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Micah, North
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MS; an engineer
designing sailboat
parts; no girlfriend
@ 28 years old. |
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Zach still
wearing
blue shirt

Angkor Wat, Cambodia

14 years old
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A Susan Andrews, USDA-NRCS, National
Leader, Soil Quality and Ecosystems
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A Gilbert Sigua, USDA-ARS, Soil Scientist, Florence,
South Carolina. Congratulations:!! ASA Fellow 2012
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| Michael Wilirams
b USA

| LyadtaHabk
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Ph.D. and M.S. University of the
Philippines at Los Banos graduate students
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In Cambodia, after the restoration
of peace, the area of annual upland
crops soared from 120,000 ha in
2000 to about 800,000 ha in 2012.



Twelve years 680,000 hectares
(1.65 million acres) of forest gone
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The DATE approach was mplemented since 2004 (Kampong Cham), stating wih sxperiments in controfied condtions and demonstration piats (fist and second loops). Although
no rural development project was associated to ths research, 3 pilot extension network was intiated in 2009 (third joop). In Ratanak Mundol (Batambang province), this network
covered 4 villages and involved 64 households, applying DMC systems on 200 ha (35 ha of spontansous diffusion) in 2012.
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A holistic approach of Conservation Agriculture that unites engineering,
research, on-farm demonstration and extension in Cambodia

‘ cira d S. Boulakia, R. Kong, O. Husson, V. Leng, V. Sar, K. Soeurng, B. Thy, L. Huot, S. Nhem,
S.Pheay, M. Reyes, F. Tivet, L. Séguy

O

Contextand objective

In Cambods, sfier the msiomton of paace, the ares of annusi upland crops soarad from 120,000 hs in 2000 1o sbout 800,000 ha n 2012. This devebpment has been
P ted by mgmton from Isted centml mgons o forested perphers! mgions, the illegs! cearng ofbests snd stong mgionsldemand for meize, cssssvs and
soybean. Today, the produdtion of annual cash cops (ie,, soybean, meize, va) is an impo n the dewel nt of smalholder sgricultus on the
wesiem and northem provnees. in combinaton with the harsh climate, and hgh rste of soil organic cadon (SOC) mnemizsto izad farmng rosted the
probem of soil degradston. Meintaning productive capscity of the soil is a cucsl eement for long-i2rm impovement of hvelihoods In 2009, the Cambodien Ministry
ofﬁgncu!uesnd ForstryMShoshda rch and deveb led by North Carolna AZT, CIRAD and funded by the USAID though the Feed the Futue

Ir tion Lsb for Coliab Re h on Sustsinabk Agnculme and Neturs! Resources Mensgement (SANREM) directed st local smallholders and besad on

conservafion agnculture (CA) anddr ified direct ding muich-based cropping (DMC) systems.

A Holistic Approach based on Diagnostic, Design, Assessment,
Training and Extension (DATE)
DATE s s nulti-scsie, multi-stskeholder paticipstory spprosch, f

integmitng scentific and tacit knowiedge. The approach combines
de nowo innovaton though exped-basad probtypng, keepng the practices
range of possbie options wide open, and s =sfep-by-sfep desgn, Typoiogy
favouring sdsptstion and Bsmng prooesses DATE is buit on four .Eih‘"’""“’" /
msin components: a disgnosis and thee bops of coppng system <
design. The dagnosis povde s multiscsie snshsis of the g ..
n‘-' I

Analysis of [

>0 0

sgricultuml systems. On this basis, s Bmge mnge of cropping
system are desgned and tested st difeent scakes, with three
successive leaming loops (Husson et al,, forthcoming).

Piaas teomma matiarh Preastenuon networn

Vo Wi war ow ¥ iy = ==
Experimental Units for diversified DMC systems

The first bop is conducted by agronomists and msearchers, n exparimantsl plots. Alsge range of high
biomass-C input under DMC syslems (ie., cower/misy crops successons, sssocatons, rofstions and
different levels of intensificstion) sre sssessed to snficipste marketchanges.

