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g | FAATHT AR FA AT THRT
T@Y (Ehe ATdTes 9 79 @ |
Tg TR FIRTATS FITY, TIHR
qTAEE, RARAEE TACAATAIE Goh]
ETHIhRS HRT AT ITH FANT T
qicheg | qT HABEEHT HIgardaronl
EAIF IATE T JeAigd BTHIhRE
PRETHT ATLATTTAT TA AGTEHT

Chilonis), #FTHEATRE a3
(Campyloneurus mutator)
HIERTIT, FATTTT ATHT ITSTHT G |
SHL BT FATHIT AT PBIRTHT
HEd YThids q98% 81 | 9Rd T
ATSATISHT AT BRI (AR AR
TOAT I GAHT BISUH TEUH T |
RN AT 40,000 FATT &5 |
90-90 fET®l FRHAT I TAHT BT
T HRIHT AT T3 Iocd @ ANTETA
THT T IGHT ICATEH G TehT faraeT
AAGAATE Gt TUH B |

93. SRR 9EaT TUHl TR HIRT (

qTg7g | AUTAHT qi AT ETHIHRE
FRESA JATEA T TAN T Hfebwg, |
FTSHITAT TP AT TR G
TAHT SATET AT AThT A h] FeTes
AT TEG, | G ATAPT TAATH
A T 6 Geberdl fafe S A9
TEG | A Hbad dfg gorae fafa
TSI STHEHT TR HAGEHATS Fh!
TFETAAT 2T HebeTr T Uae, | HeAGH
el AT ATeATd ATAR AATAIT
Afehreg | AH Hebelrl el HATS ¥ -
¢ fedarmwasr &4 qmr fufeaar

R4 HATATITHT IITIEE Freaman® ama (Mass Raring)  ¥aRT 79 qor Rieert Rears gars=
Tl TAT PRTBT AATHA © HRIH AR Feqred Giaf T TEhl ITAN ¢ TART T g |
SHFALATTAD] ATNT HIRTHT F&AT HA T 939 FHISATTATRT GI=T 93.9 FISAMIATHT AT Frare
T Fled qEl WH B | A ATALAF
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HATAHT AATHI AT T AT ATl BT
HFAT T |

930 @ T&T GIAT FISATTATHI
Fegwdrs 0.9y fafe i arerr qaetr
ITehT TAAIRT T 97 Teehl Yo AT
U §S | TR ATNT TRl ATl
RAGEATS 30 AATHI Aed[¥ATSAC [T
[ep st < e 2mer vy feas
e TG |

AT ATET AMIH TERHT AT
TAATRN B GATR T T | 100
FAT FRISATTATR] ATTART ATRT .94
fAfT aTer e afedl =ilfe T EH!
3/% fast ufg &3 R fAere o wa
U HIRUHT ATRPT FGHT fa 9aag |
FTSHIAT BT AT bH] FRE % TILT
afg, faieset ddae T T 919 At
e ATl AT TR ATA Fe ar
FTHEFHT e |

6 G ATHTHT, FHISATATH ATIdTS
HTETReP! TIHT [H @IHEe AMEaT
Teg |

40 giqerd HATEHAT AR

g7 TEAT ST

-gifeda Wy, foer W T, Y oare
Te, Y fell ¥ arser =T W e gfede
HATETRT

O e qTHeb] ATRT SAATILH GRTH
WA U ATHTR] GabAH! [TART AT
AT FISTA HISH gAIES | STHT
A3 FgATA Fd 63 |

AT &S T T Al HABT BT A
GASTRAT TART T |

AT HRIHT |, AT T TTEH
F 9T ATTAT FANT T Fiehr, |
93.¥ FIHTA HRIATS GAARAT BIEA
fafer
A ART T T

-l FATHT, ANTHT TUH FATs
FRI & TATUHT foearel arq qgm
SIEETHT T |

-afg A FISH B T ETHIHRE BRIB
[Fa==1r T O AT FRUSATIR e |

T BISHH FIgATATS G2 B

qEET g A AAE qAT FATS
FradTETaTe T= feRfaad e |
ATAT FANT T TEAT
-TATATATS ATSRIHT TATHT Bl |

JATE RIS S SISHT EH e
HIAT I JARA THAH [q5AET
TS |

934 ATET PRI FALATTAB] AT

-ATATATS Teh-TUeh L, HRT ATV
e T T ks, |

-3fg ATHTEE AEeHT T A A1eh FRT
AT T=aTAT Tbe T4 | T BT
TS | T9 G afe afd AU SIS
& I T B 9L, |

fares AR 9UHE TFAT TH
T @ e |

FATH GAT TH IXAT IE TTH
FIEHIAT FAAT G A THIAH qG
e fqdesdrs 9 fad |

A gobl HE@A WY dAlel [Aedred
g |

FISETATRT ATAT (AT

TATIROTTAT FTSATIATRT FARTHT ATAT
T @M@ Yid gael ledl Aaedrhl (
afedl gReR) @l &1 | T g fae
HRFEAT AN T TIRT 9 Alehws; |
ATAESHT Fqdie ¥ g § T FARAGEH
9l s Q0 3@ 0 FeT TART T Ak |
(Helicoverapa armigera-pink
bollworm  (Pectinophora
Gossyppieall) # @Rt FHrgarars
afedl AR Gl (TRER) AT
UhaTd Ufd 897 g7 fawel ®eepar
TEERI T TANT 9 Ficpeg, | T
YART &7 9iq AEAT & Fel YA I
TeH |

AATAHRT ATRT TALEAT TG
& MEe i REER |/

FTSATES! AT R0 AfH AT Feahrer
AT AT fare ' amefl o ¥
TATART AT GO AS(GA AT
M= A RTer=R Jeardr U
EX
HATATHT TUHI HTHATSHT TEaeTATART
T T Th YA TELEHT TednT
HATITAYRTAR] (AT FHIHTAT ATeHT
EX

TTHT AT A AYTA ¥ FoTIA AT
FeAlds qard [aed’ qUH B IqF
g=e] ATH IHIYT URNE GEdnT,
TEATAAT, THHART T HAU e
TG TUH! ¥ [guelia avaea fasraet
fafir=r faame gegmrer daar faear
TR AATST AT |

JBIT AUTA AR AR FHET FTANT
TRY FEHRIB! ATHITE IATET T
AIEHT w72 TAUTA  FEHIIHT
HIFHATE THl FHGATE TATAS &Y
FT T Fa FarsT HaAT |

