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CFCs - hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs),
sulfur hexafluoride (SF¢) and
nitrogen trifluoride (NF5)
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*fuel and industrial
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CL) (J ) Global greenhouse gas emissions by gas
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{) ( ¢ ) Large amount of gas is emitted from soil surface
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Returning crop residues to fields in two ways:
<> After making compost (c@eag:(g@[c?fma?:@l@&)
< After making bio char (00g§8:603:(qjo053e03:(q3¢:)

Composting
Return Crop Residues to fields

Avoid Crop Residue Burning
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Figure 23: In situ rainwater harvesting
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/ Climate change impact

Limited rainfall

Raises temperature

Pressure on water resources

1

Low input in rainfed farming

|

Conservation of agriculture

(Mulching: water saving technique)

|

Benefits of mulching

Soil environment Economic
1. Conserve soil water 1. Enhance crop vield
g' %educe evagﬂorauon 2. Increase fruits quality
= egula;;sis iPmpersive 3. Increase water use efficiency
4. Insect and pest control 4. Improve water holding capacity
5. Minimize weed growth 5 ‘Parher hacvest
6. Improve soil heath 6. Profitable
7. Increase nutrient status i

¢ (® )Climate Change Impact

Incorrect
Mulching

Drip Line

-
-
-
-
-
-
-
-
.
-
-
s
-
s
03
b
b
b
.

3¢ Tree is not visible at base

x Mulch Volcano: Mulch is piled

up too high

x Mulch doesn't extend to drip line
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Mulching

Correct

« Tree is visible at base

« Mulich is evenly spread at a depth
of 2 to 4 inches

« Mulch extends to drip line

¢ (@) Mulching Practice
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@wo2s (o) Advantages and disadvantages of mulching

Advantages Disadvantages

Improves nutrients Slower-maturing costs

Weed suppression Retards the heating of the soil by the sun
Water retention in the soil Cooler temperatures above and below mulch
Encourage favorable microbial activity Cover crop mulch re-growth

Reduced soil erosion Cover small slugs

Increased soil quality Removal and disposal (for plastic mulches)
Enhanced nitrogen availability High production cost (for plastic mulches)
Reduced fertilizer leaching Specialized management

Earlier and higher overall yields Special equipment required
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add N suppress suppress
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numbers infiltration

of water

add
organic
matter

reduce
erosion

increase
soil
aggregation

decrease
soil
compaction

decrease attract
nutrient beneficial
loss insects

¢ ( 00 ) Effects of Cover Crop
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@ooos( J) Breakdown of the advantages and disadvantages of planting cover crops.

Cover Crops:
Advantages

Reduced Soil Erosion:
e Mulch and cover crop, minimize the impacts of wind and rain
e The root system of a diverse cover crop mixture helps:
o Maintain soil structure
o Create pore space
o Scavenge and recycle nutrients
o Conserve water
o Move carbon throughout the soil profile

Increased Soil Organic Matter
¢ Enhanced aggregation and aggregate stability:
o Increased pore space
Improved water infiltration
Reduced runoff
Increased water capacity
Increased gaseous exchange
Increased root growth
o Improved microbial activity
e Increased soil fertility
o Greater biological activity, important for plant decomposition, nutrient
cycling, and pore and aggregate creation

(ol (o)X Hal {ol /o)

Improved Nitrogen Cycling
o Cover crops capture available nitrogen in the soil from previous crop plant
tissue and are released back into the system after decomposition
e Legume cover crops (i.e., peas, vetches, and clovers) fix their own nitrogen
and can contribute anywhere from 40 - 200 pounds of nitrogen/acre

Weed Suppression
e Promotion of weeds’ natural enemies
o Physical suppression to reduce weed seed germination and growth
o Chemical inhibition to reduce weed seed germination
e Competition for space, nutrients, and light may reduce weed growth

Diverse Wildlife Habitat
¢ Provide habitat for various wildlife including, deer, birds, pollinators, and
beneficial insects

Cover Crop:
Disadvantages

Additional Costs:
o Cover crop seed, labor, and time for planting
e Alternative equipment may be needed (planting into residue or inter-seeding)

Pest Problems:
e Some cover crops may attract unwanted insects, so it is important to
understand potential interactions between cover crops and pests

Timing:
¢ Planting covers early enough in the fall to ensure sufficient growth before
winter

Source: Permanent Soil Cover: Cover Crops; Lower fox demonstration farms network,
Division of Extension
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(BENEFITS OF PRECISION AGRICULT

v

Real-time dataoncrop &
status, weather forecasts &

environmental changes. w

Effective maintenance
of soll health by decreasing
the use of pesticides.

