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__ ‘ ‘ 'If farmers use the Agroecological model correctly, they can

Increase their yields and ensure their food supply while preserving
biodliversity and reducing their impact on the climate and soil
depletion. They also become less vulnerable to climate change as
they grow many different crops and improve the soll structure*

Source: Ellinor Isgren, a researcher at the Lund University Centre for Sustainability Studies

Source: SysCom Kenya ‘




Long-term Farming Systems Gomparisons Trials
in th - DICS ()

’

Sys Com @&

Kenya

28 Profco- o
W2 Africa

‘ !«;;
‘.7—.‘ / -y.

N

= - Vegetables



https://systems- comparison.fibl.org/)

Why SysCom In the tropics project?

. To compare organic versus other farming systems e.g.,
conventional, biodynamics and agroforestry in relation
to:-

a) Quality and quantity of crop products

b) Resource use efficiencies

C) Sustainability of the agro-ecological systems

. Provide solid data that can be used to influence policy

. To disseminate findings to stakeholders


https://systems-comparison.fibl.org/

N  S/sCom-Kenya

Components - LTE & POR

g e T Running since 2007 at Chuka
e SO, ad eumad  (Tharaka Nithi) and Thika
i - DA S e (Murang'a county)

3-years-6-seasons maize-
based crop rotation

Farming Systs: Org vs Conv

Randomized Complete Block
Design with 2 farming systems
at 2 input levels (High & Low)



SysCom Bolivia
Components—LTE & POR

Running since 2009 at Alto
Beni
Cocoa Agroforestry systems

Farming Systs: Monoculture,
Org, Conv & Succesional
Agroforestry systems

Randomized Complete Block
Design with four farming
systems



Components—LTE & POR

Running since 2007 in Nimar
Valley

2-years-cotton based crop
rotation

Farming Systs: Org, Conv,
Biodynamic & Conv Bt

Randomized Complete Block
Design with four farming
systems



Biodiversity (Bacteria& Archea) - Kenya

9 years after LTE implementation
High input conventional system more diverse than organic farming system.
Low input systems have similar diversity.

. Unique .
Site System OTUs OTUs Richness Shannon (H)
conv- 3193 2444 877.2 6.26
High
Org- 2314 1565 7575 6.09
. High
Thika ora-
9 2307 1633 823.4 6.12
Low
< Conv- 2268 1594 728.6 6.0
Chuka (Org-Low) e Low
2 Conv- 1737 1400 407 5.29
— Low
conv- 1497 1210 358 474
High
Chuka ora-
9 862 525 405.5 5.33
Low
org- 820 533 350.25 5.08
High

8 Source: Karanja et al., 2020



Biodiversity (Bacteria& Archea) - Kenya

14 years later after trial implementation
Organic systems more diverse than conventional farming systems.

Exp Shannon Richness Eveness
Chuka denDF F-value p-value F-value p-value F-value p-value
Farming systems 9 9.19 0.014 19.82 0.001 0.78 0.400
Input levels 9 7.68 0.021 7.68 0.020 0.60 0.458
Farming systems x Input 164 0232 6.75 0.028 1.74 0.219
levels 9
emmean SE emmean SE emmean SE
CONHigh 222.98 16.09 ab 1080.15 88.41 a 0.774 0.006 a
CONLow 199.63 15.22 a 1062.13 87.67 a 0.760 0.006 a
ORGHigh 297.80 18.59 b 1793.63 113.93 b 0.759 0.006 a
ORGLow 227.17 16.21 ab 1230.87 94.38 a 0.763 0.006 a
Thika denDF F-value p-value F-value p-value F-value p-value
Farming systems 9 0.13 0.726 6.23 0.034 12.64 0.006
Input levels 9 1.75 0.217 10.46 0.010 6.53 0.030
Farming systems x Input 247 0.150 0.09 0.764 1.97 0.193
levels 9
emmean SE emmean SE emmean SE
CONHigh 255.85 28.16 a 1250.35 166.79 ab 0.778 0.009 b
CONLow 198.51 24.80 a 791.34 132.69 a 0.789 0.009 b
ORGHigh 216.79 25.92 a 1586.22 187.87 0.730 0.009 a
ORGLow 221.60 26.20 a 1146.32 159.70 ab 0.768 0.009 ab

Source: Hartman et al., 2023



Biodiversity (Termites) - Kenya

a7 (49« Higherabundance and
: x0T S

g 1 30 & diversity in organic high input

- & systems.