Tl S AGAURT Al AT FIIHA
7 F9¢ ahedHT gHT IR IS

feuz ave =smaegr TH T T
ANRERT I STATITHAT |

HATAAA A HALITIH, FEeb1 T AT
Ao fafag &ear FH TEs
Ire T A5l AT Aad & Hecaqor
AT TAT FAFHABT TEATT TWH T
F, A FFET TR ETAT
U efef I[Xehl JThbS T W?‘Uﬁ'q
AATHHT [A0AT Teaera= 74, 49 ¥
ATT ATIAYRT & THeT o ST
ATNT AT GG (aeard et aarsd
AT |HEAT ZSRIIA! ST BATH TSl
ATAH! A T T F (e
gfaferer AfHeT Heeaqol g wve AU
UTeBfeTeR ¥ HIAT 89X FEATAAT TR
T9T VUSRI SORAAA bl Glaterehl
TN AATART AT i ITART &
qATIT HAT |

JEl AATAHRI HT &TFH fapradr
gfafasr ga1T T SAaeie fawraHr
TIRIAA FEANT TS AT T TR
ferepTorAT e 1 33 UTEerepl e
b qHYR TS ST ATHES ATNREHT
afq Farsd war |
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gl@faﬁ O 3 ﬂﬁgltﬁ?rgl@f
HN AT qERA a?TTFZQIH&T SIBC |

gAIEIgY WY
FISHTST AT 40 THRIAUE T, e
F ATTATART IR ATTTAATHT
AfTTR T HiFgEAeIT Blaet AT
FT FAT ASTEH] AT T FHUFHEE
TRREH Hel JATHEe [auded Thiad
FHTATIAT ST T ATHT T |
TCETHT F9Te [haTH FoehT Teder ITareT
fafafeamrer SERT F31 T AET aArSy
T &fer ¢ HT i 3Tt agd aan |
Fftrept i sifeerr wife weea @ St
AECAH! AT HY I (Gt T T
THIH A |
FTIFHAAT ARG YT [FATT HETH TR
aferd, FTed [aa e Yo, At A

ATARTS e, aaraefiarn, e
ey, FFET HA=aT T By FaETIed

qaER el F TN Hq STHAATE
fFames AR a1 qehaT
T ? A, TARH AT & B 7
ERIRICAE I PIME N Ce R e
FRETATs NS ATSH T B |
&l fequiter ®ia fawma
HATAAHT Te-qfad THHET
. SIS BTHT ARTHIT AT o |
TRTS T I TG AUHT T |
e fefordreanfar wiegl | ==
fawaeT gadaEd I | TR
T TFRET A=A FAR g, |
FAFH B TATH AT Y FIS
T 7Y qUfE GEATIE B |
TS T T TIE ATERSHAT T
FEFT T ATIITF B, | THaT T G

AN TRl FATS | ATVRTA ol

HTANTHT IUTEAE Ae% @bl TP,
IIER &I, AIHR AAATRl ATaH9EH
211 Bl ¥ U FISEr o, g9 4o
Se8l, AT ¥ ORBR SXIER B 9
T AF AR | H TATATHT Fe-

qAHT TAATH! AT SERREIR

IFRA T fF AT 9 AT

ATIEYE ATHN B | TWHFR DAL
HOH G | HAB! PRI FATH MR
STeg, | famiramr g fda | ware A

frmrr Wiwedr gares a5
gl [l i aatmra s9ar
U AT Tl adred |

T forst qor AT e 2 drge,
2T FWIATE q1ed, HaR HSal, AT

AT Faal | 3N 2l {h Bred 99
THTRITERT T GRATEr [eFaTee SHHAT
YT AT B | Sides fafagar ¥ @
Sfeu®l faoa AUH FET TIAT
TER Fferg sirefed 99 o |
Mt AT ATANTRT Fa=T T STHIAA

FSTAGRT T HATH A feoqoly T
FHHHAT GLHRA BT qoia I i fager
GHUTHT ATHT THHTAT] Wff X ep]
HTATA qftd TN AT | FHHT
fafeamar anfex smuspr fawzmr § @
FARA g Thl qaTss Teedl T
T AT TEd TATST THATaH

AT ¥ AYTAR] PR AreAH G
TS AT (F& AT ATNT Tl
TATSS, TATADT AATAPT THIG BT T
QR ATGTE ATIA T gATg | TCSTHT
ISHT (AU AUl TEHA AXHRET
Frafead I T a9% ATRT HEThl
TOHT MM T@TS FAATSHA |

ftear FHTael AT qa< fasorHTan
STRTel AT AT T HHT HraeT
FET ek AT FHTT SATARTeT FHitrels
qfSTepare il aarsd |

T Mg T4 "ty fafeur wuwer
FATSATHT o7 THTEPRT STl TS O
faezrar sire fegq )

E1gH, WAl FATESHT Hel AT deda |
fect RATEST T 99 a=ar ATH G |
FHITHT HATH g1 ST G | AT FHXEedTg
gfeaa AT FHTEET T SAH G |

AN FHEF GHE HETHEH TAET T
A ¥ wlitae fafew war T Gy
A= B[ | BTHl a13 aTsel HE B
T P =T HRTET elehl A Al
T | afedl [haT < fasmesr &Herr faerar
gt wiefv® wfer eifem Tg 1w
AT TEATT ISl |

TFIAUSH IT-MGTh TS qr@iee
T Afbrgy qR faa w1 fopareane

I faoquiree feehT WERTgel THATAR
TP BT @RTATET ISHT ST 9, |
TERTEST AT T39T ARFIRE TohH TAATS
YT AT GEATTFT &1, BTHT TgTivish
AT P RAreerepr gftaerrorare
g U B | e e
EIT &5 | AT deebl qeHT FHIET
T AT SATTHT B, | &1 FHlwTehl BIIhT
ECIECIENECAEE IS I L

2 | TREA TR JANTHN HT g |
gfawazare fawrdt g+ & A=
FIATAHT ATEAT S I 2 | KA
qraeTHaT S | (haTEs qq AR
g | SHA, &iv Aqifq, wsaw
SITSUehT 2T 27 |

AT [FETT HEehT el TATALHT 25
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=
TR ¥ SAVIHIRT GRET T | T,
74T BT fasirepr SeaTa Ty | afeaTR
FIA T T J97 I5hT G | faseaart
TIHT @i T | FFaTe! AfPR & ar
? fpam AfaeReT HTuTET AUl
T | ARTGHT 9T AT AT | THATR
quate wfrar b o | ArETaeE @
fad | FHTSTETET HIgAHT ST BT
TR &9 |
QTP ATNT B ATTATART HATSTH TT
FTILTAT TSI AT IgA ATTRIA
FH AT FBH TH ATTHT AIHR
FHARIEEH! [SHNTHT IATATTE GATehT

AT FhI Gl =R
fer JgTee e

FIGHTS! AT Q¥ Mg Foar qar &y

fasra dige FFATI=IHT HHT Gl
faea® T BT TE TIIAT FEFHA
AT FQTH G | e el qed ot

HHT G R AT, TATUT FTehT Wy

ATATS ISTIT FHARIEEH  ATATAEE
efT0T g QAT SATg | FRBIT AITHT
HTHT 40 FIALTHT A HTHES Br=T
g7 AEHAT FTA FEH A ATy |
Afaeprrer ‘gt s, Yt ofra a=nea
A ETHT FTATE TS qHAT | AT
faeerare feiR <uEr Famw | AeHd
QAT FAHHA fobd ATSIH | T@ATTE
A T fAUTErl PR ATER URAY
TATST G FTLT G | %0 yiqerd
AR STHIAHT TS HeAh! THE
WH |