Increased crop production
ond productivity ® e

“ 8 Reducing cost of materials
‘ & resources

conditions.

s N
1) Increased importance of
@ genetic potential of the
produced crops.

TQAE’EOR‘-

(oo

% " o Decreasing dependence
[ 22 . | onagriculture’s weather

CL> (00) Benefits of Precision Agriculture
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Q- @ (o)n Site Specific Nutrient Management (SSNM)
o%cr%cﬁ[:G[é?f:oS:%saC\%cﬁ@%m%Gooosaoésaomoqgéo$o§gg( o%cqeooo 30C
30006 86953¢) Site Specific Nutrient Management (SSNM) 2095 ¢(ga8ayo
oQ5Seqmoz05 @8 SonpSeaolgadglsgdaopdi  eoodeglgeogpisd
20om0egyedgp:ad colé:odg) solasnune s(gdoopdenicopieo:(§: e(gozcs
300§ (56226020051 3B:éBD:0005000ep0aE ([§Een:gom005cdec0:&E
coqd §¢ nEM§od55(yS c[gadagomeoumngenoddloe(géaonecaqs Site Specific

< ¢

Nutrient Management (SSNM) 0§62005 605&:g§20p38050660303(go0loopSi

L

o+
Inorganic Fertilizer /”—— 7 Organic fertilizer in the
4 formof compost/other
i o
—— / Soil «

Best management system for increasing soil fertility

A less expensive way of
increasing soil fertility

v

High Productivity

0 (0Q) Site Specific Nutrient Management (SSNM)

Site specific nutrient managements (SSNM)

Tools and techniques

Leaf colour chart Rice Xpert

<°L> (06) Tools and techniques of Site Specific Nutrient Management (SSNM)
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Site Specific Nutrient Management (SSNM) 056@l 3:00p53105(SSNM Aims)
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C C ¢
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SSNM og6en KEY MESSAGES -
1. Site-Specific Nutrient Management (SSNM) optimizes the supply of soil nutrients
over space and time to match crop requirements.
2. SSNM increases crop productivity and improve efficiency of fertilizer use.
3. SSNM mitigates greenhouse gases from agriculture in areas with high nitrogen

fertilizer use.
4. Incentives for adoption of SSNM depend strongly on fertilizer prices.
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Integrated Nutrient
Management

Ex-situ organi
matter/manure
addition

recycling of
crop residues

8 (08) Jen0S6(g[oyead:ge3sq elgoztienade(goiade

-

Inorganic  m—p ) Harvested
fertilizers crop
Atmos?henc- Pest/di
deposition
damage

Biological )
nitration fixation Gaseous
Sediment- m— lossss
ation

. ) Water/soil
Organic = erosion
manures
Water === s L eaching/runoff
irrigation
Crop e ) Biological
residues resource plunder

INN method based on inputs and outputs:
® Matching the quantity with demand of the crop
® Synchronizing in term of time with crop growth

& (06) 9205320026 [gSgdEa:ENSggI0d
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Economic and environmental benefits of integrated nutrient management (INM)

) T (| Environmental
Economic Benefits
Benefits )
Improved Crop Improved Soil Carbon
Productivity Stocks
Improved Nutrient Use Improved Climate
Efficiency Adaptation
Reduced Input Costs > < Reduced GHGs
Reduced Cost of < Improved Soil Health
Cultivation <: INM \:>
Reduced Import of < l:pmvcd“So i
Fertilizers b e
Reduced Soil
Improved Factor < D' ‘:::;mon
Productivity 8
Improved B:C Ratio > < o e e e
- Reduced Soil Load in
Improved Off-Farm Rivers and Oceans
Livelihoods
Reduced Carbon Foot
Improved Farm Income Print in Agriculture &
with Crop Quality L Food Systems

0 (09) m(ﬁo’?sgowoq@é:gcﬁeqz? 83893@613§l§oo%o§scqéeongdﬁ[zqc03§

99 - B (@)n Regenerative Farming

Regenerative Farming a320p5¢0 803 SqEe(gmd  [gécopdansgdicoc
cQ - g
RoBFPesge Brhqpioppy)
S5s(gSs farmers rotate different types of crops o€[g¢ 0r0g|op3:8m56a00

3930(13(7)@[ OG GC\DOC§ 0)8@0)0’]33&" GUDD

Q o (o] < oc(e o C
208 ?OC({IDoSQGOTSQC &)(T)O _@’LO’{IGGTJ(Y)g’.) QID.,@C (Te(f) °(7)’.)8<%C ZG@&)CB’.)(TO)C‘.?
3966139(%(7) GC\{Pc?G({P(Y)(QODG@ 00)0)39(7{". @[ @?800308%&{]388’38&{]3860)