On-farm assessment

The second bop iskes pee in farmers’ fieds where the most promisng systens se tested by farmers in
intersction with msesrchers. Prcious informstion on pmctesbilty and mansgement prncples are
deveoped. A pooess of on-farm sssessment is used o maich DMC systems to smalihodes’ conditons
and stmtegies. Feed-back fom the smalhoders is recoded throughout the process, so thst every
constraintcan betaken into scoount during the experimentsi phase.

1> [

Network of pre-extension

The third ioop tsk=s pece though s network of pre-exienson, managed by extenson
sgents with sgronomists/esearchers’ backstoppng. At this stege, s detsied record of
cost, Bbour mquirments and economic performances is maede on 8 sub-ssnpk of
repesentstie farms. The changes n technical and economic performsnces sre
assessed n =al conditions and the constmints fo adopton are reviewed, o dentify
and test messures to facilitate the dissemination process.

The integmton of these thee loops nio 8 holistic nnovaton sppoach feeds the
owersll eaming-by-doing pooess. At sil ewels, muti-criters evaustion feeds back into
the successive loops oftechnical sdjustmentand improvement.
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A holistic approach of Conservation Agriculture that unites engineering,
research, on-farm demonstration and extension in Cambodia -

‘ cira d S. Boulakia, R. Kong, O. Husson, V. Leng, V. Sar, K. Soeurng, B. Thy, L. Huot, S. Nhem,
S.Pheay, M. Reyes, F. Tivet, L. Séguy

Contextand objective

In Cambods, sfier the msiomton of paace, the ares of annusi upland crops soarad from 120,000 hs in 2000 1o sbout 800,000 ha n 2012. This devebpment has been
P ted by mgmton from Isted centml mgons o forested perphers! mgions, the illegs! cearng offoess snd stong mgions!demand for nam csssavs and
soybean. Today, the production of annual cash crops (ie.. soybean, maize, va) is an i n the dewel nt of smailh a on the
wesiem and northem provnees. in combinaton with the harsh climate, and hgh rste of soil organic cadon (SOC) mnemizsto izad farmng rosted the
probem of soil degradston. Meintaning productive capscity of the soil is a cucsl eement for long-i2rm impovement of hvelihoods In 2009, the Cambodien Ministry
ofﬁgncu!uesnd ForstryMShosbda rch and deveb g led by North Carolns AZT, CIRAD and funded by the USAID though the Feed the Futue
| tion Lsb for Coliab Re honS b Agncuhule and Neturs! Resources Mensgement (SANREM) directed st local smallholders and besad on

conservation sgrculture (CA) snd diversified direct seeding mulch-based cropping (DMC) systems.

Training and Extension (DATE)
DATE s s nulti-scsie, multi-stskeholder paticipstory spprosch,

AHolistic Approach based on Diagnosfic, Design, Assessment, ﬁ .3 /
ini2gming scentific and tacit knowiedge. The spproach combines f Arabeale o l

de nowo innovaton though exped-basad probtypng, keepng the practices
range of possbie options wide open, and s =sfep-by-sfep desgn, Typoiogy
favouring sdsptstion and Bsmng prooesses DATE is buit on four ‘Eih“"""“'" /
msin components: a disgnosis and thee bops of coppng system

design. The dagnosis povde s multiscsie snshsis of the
sgricultuml systems. On this basis, s Bmge mnge of cropping x
system are desgned and tested st difeent scakes, with three
successive leaming loops (Husson et al,, forthcoming).

Thammtes besate

¥ o S

Experimental Units for diversified DMC systems

The first bop is conducted by agronomists and msearchers, n exparimantsl plots. Alsge range of high
biomass-C input under DMC syslems (ie., cower/misy crops successons, sssocatons, rofstions and
different levels of intensificstion) sre sssessed to snficipste marketchanges.

On-farm assessment

The second bop iskes pee in farmers’ fieds where the most promisng systens se tested by farmers in
intersction with msesrchers. Prcious informstion on pmctesbilty and mansgement prncples are
deveoped. A prooess of on-farm sssessment is used o match DMC systems to smalihodes’ conditons
and stmtegies. Feed-back fom the smalhoders is recoded throughout the process, so thst every
constraintcan betaken into scoount during the experimentsi phase.