GArg+ FETHHT a13 ETHT aTadra T
T | G (e =qehT B | AT
feramr faenfad &% TUHT BA |
TSIl TTATHAT FHT IATRE  FHHT
T8 JAE THeaR fatar, ®&UE FHd
faep, WTga gi@, AfeT 9fA Afadr
Toa®! & TH TH1T F9Tell SM0ad
F &AHT ATHIETATE FATAT FT
AT o I qTHHT [aTTH T ATRAT
fa=mes T I |

FHTILTAT ST FH fa T FeTe,
fAdar® #IT FHIgwarn, & fax
ST HEWIITE GISelel TAEVRUT sBitrept
ATIIT, FEATIAT T FAT AR
fa

FIAHH FoaTA ST AT ATHIG TRl
forg |

TETT TR FATH YO AYAT STAM
SFATAR! T BT AT TIT AT
T a7 TFATH KO BAR (a1 JATEh
ART YO YT AqE Iqded R34
T FEAFHH AT TSR & |

TS ITh HBIAHH HATITTHRT ATNT
JEATE ATEAT TS GAAT ST LT &7 |
qu/ qEgqEEd 3y featax geqof
_ FNSaaed T&dE
T9T T ATed ATUE
TR 2T |
ATSHT ATAR, FHI
T TTYATHT ATHT
j IATH 4o EWR
fasar gcared I+
4 gIarifad ATagE
STTHET ATALST
8 FrarEdr ar
g ATMTTATIE THT
ferstet TwATaT Tor
IR A A A S
TFATISTAT FRT
faedqy wITFTHT
AT gfeqRraer e
ESMTHT TTA §A
AT THHAT YO
giqerd aFEE IUde TRISH ared
SATTRT |
FHI TIL TTIATRT AT ATTmaT O
AT &% BSR SX0 HT L0 WAL ATa
Iued TR FEATH Il G, |

AATAT ITHTHT HLEIUT A

FIGHTS! TS % TUTCAT JTHIHT T
HETHEE] AALTHT Tg 93¢ (arred
HUHT G | T FITSSTH HHATAT TR
TR TREUIRT TIH AT TR
TS AT ¥ 3 &L TAT FAAHIT
3 FuRl AT fAattad Twr g |

NAE AIT AT A ¥R T AGLE®
fratfera e g1 TR fatfea g
] qETEETHT U R (AvAHH],
FETqX @A, FMATH ATHI, q&HT 9THT,
FEed Sell, AS(A Seheddl, WAl FABTIX
arewr, faaw fawy ore, srfaaws
Eh—l_oﬁ, ST bAl IJEAd ANTYdPRT gleh]
T | ATE ATIIHN Aqcashl FrHfcTepl

TRMIHNT HAMFAT A Haitad s
ATHETATE Frald ATATTRT TS AT
EX
FIAESIT O TET a4 FaTh
quf R 2T, STHITH! & federl AT
TAEATHT GERETR BTl gfeqagar 9=
IS TAT AT HeATAT AlEehl THT
T Tl FTHHT FEAT HeTHdeeh
99H Ulqerta® AT HeTaaerTa
SECIELIRIEE HSEY & Hlcfel [<eh] ﬁTQ: |
FEHATHT TTETRN FTTdGH [aeTe Feire
TIT AMGF gfqaed THT T TR
foraT | IEHSTAT AqTT gIeTETe 300
gfqdTEdT TEariar EH 47 |

¥ |
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I @refl, ATHRAT Il STRTTSAT

qiq : 09 /¥ /9%

99 ahed

AT A THMGUAAS TF TG TG 9%,
T YR @I, AT IR SRt
q= ARTHT AT AR Foers GI¥ GTT
AR bl 3 |

TS QU ATE AT T o fareprar
e favra Ffe a¥ 7ar @R feaaen
FIAT AATSS ATH | a9 99 9
TRFRATAT FodATg FAT TR HRT FaT
qe] gy At WA ¥ aferaepr faere
IARATIHT “qifyelr @R, @|ET R
T FTRTT AT STSHT HATST TS ehT
T | TG AU S TRIAUGAS 9t
AT IT JEITAT fafq=T T Gieept
AEd TS Ud @R Garsd wahd
TR B | TG fad IR gad R
g FqT B |
farearT W) @ g=rer Q% St o
fesebl Heqh =TaTe 9% HUHT e
gfiwg | @ weqEr uhrar, SR
AftRepT, If=rw URTAT ATE AT e
HATATAT GRET T Teehl Tewg, | I
7 AReEET THT GRS Uk fafirse
@R STHT FANT T TEUH S |
TYITE, ST aTIH ¥ ATARAT Bhag
ATAATE GATT A TRET G137 |
JTATITAT T qTH YRATS R FTART
I g A9 T 55.%, FEEEIS
9%.%, Yifad 3.3, RATE 9.3 T ®IEAR 0.9
I 9T & |

g a9 TSR QYL Td R T3, |
79 feq ®7 aifd® Aweca Fwodfq
TR TTAT BTHT 9T BT TaTT HUD
Tl A7 fam bl SR Hewd TEH B |
T AlEAT AT @R QY T 8T Forae<T
U & GrI-ehl 4 AT @R @re <ol
T | Y HEATHT Tk (9979 TehlRehl
QIR T 9T 5 AISTHT G A5+, |
a1 qfewiefa § @ amuer fqdy o
FEE T (a3ee TS | 37 WA A"
21 | FreeHT gfedr afedr 8% qree g
e 39 afe fad &a1 a1 qwaHr R
T TRTHT &7 I FAd 91 G | &<
9 FIETHT @R HEed & | AT FIA
TIRYIHT 3 HERTHT GI¥ GIU¥ T8 g

TRePT (9 A= qi Fieeg | =T g
HTSITHT i <ET {1 GR @1 T, |
ZATAT THT QR AT IAFATS ST
T3 TS, | GIRehT d1ffeh Heed i
3IfaE T

YR AEATHT AYTE Gebule AT QU
AT FUFEEA ddl @R @R JATSH

T [ FEsT AT qoH &l A @ad
A T IEws; |

79 faq faer g@qwr wrdaw gy
feFrefE e=AT arerEr EEr g fee
AR ERATE TS &7 | a9
fem  uafaafgst
TEATHT SHUS Y O
el g @I T |
L mEE e faw gy
3fee & aife 7 g
FEIEATE ATIG T

W I TG | F9 a7 Ha Ko A
ey g aoHr foshl g5 | a9are

TR 75 | T TR Gl @I
@R A9 gF a9 (439 3 |
FHRE ITT fEdHT Weal qal and ¥
qmEar @R @iar dfqare SR faears
qfe B | WIS 9% AT @Y et Feed
i@y af AiegEfas deea w9 g |