C Qo _¢(-9 C C O N
@CSG’B(T{I[%U)(DQQGO)&CL;]OD&II 806’.)39’.)8@0 éLL('D@I.QICG’.)U)(QO?G&)DCSGOS

c_C C QO _Q co _¢¢ C
c200 OOOOC?COJ éLLO’)@ QJC ®D°OD°GQJ’.)°GOD’.) (9 02:6|QOCse (YgOD%QP@O?(D@C%@(}

eo05¢(gPger BaSg503 caqpg&aloopdi (Rotating between nitrogen-fixing

crops like soybeans and nitrogen-hungry crops like corn can reduce the need for
fertilizers.)
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- (o] C C C C c o _¢ Q (o] c C
soils 03665 6a0oE[glimenyaroo(gdolanpdi cdndeayppdeogean 03qEPsagad
coypC: 056 (adaptive grazing) ©ogsw0508m|(gEs (no-till planting) S:005650:
C o (0] C C C C C C N C C Q
62056(g[03@03229:(qegP:0dms,0305(g 00§ 00:gEsgpiedlof dmmay S0 20cd

329:(g8E[gSs( no or limited use of pesticides and synthetic fertilizer)

Q ¢ O NP c 9 cccoc'] e 9 o.M S
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C (9] N

< C N cro ¢ C C N N
)|0§00RE 20035006PgP:3 AYOY|§Ei0nd 15[ IEndqp: cs0oEgndegcs
a38:0005(300p5( Regenerative agriculture strives to work with nature rather than
against it.)

Regenerative agriculture og¢-

a. focuses on topsoil regeneration,

increasing biodiversity,

Improving the water cycle,
enhancing ecosystem services,

supporting  biosequestration, https://en.wikipedia.org/wiki/Regenerative agriculture -
cite note-3

f. increasing resilience to climate change, and

g. strengthening the health and vitality of farm soil

C C C ¢ o C . .
mapgP:oloCesonlgadegoloopdi ad(gE maximal recycling of farm waste and

® oo o

adding composted material from non-farm sources cpSc§sqpzoopdssaajzolesnnd
acﬁ@:nén Regenerative agriculture 093 C\?&Qcﬁcof)o%(ﬁz;&?cf: gqaé@qp:ogé

permaculture, agroecology, agroforestry, restoration ecology, keyline design,
and holistic management Q?f)c%:qozcx?éeeooé[@:lcg&(7{|05®§0308<°:og§oao%g:gsa%:

2040 (using "no-till" and/or "reduced till" practices) o3 coSes0oEecr§(n30la003
Q- 0 (q))n The 5 principles of regenerative agriculture

(a) Don’t disturb the soil:
Soils support a complex network of microorganisms that deliver several ecosystem
services such as nutrient cycling and carbon storage. Disturbing this through tillage
or ploughing sets the system back.

(b) Keep the soil covered:

Bare soil is more at risk of erosion due to extreme heat, frost, and rain. By growing
a cover crop or adding organic residue. You can protect it.
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J6

(c) Grow a diverse range of crops:
Soils thrive on variety by growing a mix of crops in the same system. Farmers can
feed their soil the balanced nutrients needed for them to flourish.

(d) Keep living roots in the soil:
Living root in the soil build soil biodiversity, fertility, and water quality.
Reintroducing perennials is a quick way of integrating year-round living roots.

(e) Integrate animals:
By integrating crops and livestock into the same system through planned grazing.
Farmers can dramatically increase soil fertility while reducing the need for synthetic
inputs.

Y
b oy

Don’t disturb Keep the soil Grow a diverse Keep living roots Integrate
the soil covered range of crops in the soil animals

Soils support a Bare soil is more Soils thrive on Living roots in By integrating crops
complex network at risk of erosion variety. By growing the soil build soil and livestock into
of microorganisms due to extreme a mix of crops in biodiversity, fertility, the same system
that deliver several heat, frost, and rain. the same system, and water quality. through planned
ecosystem services By growing a cover farmers can feed Reintroducing grazing, farmers
such as nutrient crop or adding their soil the perennials is a can dramatically
cycling and carbon organic residue, balanced nutrients quick way of increase soil
storage. Disturbing you can protect it. needed for them integrating year- fertility while
this through tillage to flourish. round living roots. reducing the need
or ploughing sets for synthetic
the system back. inputs.

