to o successfl precision farming unit tomorrow! | | @ Note down key nbsmuﬁunstuhelpmguurmphn

£
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Setting Up a Precision Farming Unit ®
| _A_ ‘precision. farming unit can be set up in a school, community area |
| or in collaboration with local farmers. It uses technology and scientific |
| methods to grow healthy plants efficiently in a limited spage. 1
Key Components ) Plan
Protected structure (greenhouse / shade-net)
| Set up
Growing area (beds / trays / containers) G
Irrigation system (drip / sprinkler) vow
Sensors and weather data me]
Nutrient and pest management Share! |
Storage ond work area
~~—=—==——==— Model of a Precision Farming Unit S~~~ "i
! Weather o
. - o/ Bhade- et Solar panel .

Ahé P

) ,.r:r- ur*z Y :_"_ "i_______ I T s
b, - i, - T

h .r|,.b

Al .".‘ S f.l W ;;Irr':;_ :'_m =
n-r 'ﬁ"‘": L T
- ur'w'g trays — -

Wi Emm oEw ErI rem omm o= —— = — o T e e e — e T

_|_____a.__.__._|_u._-.u-u_ s e e e aan mmms sl e e sl e ——— e e . EE S e e e e —



www.toppersguru.com

Www.toppersguru.com

i3

L

"
3.4.1 Collecting and Using Weather Data ®
o Weather data helps in deciding the right time for | _ k eather Tnan ntsw]_ .

sowing, irrigation, fertilisation and crop protection. |
E |

o Important data: temperature, humidity, rainfall,
sunlight, wind speed.

o Sources: weather stations, mobile apps, school = Thermometer rometer ug
weather instruments or government websites. (temperature) { umidity)
o Observe and record data regularly in a notebook or
digital sheet.
: e Anemometer
" Use of Weather Data (wind  speed)

5

|
Y |
@ Schedule trigation l & RL h’f. I ﬁfﬂfﬂlﬂ;ﬂh
@ Decide on use of shade-net or greenhouse i (
|
|

{-
|
| Plan sowing and transplanting
|
|
|
| cisions
| @ Predict pest and disease occurrence ( Rlﬂht DEC o
N Chnnse sumtnbla crops for the season . Better Lrop

'-,_____.._. = e SR SECOERCES "-,_,__.--x,,___,.-

3.4.2 L uut - the Unit " [ Example Layout Plan
o Choose a level area with good sunlight and ventilation.
o Divide the space into different sections: nursery, growing area,
water system; storage and work area.

Keep pathways for movement and maintenance.

Ensure proper druinuge and water Supplg.
Design according to available space and budget.

| _— -
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3.5 Selecting Materials @

e Choose materials that are durable, eco- friendly and easily available.
o Use recycled materials where possible.

o Select mute.riu.ls based on type of plants, available space and budget.
o Consider local climate and weight limits (if on rooftop).

( Common Materials Used |

Pots / Containers Grow Bags ‘
(clay or plastic) | (easy to hanctle]

b

‘ Garden Soil Compost / I r Cocopeat Gravel f Pehlales
|

(recycled wood) (for nursery)

Vermicompost (holds moisture} | (for drainage) ;
=== | | )
— s
’ \/’\ , ..,.ﬁ: 5 .:‘-:‘+ R |
Shade-net | UV Plastic Sheet Drip Irrigation Pipes Net / Trellis |
|-_-< (Pmt?:ct_ﬁ-m} ‘ {fnr greenlmuse) l (water saving) | (support ff ihmjﬂm} J

REuse J’ Reduce “ Rer:gcle Choose materials wisely

r
I |

| ' \ inable
| o Save resources, save the environment! | to build :J. SLLS’C:?H
L= e — farming unit:
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o Use the right tools to make your work easier, faster and more efficient.
o Choose tools that are safe, easy to use and suitable for the available spm:e

~ | Essential Tools for Precision Farming g -

IXWTLD

Hand Trowel  Pruning Watering Can Hand Rake Spr prayer Gloves

' Shmrs (for light mte (for | soil
I{fnr digging) o uthng} lig ring) rigfaenmg for ns} (for safety) fnr 1:|&;.¢.Iu'-_]#}j
3_ Bill _ci Materials (BoM) Benefits of
o Make a list of all the materials, tools and other items required. Making BoM:
o Estimate the quantity and cost. & Helos in plamnin
e This helps in ]}I_ldsg'fmﬂ and umds luslrmmub?. Expenses & Stnzz M,m hudg.g ot
(S.No.f  Tem | Quantity | Estimated Cost (%) Easy to amange materials
{ |Goobgs(Rid) . | 10 ¥
2| Polting miure (sol + composk + copeat) 50 kg
3 | Seed troys 5
4 | Drip imigation kit { set
5 | Hand toals {lrm-'!l. rake, pnm:r','l st
468 Slwdemt{lmem:l 1 piece
7 | Miscelaneous (lbels, s, glows elc) =
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3.8 Building a Precision Farming Unit

o A precision farming unit coe built using simple structures and low- cost
technology. It prwid&s a controlled environment for better plant growth.