ST 4 AT TRAREARE qedee Td
IS Teb STSHT HATHE THTSSAT T
gr @ g | Afed afgel qwg
e YR @ e a7 TUH B | Tqel
afd @R#T Hecd e TETH B |

ATSTHITA QAT Tehl AT |
gree fagerar e ATl 9t @R
g ATHT GRERT gl i | R
@ fad ggdr e TeviRte gar
AT ST &g | FoHT T
fed SUERT 8% g WU w9 faw
eI ATNT AT SRS A ST T Tl
20 | |r3T 94 Tl [T 3¢ Aqreuer
TR Afoedt famaf@ gl SEr TR
T AT B | FIA §d AISTAT TR
3 few wfasfe & afader e¥mT ok
T ET AT e fav fa<e g fopee
TR | AT ATHA FdA WES
AT Tk grgr] | A A% aoTeaT

FE Yo FIS AT fad qgate s
FRIEAR & |

qH AAATS @R @A 9 @R
@raT B g THIEE 99 g | @) @
AT THT AU IiSed] qHT TFHT
feregefr afy g U@ 3 | afee a
ot afw wfeger Tfawg |

Fuet fafa~r Afewmar v faaw after
T =T BTHT S9THT GIFRT ST&T TEe
HTHT B | FFR Q4 AT Tl FoaT @,
HER U /T =0 @, JTeET fEaeT
@, AT A @, fqewar &« s
TaT 99 4 AT {3 @g @ =aq A
fafa=T =t = MUt B | S RO
AT AT TR ST BT 29TehT qie=ie
21| g FRO e A T g ad
fepfawept =T 99 HATIT TH G |
TR I T G @reA T AT
TERT SRIEAT |

R @A

HETEfTa QG ¥REUGAS
HEEREEC]

q
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Iqq A AW fammet adietor g

FTSHATST AT 3 @I Gl q91 T RIThe T HIATHE AUEHT (0TS Gereu)  Fertherel STedIeeqdl @R T EATed

=T faqmTer T8 qreAeE 99 A
TS TAMERETE ATATT AU TLHIT
JIT FARAAT g [aUTEl FFqAT

T 978 TRTH G |

ATHNT TIT FARA @ FATT

BN
TATE T RTr TeTeRT faf=T AT ATehrHT
HATATTT FARA TAT TIBIRT TLETT

faamTer Ardaar YAETETaTe iR
T 095 /\9R, T Pk § MG AARITT
Y% E9R 33 FaT ATATAT dRebil qdT
HARAHT ST [qUTaTRT ZA TLETT
TRTHTHT ¥ FeT @ T [auTar Siauet

TS ATTHTAT AT IT ATS TS
TEEATT 9T& TN fqATTS TATTHT G |
faamrer AreaefE fAqad savited
qvGIY FTATAT, qATATITAT TR,
TEATTE!, FOAIR ¥ TG, =9
TRAT FTEAE, FRAT TEME (FTEATHT
it foaréT e o wEEdE B A
YRear F=Riftey faaraeder T qrawr
S AT a T afd IThuTie !
SRR Jqeed TRTTY H@R TR T
TIFET FATTHT G | AGATT ETA
FlFSTHE, fRTETR, Fear, dRT=,
AT, ST ¥ 8T Areprane fate
TRHN AT FARAAT (UGl AT
TR ATHTH G0 TS AT FoaT |
feramrert eTfHEeTeR ST AT 3= Siefrer
BT QA gF ATTHT TATTATEHHT
FATRTETE AT TRVTHHAT TRHRT T HARA
fafsrer gaT 99 YHETeTeT AT dE S
JET FrIAfE FSATATHT ATIUH!
SRR faqw T | 21 SArefieT S o
ATHTAT ARAMITR fafaarea srm=r

TR G | 9 {6 o AwEe
T 3 YAUTAHT FH FUH LRI
TAT HAHS A GIHANT A, |

TauTTeRT TehTae 33 3 g WY Fiaerd
I w9 FET faT 9ER g 9RIE et
TN 3T HET M W= HH AUHT @
iepr | T&q faUTrepl Akt W vy
gfaeTad=ar Fer JUHl qIHIT qgT

g FART A |

[IRTERT AR TETT TR G TR
HITURT qRHHT [AHTGIe AHhTad &%
¥y giqerad=ar @e fadr | faurEr
TETETITHT Yiehel SMaUehTHES AR, &,
AebvaR, =b AT ATANATR] TR
T HARA FUH [FHRTT S[ATCH |
faamTesT wertaaerd Srefer srartad
FEAH! THAT TERATE fAUR TeTeq0r a7
AR A Y T AIREATHT ATREEATS
SIS A9 adrg+ 9al | Iaid
TTET, TR faUer qHAT TEr
AT JOR IR A T AT TaA
FIAAA ETHIATS fEUspt & 1
giqafead #rargs
[TRTel =T HARA (T, AT, HAT)
TITATE THTIT FTaiead FTaEE (
ufafefad W@ 9T a1 THR ATHA
faTadr 995 FSAT AATHA TR
AT TIaT THAHT I<h rcTalieerad
Frargg Afeusr fadr | wem wAwRA
qhTSH IUCTHHT ATTH FART TUHT
A ATHIHT ATIRHAT ATTHA TS
FicTerfeere ez S el AN HUh! TASUHT
faa el AR @ | faarTeRT STEr
AR HAAT AT R g
U qTUeHT 9T A el STSHT g
[TRIE T 3ATAA =FaRepl JART WUH!
qTEUeh! fTART AT & |

FY ICAEHAHAT qhg T TSI,

FT YTATETR] Fagd T JTIMIAT 39T
ATCHITHATH HA AR, BT [qehrHT AlaTq
qar
H GATIR forehrd qAT T AT
( CAIDMP)
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FEATA JHRTT R/ AIATE LATHHNUT O

FIGHTS! AT % @ AT BT @row 7 ITel Aol FHOR TSN HAHT  goapy Toeeelns feawl Ty oTeinives
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Sharing Natural farming Experiences ? i

Due in large part to the rate of farmer suicide, the Andhra
Pradesh government requested Vijay Kumar to come out
of retirement to run a programme promoting ZBNF across
the whole of Andhra Pradesh. The aim was to reach all
farmers in Andhra Pradesh by 2030.

I. Introduction:

To go from monocropping using
artificial chemical nutrients to natural
farming that is financially rewarding
and based on healthy, living soil with
lots of biology, is a big step.
Hundreds of thousands of farmers
in Andhra Pradesh, soon to be
millions, are making this step. They
are being led by pioneering farmers,
known as Champion farmers. They

are supported by community self-
help groups. Most of these are
women-led.