2 | 20 8

£ A 3

@ 24 =

2] 10 %

0- Lo
Conv Org Conv Org  Conv Org Conv Org
I ) o Low High Low High Source: Anyango et al. (2017)
o Higher abundance and diversity in
c : 60 organic high input systems at Chuka. o B - More damage at Thika site.
0]
o
8045 856 |
cm

Edu- 94
0 0g :
E=] g 15 07T .
w15 - L2
i 1l
38 0

CHUKA THIKA CHUKA THIKA CHUKA THIKA CHUKA THIKA

10 Source: Anyango et al. (2017) Source: Anyango et al. (2020)



Biodiversity (Nematades) - Kenya

Effect of farming systems on nematode assemblages in soil and roots

«o Higher build up of FLN in organic high
1200 Effect of organic and conventional farming systems R g p g g
- on soil nematode assemblages at farmer fields /ﬂpr SySf ems.
3 1000
m Bacterivores
g M Fungivores
= 800 W Omnivores
‘e m Predators
2 600 m PPN Feeding groups Farming Practice Organic Conventional Non Amended
i
=3
g B \(ElP0) Bacterivores  226aC 886aA 227aC 548bB
u
=
% Fungivores 74 aA 125 bA 125 aA 70 cA
E 200
= Omnivores  48.aA 105 bA 1742A 206 cA
0 . : . 5
EP Org Cany NA Predators 31aA 123bA 33aA 110cA
Farming System
ns * ns *
Effect of Organic and Conventional Systems on Root
1200 Nematode Assemblages :I-E[, Y Bacterivores 452 bB 932 aA 434 bA 330bB
2 - - .
s 1000 M Bacterivores M Fungivores m Omnivores M Predators B PPN Fung 5 178 cC 360 bB 681 3A 204¢B
)
'2 Omnivores 125aC 120 aB 472 aA 267 aB
< 800 -
o
B Predators 95 bC 359aB 0bB 73bC
2 600 - . 5 * *
s
E 400 -+ Source: Atandi et al. (2022)
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Farming system Source: Atandi et al. (2017)




Biodiversity (Earthworms) - India

Higher earthwonm abundarnce and biomass in organic and biodynamic
farming systems.

Density of Earthworm per square meter 2017

Biomass of Earthworm per square meter 2017
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Biodiversity (Bacteria& Fung) - Bolivia

12 years after LTE implementation
Successional Agroforest system and Agroforest organic systems more diverse than
Agroforest conventional & monoculture systems.

Permanova Fungi Bacteria
Df SumOfSgs R® Fvalue  pvalue Df SumOfSgs  R* Fvalue  p-value
PERMANOVAL Production system 4 166,090 0.19 2,04 =0.001 4 21,077 0.18 1.92 =0.001
Location 1 32,197 0.04 1.58 0.005 1 3534 0.03 1.29 0.083
Production system » Location 4 82,758 0.09 1.02 0.306 4 11,044 0.10 1.01 0.333
PERMANOVAZ® Crop diversity 1 49,518 0.07 2.40 >0.001 1 4040 0.04 1.44 0.048
Management 1 45,244 0.06 2.19 >0.001 1 10,486 0.11 3.74 =>0.001
Crop diversity » Management 1 25,583 0.04 1.24 0.052 1 3021 0.03 1.08 0.241
Pairwise PERMANOVA MONO C MONO O AFC AFO SAFFS MONOC MONO O AFC AFO SAFFS
MONO C - =>0.001 0.0017 =>0.001 =0.001 - 0.004 0.065 0.006 0.011
MONO O =>0.001 =>0.001 =>0.001 0.001 0.103 0.233
AFC =0.001 =>0.001 =>0.001 0.001
AFO 0.011 0.522

The production systems are abbreviated as followed: MONO C = conventionally managed monoculture, MONO O = organically managed monoculture, AF C = convention-

ally managed agroforest, AF O = organically managed agroforest, SAFS = successional agroforest sequence. P-values < 0.05 are expressed in bold.

* PERMANOVAZ assessing factors crop diversity (agroforest versus monoculture) and management (organic versus conventional), omits the SAFS production system to

ensure a balanced and full factorial design.

Source: Martina et al., 2022



Gonclusion

Organic agriculture has large potential to contribute to:-
Biodiversity Conservation

Soil health
Productivity, Profitability & Sustainability in

Agriculture

For full exploitation major efforts are needed to tackle:
Biodiversity quantification
Biodiversity loss
Biodiversity conservation
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ANY QUESTIONS?

You can find me at

*-0 (@username
*-0 yser@mail.me

Schweizerische Eidgenossenschaft

Confédération suisse

Confederazione Svizzera . N

Confederaziun svizra @ Swedish Socnety .
for Nature Conservation

Swiss Agency for Development S~—r

and Cooperation SDC
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’ f\f]] ca AGRICULTURE
Trust Growing Sustainably
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