@ (00 ) The 5 principles of regenerative agriculture

Q- 0 (po)n The Benefits of Regenerative Farming

Soil: Build healthy organic soil, Improves soil health and structure, Reduces erosion,
and Increases production

Farm machine: Increases farm productivity, Reduces exposure to chemicals, Reduce
costs, Improves quality of life

Forestry: Protects local environments, Reduces use of chemicals, Improves
biodiversity, and Reduces pollution

People: Benefit consumers, improved quality of food, Diversity of diets, and Increased

nutrition
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World: Reverses climate change, Improves carbon sequestration, Flood/drought
reduction, and Reduces on-farm fuel usage

O

Builds healthy Increases farm
organic soil productivity
Improves Reduces
soil health exposure to
& structure chemicals
Reduces Reduces
errosion costs
Increases Improves
production quality of life

CL> ( o@ ) The Benefits of Regenerative Farming

Carbon sequestration

o,
'

|
I

2
¥ /

Increased water }

retention & quality CO Dﬂ][“] Secure yields

/—

High-quality,
i nutrient-dense food

Farmer

Q
well-being @ —

REGENERATIVE
AGRICULTURE'S
UNPARALLELED
POTENTIAL

& natural capital

&7/ \
Improved biodiversity E,—
A%

Increased farm profitability

Protects local Benefits Reverses
environments consumers climate change
Reduces Improved Improves
use of quality carbon
chemicals of food sequestration
Improves Diversity Flood/drought
biodiversity of diets reduction
Reduces Increased Reduces
poliution nutrition on-farm fuel
usage

Benefits of Regenerative Farming

("g (' Jo ) The Benefits of Regenerative Farming
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GREEN LEAF
MANURES CROPROTATION

ORGANIC
FARMING

MANURES

BIOLOGICAL
MANAGEMENT

BIOFERTILIZERS ANIMAL
HUSBANDRY

O( 19 ) emm0s0800dea:0rE3mj0ceap:
{ J §OPOOQ|3e6):03 R8I S e (B
0Q-q (o) What is organic farming?
Organic farming system ac%oaég;oo%cﬁ BzHealeisleplel=telopl=slep Eonéiol
o

@c'] Q Q ¢ _¢ Q < <
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©20p503¢0 organic farming el key characteristics gps(gooloopdi

No GMOs \o S)“mhenc .
No fertilizers Organic

agrochemicals j fertilizers

Reducing the use
of non-renewable
resources

Crop rotation

Use of local
; Lower ener; sz\
use

s T resources
Reduced soil / Lower water
loss consumption

Increased soil .
Larger floral, faunal = = . ganic matter Improved soil

and microbiological water holding
biodiversity capacity

(‘.l) (JJ) The main principles and effects of organic farming

File:KKMU, Climate and Agriculture Book (2)



'\)O

32000200006

1.

Wei Wu and Baoluo Ma (2014). Integrated nutrient management (INM) for
sustaining crop productivity and reducing environmental impact: A review;
https://doi.org/10.1016/j.scitotenv.2014.12.101

Ajay Kumar Bhardwaj et., al (2022) Integration of organics in nutrient management
for rice-wheat system improves nitrogen use efficiency via favorable soil biological
and electrochemical responses; Front. Plant Sci., Sec. Crop and Product Physiology,
Volume 13 - 2022 | https://doi.org/10.3389/fpls.2022.1075011

Srinivasrao et., al(2021) Economic and Environmental Benefits of Integrated
Nutrient Management in India.

Mohammad Shahid et., al (2021) Climate resilient rice production system: Natural
resources management approach, ORYZA- An International Journal on Rice,
DOI: 10.35709/0ory.2021.58.spl.6

Organic Farming (2021) Your Personal Guide to Learn everything about Organic
Farming

Karolina Furtak and Anna Galazka (2019) Effect of organic farming on soil
microbiological parameters, Polish Journal of Soil Science 52(2):259-267,
DOI: 10.17951/pjss/2019.52.2.259

Arlene Barclay (2023), What is Regenerative Agriculture and How Does it Benefit
Your Farm?

Naif B. Algahtani King Abdulaziz, (2021), Circular Carbon Economy; Research &
Development, City for Science and Technology (KACST)

The Circular Carbon Economy — From Concept to Realization March 2024 Mission
Innovation Think Tank Report #2

File:KKMU, Climate and Agriculture Book (2)


https://doi.org/10.1016/j.scitotenv.2014.12.101
https://loop.frontiersin.org/people/91034
https://doi.org/10.3389/fpls.2022.1075011
https://www.researchgate.net/journal/ORYZA-An-International-Journal-on-Rice-2249-5266?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
http://dx.doi.org/10.35709/ory.2021.58.spl.6
https://www.researchgate.net/journal/Polish-Journal-of-Soil-Science-2449-8254
http://dx.doi.org/10.17951/pjss/2019.52.2.259