Farmers across Andhra Pradesh are
realizing the huge potential of
working with Nature. Well
supported by the Government
extension in Andhra Pradesh,
Champion farmers quickly make the
transition to natural farming. They
are an example to their fellow
farmers, as well as resource persons
to their communities. The Self-Help
Groups provide moral and financial
support to farmers who are moving
over to natural farming.

This natural farming programme in
Andhra Pradesh is remarkable in
today’s context. An increasing

number of people around Africa
know that we’ve made a big
mistake with chemical, monocrop
farming practices. But we’re
struggling to implement alternatives
on any kind of scale. There are
many small pockets of examples,
which are also learning from
traditional practices. In Andhra
Pradesh they are leading the way
for us globally. They are taking to

=8

scale with smallholder farmers this
new, modern way of natural farming,
based on old wisdoms.

Natural farming is a crucial part of
the political and economic struggle
and movement towards food
sovereignty. In an expression of
South-South solidarity, the Alliance
for Food Sovereignty (AFSA) has
entered into a joint learning
programme with the programme in
Andhra Pradesh.

A little background on the
programme in Andhra Pradesh:

1. Andhra Pradesh has suffered high
rates of farmers’ suicide. This often
came about due to farmers’ debt.
The debt was largely due to the cost
of chemical inputs, especially
fertilizers but also pesticides.

2. As part of an Indian-wide
programme, a great deal of social
mobilisation happened in Andhra
Pradesh from the early 2000s. This
largely centred around women’s
Self-Help Groups (SHGs), linked
to savings and loans.

3. During the last few decades, as
in other parts of the world, many
alternatives to the chemically-
oriented green revolution have been
emerging all over India. These have
often learned from traditional
practices.

4. One approach focused
specifically on reducing farmer input
costs. This approach was called
Zero Budget Natural Farming
(ZBNF).

5. After a slow start, La Via
Campesina members in southern
India picked up on this approach
and began holding very large
training programmes. Sometimes up
to 5,000 people participated.
Uptake of ZBNF began to spread.
6. Due in large part to the rate of
farmer suicide, the Andhra Pradesh
government requested Vijay Kumar
to come out of retirement to run a
programme promoting ZBNF
across the whole of Andhra
Pradesh. The aim was to reach all
farmers in Andhra Pradesh by
2030. An Indian philanthropic
Foundation supported the initial
work. Since then, the Andhra
Pradesh government has taken out
loans from banks to finance the
programme. The bulk of the funding
is to support learning and back-up
support to farmers as they transition
and consolidate this transition to
natural farming.

7. The programme is run by a State-
owned institution called RySS and
the approach has changed name
from ZBNF to Community-
managed Natural Farming (CNF).

8. The programme has become the
largest in the world to upscale
natural farming and thus is a learning
opportunity for any others also
wanting to upscale such practices.
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number of AFSA members were
present at the gathering.

2. During the last quarter of 2020
AFSA’s Healthy Soil Healthy
Food (HSHF) initiative organised
a series of webinars, which
included two sessions with CNF’s
Vijay Kumar and team. This
introduced natural farming and its
upscaling in Andhra Pradesh to
more AFSA members. In April
2021 Vijay Kumar made a
presentation to AFSA members on
the social capital dimension of the
CNF programme and the critical
part this has played.

3. In August 2021, CNF/RySS
and AFSA agreed to hold a learning
programme via video conferencing.
This began with 6 x 3-hour
sessions in October — November
2021 during which RySS staff
shared the basics of Community
Natural Farming as practiced in
Andhra  Pradesh. These
presentations focused on the 9
natural farming principles that
RySS uses to guide its programme.
4. In early 2022 12 African
organisations who had participated
in the RySS sessions each made a
short presentation reflecting on the
9 principles in their context. They
shared on those principles that
farmers are struggling with and
those they are putting into practice
more effectively.

5. A series of five calls then took
place to present a synopsis from
No. 4, to go into more detail on
the biofertilizers some AFSA
members are using, and to learn
more about certain aspects of the
CNF programme in Andhra
Pradesh.

The aim of this publication is to
capture and summarise what came
out of these 15 online sessions.
II. The nine principles of
natural farming as developed by
the Community Natural
Farming programme in Andhra
Pradesh:

Natural farming in Andhra Pradesh
is based on the following
principles, which are universal in
nature:

1. Crop cover — Soil to be covered
with crops 365 days of the year
(living roots)

2. Crop diversity, including trees —
include at least 8 — 12 species in
any one cropping area.

3. No/low till — keep tillage
disturbance to a minimum.

4. Integrate animals — have
livestock as an integral part of the
farming system.

5. Use of bio-stimulants — select
and use appropriate bio-stimulants
as necessary catalysts to speed up
life returning to soils.

6. Organic matter addition —
Increase organic matter through
addition of dry mulches.

7. Local seeds — promote use of
local/traditional seeds

8. Pest management (prevention/
monitoring/curative/no pesticides)
—understand pest life cycles and
use non-poisonous methods to
address the weakest link in pest
life cycles. 9. No chemical stress
— avoid all synthetic pesticides,
herbicides and fertilizers.

The following sections explain each
of these principles in turn.

1. Crop cover — Soil to be
covered with crops 365 days of
the year (living roots)

Nature aims at maximum ground
cover with green plants. We’re
only now realizing the full extent of
why this is important. We’ve
known for long that cover ensures
better water infiltration when it
rains. With cover there’s no
damage to the soil from rain drops
and water infiltrates more easily
along plant roots.

What’s emerged in recent years is
greater understanding of the
relationship between microbes and
plants. Plants exude (push out)
substances that microbes consume.
The microbes in turn provide the
plants with nutrients. This cycle
makes the soil richer and healthier.
There’s the old saying ‘healthy soil
makes healthy plants’, but we now
know you can turn this around and
say ‘healthy plants create healthy
soil’. Young plants pump out up to
90% of what they capture with the

energy of the sun into the soil. This
becomes less as plants grow.

It thus becomes clear that the
longer you have plants growing and
covering the soil throughout the
year, the more the soil will benefit.
In Andhra Pradesh they plan
towards 365-day green cover by
breaking the year into three parts.
Then they plan their planting for
each of these periods. What they
plan depends on local factors such
as average rainfall of the area, type
of soil and so on.

Linked to this principle, the
programme has introduced a
practice known as Pre-Monsoon
Dry Sowing (PMDS). In this
practice farmers sow pelleted seed
during the dry season. This seed
germinates with the first rains. This
can be as little as 10 — 15mm of
rain. These young plants can
survive 25 — 30 days without any
further rain. There are three ways
in which natural farming practices
help young seedlings in dry
conditions access water:

1) The seed inoculant, applied with
the pelleting, ensures that there are
active microbes at germination.
These microbes make moisture
available to the plants that they
wouldn’t be able to get without the
microbes.

i1) Furthermore, the microbes help
break down the mulch. From this
apparently dry mulch comes latent
water, which is available to the
plants.

iii) A bio-stimulant spray also
ensures that there are good
populations of microbes on the
leaves of plants. This helps the
plants access water vapour in the
air.