L KeH _Cpmponents J _"“f;{;:;ﬁl
d Humidity chamber (for seed.lmgs) O / 5‘!1'1 i g
E.L(a Chﬂ.nge

| @ Low-tunnel (for protection) ﬁ? Healthy Plants

e’ Drip irrigation system .
| d Use of organic fertiliser and biofertiliser K HD-PP"-E" ?Lane’t

| t
L ﬂ' Prnper {ﬂ!ﬂ“} _:_md reqular mam enance \\“’”‘W

3.8.1 Humidity Chamber for Plant Nurserg

e Helps in gznnmuhnn and healthy growth of seedlings. Simple Humidity Chamber |
e Maintains humidity, temperature and light as per requlrement.i _ f,?"-l\

e Can be made using a transparent box, polythene sheet A i
or old aquarium.

e Keep the chamber in a well-lit area (indirect sunlight).

o Open for some time daily for air circulation.

v

= 1
| 3.9 Preparing Organic Biofertiliser (LAB Culture) m_ﬁ®

Use clean trays, good quality seeds
and sterilised growing media.

Transparent cover
(maintains humidity)
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é&-.?a M Low- Tunnel J
o A low-tunnel is a small, covered structure made using A= S
a frame (bamboo/metal/plastic) and polythene sheet. ; :
o It protects plants from cold, heavy rain, strong wind,
pests and excessive sunlight,
o Useful for growing vegetables and leafy greens.
o It is inexpensive and easy to build.

3.8.3 Drip Irrigation System

Supplies water directly to the root zone of plants.
Saves water and reduces weed growth.

Can be set up using pipes, drippers and a water tank.
Useful for pots, grow bags and small plots.

Ensure regular cleaning to avoid nlnggmg
\ T e

‘ Right umuunt .o{:-x-.;n’cer i
Right time
! HEnlt er pld:urlts1

Fert

“ Drgnmc fertilisers like mmpnst. "-"El’mLCﬁITIPGSt and,
cocopeat improve soil health.

o They provide essential nutrients and increasé water

holding capacity.
o Use well-decompased cnmpost to avoid harmful effects.

® Mix in soil or potting mixture before planting. for Hga_l_fhﬂ Soil

A —_— —

341 Harvesting, Packaging and Storage @

)
E.n-
o
@

|

_._
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o LAB (Lactic Acid Bacteria) culture is a natural biofertiliser. f " Notural

o It helps in faster decomposition of organic matter. ( s?f:-.dl.g

o Improves soil health and promotes plant growth. ( é;::d. Eﬂ"‘ ol

e Easy and low-cost method. HF Gu-nd for Plants
{ﬂ Simple Heﬂmdl:qupnrre LAB (Rice Water Method) | — —— ———= _, @
| i |
I I
I - =
4 |
| _— i
Tkt cup 2. Cover with 3. Strain the liquid 4. Store in a i
I cooked rice + cloth and keep | (white, sl.tg’nﬂg clean bottle |
| 3cupswater | in @ warm place | sour smell) (use within |
i (in a clean jar) Fr.:rr 5= 5 dngs | | 1-2 months) |
________ . S B ST e

0 &Si_mgg_t He ﬂ'l'th[-j Plants

e Regular monitoring helps in early identification of pests. Food
o Use organic methods like neem oil spray, soap solution or HmlthHF ture!
garlic-chilli spray. Better u

Encourage beneficial insects (ladybugs, lacewings).
Keep the area clean and remove affected leaves. N
Avoid excessive use of chemical pesticides. =

B

W 1 sp Beneficial insect Keep plants he:althy
(natural Fesﬂcﬁeg) (ladybug) and pest-free! ]
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( Harvesting | Packaging [ Storage ]
o Harvest at the right time o Clean and sort the produce. | e Store in a cool, clean :

(for best quality and taste). | o Remove damaged or ' and dry place. '
o Use clean scissors or knife. unhealthy parts. o Some vegetables can be |

refrigerated for longer |

reusable packaging (paper shelf life.
bags, cloth bags, baskets). | e Keep away from direct
o Label the produce sunlight.

|
|
|
|
|
. Hcmdle pruduce cnrefuilg to l e Use eco-friendly and
g |
|
|
I
|

|

|

I
. (if required). i ¢ Use proper containers
—— - = <~ | to maintain freshness.
Fresh'l Hmrestad ] k-
Fresh’i’g Enjoyed!

312 .S_ﬂfﬂigﬂld. Good ’Pracl'@ Safe Gardening

Use tools and equipment carefully. Happy Gardening!
Wear gloves while handling soil, compost or biofertilisers.
Keep the area clean and hygienic.

Ensure proper ventilation and sunlight.

Use safe and organic methods. for pest control.

Save water and avoid wastage.
Follow all safety quidelines while wnrk[ng.

313 Let's Assess Your Learning " Learn

() What is precision farming? O What is LAB culture? F‘W"H

a 8 2 & & & @

[0 List the main components of a precision farming unit, [ How can pests be managed arganicolly? H‘_ET"
@) How does @ humidity chamber help in plant qrowth? | O Wt ﬂwstqsﬁrhwﬁrguﬂiwgp'm.ll Dﬂ'ﬁe .

) Why is drip irrigation useful? [ Give two safely measures while working in H:W—
| Green Ideas Today, Greener Tomorrow! |
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