Network of pre-extension

Tha third joop tsk=s piece though a network of preexienson, mansged by extenson
sgents with sgronomists/esearchers’ backstoppng. At this stege, s detsied record of
cost, Bbour mquirments and economic performances is maede on 8 sub-ssnpk of
repesentstie farms. The changes n technical and economic performsnces sre
assessed n =al conditions and the constmints fo adopton are reviewed, o dentify
and test messures to facilitate the dissemination process.

The integmton of these thee loops nio 8 holistic nnovaton sppoach feeds the
owersll eaming-by-doing pooess. At sil ewels, muti-criters evaustion feeds back into
the successive loops oftechnical sdjustmentand improvement.

The DATE approach was mplemented since 2004 (Kampong Cham), stating wih sxperiments in controfied condtions and demonstration piats (fist and second loops). Although
no rural development project was associated to ths research, 3 pilot extension network was intiated in 2009 (third joop). In Ratanak Mundol (Batambang province), this network
coversd 4 villages and involved 64 households, applying DMC systems on 200 ha (35 ha of spontansous diffusion) in 2012
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Context, objectiveand methodology
Hybnd of com are widely grown s-nce early 2000s by smalmolders in the westem sreas of Cambodia. Alarge number of hybrds are avsilsbie on the markat.

However, few i jon are g g the yaeid i L 1o drought and to low soil fertility, smong others criteria. Through the Feed
the Future | tion Lab for C: ive R T : and Naturs! R {SANREM) funded by USAID, s number

b
of trals of registered hybrids were ed-out on sevetal i (Bont:o i: BB-l and Bonbo II: BB- ll)wsmoe 2010 on Moliisols in Rattsnsk Mundul,
Bstiambang province. They aim at ing the yield o the more ap| g 1o farmers. The expenments! desgn is bssed on s testad
colection with one control {cv. CP888) replicsted and each hybrid was tested on 40n¥ with two fertilization levels F1 (TON-30P;0:-30K;C) and F2 (116N-

65P;0:-60K;0) under | plow-based g (CT) and direct seeding muich based croppng (DMC) systems (ie., no-tilage, diersified crop
sequence, coverralay crops).

Com yield under DMC and CT management

Yield was significantly higher (p<0.05) under DMC than that under CT mar t. On ge, the & under DMC wsas 1.5 Mg ha™ and 2.5 Mg ha™' in
2012 and 2013, respectiely (Fig. 1 and Fig. 2). When comparing the effect of f the difference bet F1and F2 ranged from 1 Mg ha™ fo 1.5 Mg
ha™ under DMC and CT mansgement, respedively. By contmst, the gain in yield due o miners! fertilizers can reach almost zero on rich soil like the Red
Oxisol on basaltin Chamear Leur, Kampong Cham province.
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Fig. 1: Annual rainfall (mm month-') 2010-2013

DMC corn yield as compared with the control CP888

- In 2010, CPAAA, CPQQQ, and 30880 produced higher
yield then other hybrds, the yeld wes in swerage 38%,
31%, and 21% higherthan CP888, respectively.

- In 2011, CPQQQ, 30Y87, and 30880 wer the first top
three hybnds, with a yield 30-to-40% higherthan CP 888.
-In 2012, due to drought higher yield was observed with CP
888. Only three hybnds showed similar yields than CP 888:
30B80, P 4296, and SA336.

-1n 2013, higheryields were observed for SA282,

SA336, 30760, and SA501,20-30% higher than CP888.

During this yesr, significant difference were recorded, and
yield performance vaned drastically with given biophysical
environment, and climatic conditions. The hybrids 30750, P
4296, SA282, and SA 336 showed more stable yields when
compsred with the others hybrds. Additional trals may
confim these first results.

Fig. 3: c{:mparison of hybridyield between CP888 (control) and the others hybrids (2010-2012)
f Dovdozment aed Hz grouor wEm of P Amoces Fomplc be Do ot Be St
SAN“EM |NNOVA"0N_I;EG mrcutor b for soletcmlve mice® se Salssmadic Ageodiim ad Nl facuma .
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We have amasse
more than 500
cover crop
germplasms for
you Cambodia.
We know this

you will mamtalm 2
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| We built three

_ pillars of
conservation

mboda | agriculture in

(i SR = Cambodia. Now
LB s f there is a

To high and diversified biomass-C in| i
from crops and key cover crops 55

s mer government

i A B . department for
CA and CA
s s dedicated

[\ Qe (SUSAID === research station
land.