2. Crop diversity (including
trees) — include at least 8 — 12
species in any one cropping
area.

This principle links closely to
principle No. 1 above. In fact, all
the principles overlap with each
other. Each plant pushes out a
unique set of substances into the
soil. This in turn attracts different
microbes. More and greater
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certain levels of diversity even
more healthy dynamics kick in.
It’s difficult to understand fully but
simply it means the more diversity
the better. Obviously, there’s a
limit to this. In Andhra Pradesh
they recommend there should be
a minimum of 8 - 12 species in a
cropping area.

This diversity can come in different
ways. For example, during the
sessions we saw an example of
cotton intercropped with a mixture
of species between the rows of
cotton. The purpose of this
mixture is simply to help the health
of the soil. Because plants push
out (exude) most substances into
the soil when they are still young,
the recommendation is to cut the
plants back before flowering. This
will allow regrowth and thus more
pushing out of sugars into the soil
from the roots.

Obviously, how one achieves this
bio-diverse cropping has many
possibilities. It is a new area of
learning for nearly everyone. It
needs careful planning and it will
depend on the context, the soil
and the aims of production.

It is even clearer now why
monocropping is so bad for soil
health.

3. No/low till — keep tillage
disturbance to a minimum,
ideally not at all.

This is perhaps the principle that
farmers are finding most difficult
to follow in Andhra Pradesh.
Ploughed soil loses lots of carbon
to the air through oxidation.
Ploughing disturbs the structure of
the soil. Ploughing rips through
fungal threads that are woven
extensively throughout healthy
soil. These fungi in the soil make
glue to hold the soil together in
what are called ‘stable soil
aggregates.

Healthy soil has many worms.
These worms make an extensive
network of tunnels in the soil. We
saw examples of farmers’ fields
full of worms where farmers
nearby not farming naturally had
no worms at all. The worm tunnels

help infiltrate more water in heavy
storms. Ploughing breaks the
worm tunnels and greatly disturbs
the worms.

Nature does not plough.

Ceasing to plough is difficult for
many farmers. Ploughing has been
an inherent part of farming for a
long time. It also helps farmers to
control weeds.

Zero or minimum tillage,
combined with the other principles
(so no herbicide either), can
quickly lead to a soil that has
those all-important stable soil
aggregates. This is soil that is
loose and crumbly.

4. Integrate animals — have
livestock as an integral part of
the farming system

- Nature never farms without
animals.

- Natural farming produces lots of
diverse biomass that can usefully
provide animal fodder and be
converted into manure. This
process uses the microbes in the
stomachs of livestock and then
provides microbes for farming.

- With ruminants, the fresh manure
is super-charged with a large
diversity of microbes. This
becomes a good source for
making bio-stimulants, which are
then used to re-activate the life in
the soil.

- Where grasslands are involved
in areas that have long dry
seasons, the microbes in
ruminants’ stomachs are needed to
break the dry grass down.

5. Use of bio-stimulants —
select and use appropriate bio-
stimulants to speed up life
returning to soils

One main focus in natural farming
in Andhra Pradesh is the use of
bio-stimulants. These simple
homemade recipes help bring life
quickly back to the soil. Farmers
combine use of bio-stimulants
with mulch and diverse cover-
cropping rather than compost or
manure. This reduces labour
requirements. These bio-
stimulants inoculate the soil with
microbes. The microbes then

ensure plants get nutrients in
return for receiving sugars from
the plant roots. Once the soil is
healthy enough, the bio-stimulants
shouldn’t be needed. This will
likely take at least a few years in
most places.

There are hundreds of recipes for
bio-stimulants, biofertilizers and
bio-inoculants. It can be
overpowering for anyone new to
natural farming to decide what to
use and when. The programme in
AP has helped farmers who are
new to natural farming by
providing a recommended set of
bio-stimulants to use. They also
advise farmers how to use these.
They’ve seen that they work. This
makes it simple and
straightforward for farmers as
they enter the complex world of
natural farming. This is one of the
big successes of the programme,
finding this ‘package’ of bio-
stimulants that work in the Andhra
Pradesh environments.

There are four different processes
or recipes that farmers new to
natural farming use in Andhra
Pradesh. These recipes are in the
appendix, as well as links to films
of farmers making them:

1) A seed inoculant which helps
ensure plants get off to a good
start, helped by a variety of
microbes.

i1) Seed inoculation combined with
pelleting. This is used for dry
sowing — see note on PMDS
under Principle 1. Pelleting is a
good way to keep seed viable and
it helps ensure better germination
and establishment.

111) Solid bio-stimulant: Any extra
fresh cow manure is mixed with
other ingredients and rolled into
10cm diameter balls. These are dried
for storage. They are crumbled into
the soil at planting time.

V) Liquid bio-stimulant: this is
a short aerobic fermentation with
fresh cow manure and other
ingredients for about five days. It is
made during the main cropping
season and sprayed onto crops every
10 — 15 days.
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Without this protection it’s very
difficult for soils to recover. Mulch
helps create a comfortable home
for microbes. If a farmer ploughs
and applies manure, as many
farmers wanting to avoid chemicals
do, (s)he may get a half-decent
yield but the soil health won’t
improve. In Andhra Pradesh
farmers are even prepared to buy
mulch at times. This shows how
they value mulch.

Mulch keeps the soil moist for
much longer. It also keeps the soil
cool in hot weather. Perhaps
surprisingly, dry mulch contains
moisture which soil that is alive with
microbes can help plants access.
As indicated above this is a key
part to the way PMDS works.
Nature always covers and protects
the soil. Effective natural farmers
need to do the same. It is not easy
to find mulch in some places.

7. Local seeds — use only local/
traditional seeds

Natural farming has an emphasis
on local resources — from microbes
to mulches to seeds to knowledge.
Every farm is unique. The farmer
knows his or her farm best.
Farmers have been evolving seeds
for their own situation for
thousands of years. Local
microbes have been in ‘their’
environment for millions of years.
Breeding of ‘modern’ hybrid
varieties of seed has been done in
conjunction with chemicals. These
seeds struggle without the
chemicals. There are many reasons
to use local, traditional seeds.
Natural farming in Andhra Pradesh
puts a strong emphasis on this.

8. Pest management
(prevention/monitoring/
curative/no pesticides) -
understand pest life cycles and
use non-poisonous methods to
address the weakest link in pest
life cycle.

A pest management programme
ran for many years in Andhra
Pradesh before the beginning of the
natural farming programme in
2016. This was to help reduce the
high use of pesticides in Andhra

Pradesh. In this pest management
programme, the emphasis has been
on understanding the life cycles of
pests, then dealing with pests at
their weakest link in this cycle. The
natural farming programme
provides information to farmers on
a range of pest management
methods.

