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ACTIVITIES

Strategies for Climate Change Mitigatio"
and Adaptation

1 Prevention of emission to the atmosphere by conserving
existing soil C pool in the soil

2 Increasing the soil C pool through carbon sequestration

3 Mixed cropping and cover crop

4. Conservation Agriculture (CA)

5 Use of less labour-intensive technologies in agriculture
6 Enhance drought and pest resistance; enhance yields

7 Fertilizer or nitrogen taxes to reduce nitrous oxide

8 Innovative technologies in agriculture

9 Promotion of sustainability by developing standards and
educational campaigns

10 Emission reduction through livestock management and
fertilizer reduction

Agriculture is responsible for about 30% of total GHG emissions (IPPC, 20143.29

Benefits of CA

Sustainability: CA is a base for sustainable agricultural production
intensification (Jat et al., 2014; Siddique & Farooq, 2014).

Increased Yields: Yield levels of CA systems are comparable with and
even higher than those under conventional intensive tillage systems

Carbon Sequestration: It further helps to sequester soil carbon at a rate
about 0.2 to 1.0 t/ha/ year depending on the location and management
practices (Corsi et al., 2014).

Healthier Soils: CA results in reduced erosion and leaching, reduced use of
chemical fertilizer and pesticides, and increased system diversity

Labour Saving: Labour requirements are generally reduced by about 50%
(Baig & Gamache, 2009; Crabtree, 2010).

Lower costs: Fuel savings in the order of around 60% or more are in
general reported (Friedrich et al., 2009).
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What is Conservation Agriculture?

Conservation Agriculture (CA) is an approach to managing agro-
ecosystems for improved and sustained productivity, increased profits and
food security while preserving and enhancing the resource base and the
environment (FAO, 2016).

CA is characterized by three principles:

1. Minimal mechanical soil disturbance
disturbing less than 25% of the soil surface
(e.g. No-till, minimum tillage, reduced tillage)

2. Maintenance of a permanent soil cover
especially by crop residues and cover crops

3. Diversification of crop species grown in ;
sequence through rotations including a balanced ¥
mix of legume and non legume crops
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World Spread of CA

Table 1: CA adoption in different continents

Continent Cropland | Percent of
under CA | cropland
(Mha)
South America 66.4 60.0
North America 54.0 24.0
Australia & NZ 17.9 359
Asia 19.3 3.0
Russia & Ukraine 52 33
Europe 20 2.8
Africa 1.2 0.9
Global Total 157.0 10.9

Kassam et al. (2015) 5/29



Soil Depth (cm)

Depth distribution of SOC fractions under conservation tillage

Year 2010- 11 and 2011-12
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Table 2: CA adoption in Asia

Country Cropland

under CA

(000 ha)
China 6670
Kazakhstan 2000
India 1500
Turkey 45
Syria 30
Korea 23
Iraq 15
Uzbekistan 245
Azerbaijan e
Lebanon 1.3
Kirghizstan 0.7 6/29

Conservation Tillage in Fallow
Based Monocropping
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Archives of Agronomy and Soil Science

Archives of Agronomy and Soil Science

Prediction of rillage operartion strategies for
dryland wheat production in a degraded loess soil

Muhammad Sharif, Shahzada Sohail ljaz, Safdar All, Muhammad Ansar &
Asta Hassan



Soil Organic C and Crop Yield under Conservation vs. Conventional tillage

= Without residue B Without residue

2

= ~ 25
8 2012-13 Wit residue < 2012-13  mWith residue
o 6 a a a a a a % Z o a a
_ng : 1.5 4 a a a a 2
oL
= 4 é L +
2 g
B 2 E 0.5 1
g
= d
% o4 E: 0
S b bt e i 201314 8
3 6 B 2 bn b P b €
& 4 £ 151
£ 14
2 A e |
RS 0 -
= : ; 4 = a 012-13 m Without residue
E = o SLART o] g w2 v
R ©
g 350 . a % c
e A |
§ 250 5 a " g =
= 5 a =
S 150 3
2 :‘ o4
£ s0- =
= %4, a a a 3013-14a a
= 450 ] b
2 350 & 31 ¢
= g |
g 250 ?
150
o4
50