From 3 pillars...

Diversified crop rotations
+cover/relay crops
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~ The name of the
Department is:
ARSI G Conservation
TN PR it | Agriculture

2 = Service Center.
And some plots

Permanent soil cover

From 3 pillars...

Diversified crop rotations
+cover/relay crops
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Oh yes, we have
trained at least
20 Cambodians
who can apply
pillars of
conservation



Cassava based cropping systems
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Oh yes, Ph.D. dude

sttiderd e ndt’ foonk yrara
one plot at the CA station
that there was soil carbon
build-up from CA and soil
carbon loss from tilled.
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A poster reported
maize yield in CA
higher than tilled,
that black line.
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Potentials and challenges of Conservation Agriculture in the western upland areas of
Cambodia. A case study in Rattanak Mundol, Battambang province

@dcirad

Contextand objective

Rattanak Mundol is one of the last Khmer Rouge stronghod amas n the wesiem Cambodia, whem 440,000 hs of forest lands have been mckimed n s decade sfier
the full pesce estsblishment on sll nstons! femtory in 1998. The ever ncreasing msrket demand, the awaibee sgricutum! nputs and private senvices for powng,
induced dmstic changes in smellhoders habits. Small scale subsistence farming, based on uplend rice and peanut, quckly shftied 1o commercial farming based on
soybesn 2003), com (2005) and csssava produdtions. Intensive plow-based tillsge and rdging with cassava monocultu® have induced s markad soil fertility depieton
and soil degradaton. Q)uplng wih oln'rse change n'r\peas (dmught and flooding) and higher poduction costs (chemical fertilizers and chemical weeds contof), this

R. Kong, S. Boulakia, V. Sar, K. Soeurng, B. Thy, V. Leng, L. Huot, S. Nhem,
S. Pheav, M. Reyes, F. Tivet, L. Séguy

v‘

2/

schame has § and of the farms. Onfarm and natwork of p hse been used
since 2009 though the Feaed the Fu\ure Lab for C ve Re on St b L snd Netuml Resources Mansgement (SANREM) o
et SR \ch-based =tems (DMC) for et dd
Proposed cropping sy nd of DMC adop e =

Pigeon pes (Csgnus csBn) is successfully tested as cover crop for com 1o mpisce Styb (Styloeanthes guanensg) on
this highly-sksine Molisos soil with pH 65-8.0. For is possble conpetiton, especially on poor soils with ow
fertilizaton, pgeon pes is sown 10-15 days sfier com sowing in the inter-ow. The network of pr-exienson ncreased
from 2 target villages, few households and hectares in 2009, i 4 villages, 200 ha and 64 household n 2013, even
facng yied damage due 1o bng drought span n 2012, and ending wih the 300USD he' free-nierest crediton nputs
and services. The farmers a® convinced by nodill on crop msdues, saving the cost of soil pepamtion, higher fiexibility
regading the sowing dste, and soil restomton impmovement. Howewer, they are still rectant fo nvesting sdditional
lsborforsowing of pigeon pes.

Yield performance and gross profitmargin (GPM)

Irrespective 1o the )e.ars of DMC pvadnoe the yeld of com under DMC mansgement wes similar to those observed
under d under higher fedilizer level (TON-30P:0.-30K-0) whare higher yields were
observed under DMC. As 8 msult, the GPM of DMC pbts wer lower than those under conventionsl plow-based
management(CT), exceptin 2013.