9. No chemical stress — avoid all
chemical pesticides, herbicides
and fertilizers.

Many transitions to agroecology
practice or natural farming look at
a gradual reduction of chemicals
and artificial fertilizers. The
approach in Andhra Pradesh is a
cold turkey one. Natural farming
means stopping all chemicals. The
recommendation is to start with a
small section of a farm first. This
helps a farmer learn about natural
farming. Then (s)he can expand
with confidence. Natural farming
means no artificial chemicals at all.

This enables Nature’s dynamics to
kick in without being hindered by
toxic substances.

I11. Key features in the success
of the mnatural farming
programme in Andhra Pradesh

In this section we explore a little
more some of the features that are
helping to make Andhra Pradesh
Community-managed Natural
Farming (APCNF) so successful in
spreading the practice of natural
farming. Many times, during this
learning programme between
APCNF and AFSA the point was
made that it’s not possible to
replicate here what’s being done
there. However, we believe that
understanding what lies behind the
success of APCNF gives us in
Africa much to think about.

The agroecology movement is
growing and spreading around
Africa. A growing number of
farmers are taking up the practice
of agroecology. Citizens are
increasing their awareness around
the ills of a ‘western’ diet with its
emphasis on over-processed
foods. Recognition of the wisdom
of traditional foods and diets is
coming back. Understanding the

link between healthy soil and
healthy people is growing. Many
people everywhere are asking
questions, especially in the face of
the climate emergency. There’s
growing awareness of the
unsustainability of a chemical
approach to farming as advocated
in the green revolution. This
approach damages the soil and
farm ecosystem, creates
dependency on external inputs and
is not financially viable in the longer
term.

The time is thus ripe for the spread
of agroecology to much larger
numbers of farmers. We don’t have
an upscaling programme such as
that in Andhra Pradesh. Let’s learn
what we can from that programme
and adapt to our different
situations. In this we can begin our
own upscaling programmes, in
those places where there’s the
potential for this.

(***what is the best order for the
following sub-sections***)

The role of Women’s Self-Help
Groups (SHGs):

The natural farming programme has
taken very good advantage of a
programme across India to
address poverty. This programme
has centered on Women’s Self-
Help Groups (SHGs). There are
now around a million such
community SHGs. Many of them
grew out of mass literacy
programmes in the 1990s. Andhra
Pradesh state has been very active
in supporting SHGs. At the heart
ofthese SHGs is savings and loans,
along with the capacity for
transparency and accountability
that needs to go with this.

{Box: What does Social Capital
mean in APCNF: Social capital
may be seen as interpersonal trust
expressed through the relationships
that exist among a society’s
members, its institutions and
organisations . The way people
relate to each other in and through
the institutions that affect their lives
helps determine the quality of those
lives and the
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this spread. These groups play a
number of roles in supporting the
spread of natural farming. For
example, those who are more
knowledgeable in the practice of
natural farming provide
handholding support to those
starting the transition. For example,
they ensure there’s at least one
cow for their group to provide
manure for the bio-stimulant
recipes used by natural farmers.
They often work together to make
these bio-stimulants. They provide
loans as needed. They help each
other in doing the natural farming
action plans that are an important
part of becoming a natural farmer.
They support each to make sure
everyone has at least a kitchen
garden. They sometimes set up
natural farming input shops.

{Box —doesn’t have to go in this
section: When asked what are the
success factors in natural farming
in Andhra Pradesh, one leader in
the programme listed these: 1.
Collective preparation of natural
farming inputs, 2. Practicing natural
farming by all members, 3. Having
natural farming kitchen gardens, 4.
Providing loans for natural farming
activities, 5. Consumption of
natural farming food. }

Evolution of the programme
institutionally:

Rythu Sadhikara Samstha (RySS)
formed in 2014 as a not-for-profit
company owned by the Andhra
Pradesh state. RySS has run the
natural farming programme since it
began in 2016. This programme
grew out of earlier activities such
as the widespread Natural pest
management programme. The
programme began under the name
of Andhra Pradesh Zero Budget
Natural Farming (APZBNF). This
reflected its strong emphasis on
financial viability. This emphasis has
remained even though the name
changed in 2021 to Andhra
Pradesh Community-managed
Natural Farming (APCNF).
Support from the State:

Key to the spread of natural
farming so fast in the Indian state

of Andhra Pradesh has been the
support from the Andhra Pradesh
government. A succession of Chief
Ministers have given their full
backing to upscaling natural
farming. The state has taken what
was fairly isolated NGO
programmes and created a
statewide programme with this
vision:

By 2030 natural farming will be
practiced by all 6 million
farming households in Andhra
Pradesh.

This is an interesting point of
discussion for AFSA and civil
society organisations across Africa.
Does the same apply here? Will we
only achieve a wide spread of
agroecology practice with
government backing? If so, how do
we get that government backing?
Where do we start?

Natural farming learning and
supportsystem:

Linked to the institutional
architecture of the Self-Help Group
movement, RySS has established a
well-thought-out system to support
the ongoing learning of farmers.
Various community volunteers
support an RySS extension team
across the State. These volunteers
include champion farmers and other
community resource people.
Champion farmers lead the way in
demonstrating the viability of natural
farming on their farms. This provides
the basis for a village to transition
to natural farming. It normally takes
around 6 to 8 years for a whole
village to make the shift.

During the presentations from
Indian colleagues, they went into
some detail on all the different
support players. The main point to
stress here, without going into great
detail, is that they’ve been very
thorough in designing a system of
learning support. This recognizes
that natural farming is much more
locally knowledge dependent than
chemical farming. Chemical farmers
largely follow instructions. Natural
farmers manage a diverse farming
ecosystem.

Individual farming household
shift to natural farming:

As in the agroecology movement
all over the world, RySS recognize
that moving from chemical farming
to natural farming is a transition. To
start a farmer must have the
knowledge that natural farming has
the potential to:

-sustain him/her economically,
-increase crop productivity & food
security, -increase net incomes,
-reduce dependency on external
inputs, -increase resilience to
climate events, and

-increase health.

Based on this understanding, a
farmer will put the 9 principles of
natural farming into practice on a
small portion of her/his farm. In the
process she learns how to prepare
natural farming inputs. She assesses
impact and then uses the natural
farming annual action planning
process to expand into a number of
crops on a larger area. She also
develops an understanding of soil
management and pest management.
All is based on local conditions.
Experience is being generated all the
time.

This continues until the farmer is
using natural farming on her/his
whole farm during all seasons. This
takes around 3 —4 (?) years. There
is intense handholding for new
farmers and a variety of learning
activities that include films, group
discussions and visits to farmers’
fields. Direct training on practices
always takes place in farmers’ fields.
Attention to monitoring, learning
and gathering evidence:

As in all they do, RySS have paid
great attention to their monitoring,
evaluation and learning (MEL)
system. Again, this is not the place
to go into great detail on this but
rather to give an overview.
Members of AFSA have been
impressed with RySS’s presentation
of data on various conference calls.
They therefore wanted to learn
more about the system.