Conventional ~ Minimum Reduced Zero tillage

Conventional  Minimum Reduced  Zero tillage tillage tillage tillage

tillage tillage tillage

Moldboard

Chisel plow




a) 0-30cm depth

b) Mungbean-Wheat

Soil Water Contents (%)

b) 30-60cm depth

¢) Sorghum-Wheat

(T O o

= = = === Minium Tillage
tovomo Reduced Tillage

—— 710 Tillage

b) Mungbean-Wheat

Soil Water Contents (%)

¢) 60-90cm depth

a) Fallow-Wheat b) Mungbean-Wheat

Soil Water Contents (%)

FE S S D O eSS
’\\ & é\& )\\ & é‘é }\‘r )é' o @6‘ >° N &F ’30 b
¥ W P Y ¢ ¢ e ¥

Soil moisture contents under conservation agriculture practices



Winter 2016
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CO2 flux (pmole/m2sec)
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===Conventional Tillage
=== Minimum Tillage

===Reduce Tillage
w==Zero Tillage

Fallow-Wheat

(-89 3w) N-‘ON papemuiy

R2=10.703

4.5

1Hkss

T
el ) ) 1 )
= o o6 3N ]
=

(;-34 3uw) N-ON papemuIg

D)

Observed NO;-N (img kg

v = g} ©

v

Sorghum-Wheat

Mungbean-Wheat

E €0T

G

8y Swr) N-SON papenung

-nitrogen under different tillage practices and cropping sequence

Simulated soil nitrate

21/29



20 -===Conventional Tillage

G2y SIN) DOL payemurry

R>=10.5339

1150 1250 1350

1050

Observed TOC (mg kg ')

Sorghum-Wheat

Mungbean-Wheat

TITTTT T T T
° v o
o~ X D
(=} oo
N N

o o =
O =
oo
(o e M

<
Ualiia)
oo
NN

00T

T T I T T TTT

T
g%
S O
N

T
f=3
vy
N

1350 -
1250 -
1150 -
1050 -

(-84 Su) HOL pAyemuIs

T
(=]
vy
o2}

750

950

T
(=3
N

T
N
—

T
o«©
—

G2y SID DO, pajyenung

Long term simulated total organic carbon under different tillage practices and cropping sequence

20/29

=Conventional Tillage

== Minimum Tillage

«===Reduce Tillage

Fallow-Wheat

(-2 3) PPIX YL AN UIIS

R>=0.7064

2.5

Observed crop yield (t ha-

3

T
(2]
o

T
—
)

Gey

—
g b
S

1) PPIX Jeay

1

)

Sorghum-Wheat

Mungbean-Wheat

WO XX DD
SO oo oo
AN AN AN

NN oon T I v
[elel ool ol =]
AN ANAANANANAN

0 N VN XN XNV N 0NN X N D
Wy

10T

o
(1)) PPIX JeoY M “ung

L5

1

Long term simulated wheat yield under different tillage practices and cropping sequence 23/29



Sediment load 2017 Sediment Load 2018
500 500 -
Fellow-Wheat Fellow-Wheat mmMoldBoard
— 400 - 400 A ETine
g} ¥ Reduced
300 4
—
= B Minimum
= |
= 200
=
s 100 - PR Pty -4
' T
w2
600 - 600 -
Mungbean-Wheat Mungbean-Wheat
500 500 -
400 T 400 -
300
200
100
0
Event Event Event Event Event Event Event Event Event Event Event Event Event Event Event Event
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 B

26/29

Collection
Drum




Erosion

under Conservation Agriculture
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Fig. 3 Runoff under different tillage practices and crop rotations
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Fig. 4 Cumulative runoff under different tillage practices and crop rotations

Note:
*Runoff decreased with decrease in tillage intensity
*Double cropping reduced runoff than monocropping
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Conclusion

Reduced tillage (chisel plow plus cover crop) is
a successful Conservation Agriculture (CA)
strategy for soil carbon sequestration, climate
change mitigation/ adaptation and thus the
sustainable crop production in rainfed areas of

Pakistan
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