=0 Mol YOMGI AOMCI WOMCI WOMCA WOMCE \ 101 pawet soMCI sOMCE SOWCE EOMCH mONCS |
w0 y‘?m ‘
=1 !am
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| E:f
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03 213 |

Note' 5ars Indicats e mean. NUMbaY insids e Dar I UMb Pt nzcmsraﬁsam M2 sEdard aror, DMC-1maanst yasr OMC pracice
P, ials and chall for and scaling up

The proposed DMC based coppng systems ae conpstibie with the opemtons conducied by the privste contmctors,
generslly nwohed n mechnery pesticdes and fertilzers supply. The farmers a® curous for nnovstive technologes
that could mduce Bborsand producton cost, while sustsinng the crop productivity Some farmers sieady nwested ns
4-row and 2-mow direct seeders. Pigeon pes could be used for catte and pg fattenng which is being pomoted by

[eR——

Conclusions

- Farmers are convinoed by no-till sowng on
crop msidues, fo ssve cost snd o pesene
the soil However, any addtional
cost or Bbour nput impair the use of
cover/elay cops, such as no-till sowng of
mungbesnorpigeon pes

- Tmining and communicstion s= aiso one of
the man issues to promoting DMC copping
sysiems. Improvement n now-how and skilis

NGOs n the mgion. Addtional engneering and msearch works should be conducted to sssess the best
of density and sowing dsie of pgeon pes with com 1o reduce waier compettion that could oocur. Others legumes
speces that coud be Bborreqg ) should be evalusted on these shkaline soils.
Access to specifc DMC equvpmeﬂs (Machine Auto Part Co., Ltd, Thaiand), fetilizers, and cover crops are fodsy
faciitated, but the lack of fnancel support repesents one of the man constmint fo the exiension of DMC cropping
systems. Dewelopng DMC systems for cassava (sfier chiseling for furow openng), n mtston with com or soybesn
infegmtng s nutrent oycling stmtegy (imitng stem removsl of cassawe), repesent one of the man chslenge n
Csmbodia.

of both hoders and ext sgents s
needed.

- Givng addtionsl vate o the cowermisy
crops (cash andior animal feeding), facilitating
the scoess to credit wih bw nierest rsie
(subsidy for payment for environmentsi
services) thmough farmer cooperstive will
boost the adopion of DMC cropping systems.
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0% of women and
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burden in annual cash
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Siem Reapunthaeaof 100
m? divided into 4 plots

M‘erfmmphoto above’
+Yield- lowest TD and highest
CA not significant at 5%
*Net income— highest CA,
depreciated cost of tank and
drip with drip life shorter in
tilled systems
sLabor - least labor in CAD
with dripas key; in CA labor is
saved by notﬁﬁng but labor
isadded byadtﬁtnon of mulch
and cover crop

Impact: Reduced labor and
income of $350in 100 m?,

percaprta income is $944

Governm,
Fom USAID HORTICULTURE

INNCOVATION LAB

UCDAVIS

Vegetables Production in Drip Irrigation and Conservation Agriculture
for the Disadvantaged Women in Siem Reap, Cambodia

Don Immanuel Edralin, Saren Ry, and Manuel R. Reyes

North Carolina Agricultural and Technical State University

Tilled

Treatments: s conpes soc cesznwan e
T- Tilled

TD - Tilled with drip irrigation

CA - Conservation agriculture

CAD- Conservation agriculture with drip irrigation

plications)

Yield T |CA[TD |cCAD|
Chinese Cabbage (kg) 391 397 362 382

income (§) ccacunzil 7| ca T cAD.

Gross income (G) 165 164 152 164

Expenses (E) 41 39 59 49
Net Income (G-E) 123 125 92 115
Labor T | c ‘-r_,:- CAD.

75 70 49

um- wcvanon Las Q m

Timein hours

Conservation Agricultu re

Oh | almost forgot,
there is another dude
Ph.D. student named
Don. He is Filipino but
doing research in
Cambodia. He loves
Cambodia. And you
know what he found,
CA and drip for
vegetable production
Increases income for
women in Cambodia.
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@ Rainforest - Mindanao



http://www.flickr.com/photos/30369673@N06/8231531320/sizes/k/in/photostream/
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Solllerosiomn
control?!?







7l F-rom SANREM  -Philippines site

nservation Agriculture
Arachis pintol
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AW Gross Profit Margin
Researcher Managed

Conservation Agriculture ( Year 3)

Arachis pintol: $1,627

Tilled: $205
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