Overall, it looks to be a fairly
standard set up. It’s all about
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community monitoring. The overall
aim of their MEL is to provide ‘a
basis for evidence-based
decision-making’. So that the
quality of implementation
improves.

There are an impressive number
of studies that have happened and
are currently taking place. Interest
in this pioneering programme from
around the world has undoubtedly
driven this. These studies involve
a variety of stakeholders as well
as being internally-driven.
Natural farming has had a rough
time from the mainstream scientific
community in India. The claim
since the programme began has
been that there’s not enough
evidence to be spreading its
practice. The programme’s
approach to this has been that as
long as farmers find the approach
valuable then it’s scientists’ job to
explain why. At the same time the
programme has developed a tool
called Crop Cutting Experiments
(CCEs). This tool generates
information around yield and
income comparing natural farmers
with those farmers still using
chemicals. Both RySS itself and
external agencies carry out these
CCEs.

Other features that contribute
to the success of the Andhra
Pradesh natural farming
programme:

- Recognition that farmers are the
experts on their own farms. This
is important given that natural
farming is context specific and
local knowledge intensive.

New farmers are not
overwhelmed with information and
choices. The programme gives
them a clear set of guidelines to
follow as they enter the world of
natural farming. Given the
complexity of agroecology and the
choices to make, this helps new
farmers.

- At the same time, the programme
encourages innovation amongst
those farmers who have
successfully made the transition.
For example, farmers who’ve

come up with an innovation are
encouraged to make a video of this.
Each month one of these videos is
selected to share across the
programme.

- The Pre-Monsoon Dry Sowing
(PMDS) is an example of a
programme-wide innovation that
has been successfully introduced
since the programme began.

IV. How are farmers in Africa
faring when it comes to putting
the 9 principles of natural
farming into practice? Sharing
experiences.

Natural farming, as the name
implies, means farming in tune with
Nature. Many alternatives to
chemical farming have focused on
replacing chemical inputs with
natural inputs. This is not the focus
of natural farming. Natural farming
restores the way the whole natural
system works on a farm,
particularly in the soil. The nine
principles of natural farming guide
a farmer towards this.

Following the introduction to these
nine principles from colleagues in
Andhra Pradesh, 12 African
organisations offered to share their
experiences of farmers they work
with putting these principles into
practice, or not. Representatives
from the 12 organisations had
participated in the sessions with
colleagues from Andhra Pradesh.
As readers, you might like to
consider your own situation,
whether you're a farmer or
someone who works with
farmers. How well are the 9
natural farming principles being
put into practice where you are?
What is working well, what are
farmers struggling with? Why are
things working well, why are
farmers struggling?

The twelve organisations are:
TSURO Trust, Shashe
Agroecology school, Chinyika
Trust - Zimbabwe

Kasisi Agricultural Training College
(KATC) - Zambia

SCOPE - Malawi
Bridge2Rwanda, ICRAF-Rwanda
- Rwanda

OACK, BIOGI - Kenya
RUCID, St. Jude’s Agroecology
college - Uganda

Groundswell — West Africa

This section summarises what
came up in their presentations.
First, here’s a table that gives an
overview of their answers to the
two questions:

1. Which two of the nine natural
farming principles are farmers you
work with most effectively putting
into practice?

2. Which two principles are they
most struggling with?

Principle How many selected this
as one of the two more effectively
being put into practice How
many selected this as one of the
two more challenging principles?

365 day green cover -
Crop diversity 6
No/low till 1

Integrate animals 6
Use of biostimulants 3
Organic matter addition 2
Use of local seeds 4
Pest management 1

No Chemical stress 1
No/low tillage:

As can be seen in the table, the
principle that most farmers are
struggling with is the no/low till one.
Colleagues in India confirmed that
it has been a difficult principle for
farmers in Andhra Pradesh too.
The organisation that scored this as
a more effectively practiced
principle has a strong focus on
conservation agriculture. This
approach starts with no-till/
minimum till as a basis for farming.
Conservation agriculture has gained
quite a strong footing in some parts
of the continent. This has come out
of research that has shown how
mouldboard ploughing reduces soil
organic matter very quickly. This is
particularly the case in one-rainy
season environments where the
organic matter oxidises during the
long dry months because fields also
tend to be bare.

Conservation agriculture is
controversial amongst agroecology
proponents because in many places
it’s being used with.
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the USA, Argentina, Brazil and
South Africa.

At the same time, organisations
shared that it’s very difficult for
farmers to stop ploughing. Some
presenters highlighted how
ploughing is a way of life. ‘You’re
not (modern) farming if you don’t
plough’. It’s what you do when the
rains come. Beyond that, how do
farmers deal with weeds if they
don’t till? There’s also the belief
that ploughing helps rain infiltrate
better into the soil, even though often
it makes infiltration worse.

Crop cover — aim towards
having 365-day green cover
This is another very challenging
principle, especially in the drier parts
of the continent. To many who
come from one-rainy season
climates, with long dry spells, it’s
almost impossible to imagine 365-
day green cover. However, this
365-day green cover is being
achieved to some extent via the
uptake of agroforestry.

One sees this a lot in a country like
Kenya where Wangari Mathai and
others led efforts to bring trees into
farm land. Also, in western Kenya
and Uganda some good examples
of food forests are developing.
ICRAF has been leading
agroforestry efforts in many places
and one presentation from ICRAF
highlighted some of the trials they
are doing to show the benefits of
trees. Also, Groundswell highlighted
Farmer Managed Natural Farming
(FMNR) practices in drier parts of
West Africa. This has led to trees
coming back across huge areas of
land in the Sahel. It’s one of the
African success stories in
agroecology.

Some of the more traditional crops
like cow pea and sweet potato tend
to extend green cover into dry
periods quite significantly. Pigeon
pea does this and is used quite
widely in countries such as Malawi
and Tanzania. But this is a principle
that needs lots of planning and
experimenting. Much can be learnt
from the Andhra Pradesh
experiences, where they are forging

ahead with this principle, including
in dry areas. It's only in recent years
that science has revealed the
contribution that living roots make
to healthy soil healthy.

Integrate animals — have
livestock as an integral part of
the farming system

This was the principle that scored
highest in terms of farmers
effectively putting it into practice.
Smallholder farmers across Africa
have always had an emphasis on a
variety of livestock. Agroecology
farmers are bringing this back as
part of adding diversity to farms.
There’s also the fact that livestock
can process many materials into
useful manure. This is what farmers
turn to in the absence of not using
chemical fertilizers. Livestock are
primarily cattle, goats, and chickens,
with camels and guinea fowl found
in drier parts of East and West
Africa. It can also include pigeons,
sheep, turkeys, ducks, and fish in
many places too.

Two organisations in Zimbabwe
have introduced a planned grazing
approach. This is where livestock
owners within a defined area bring
their cattle into one herd. They
plan and manage the grazing of the
herd so that each area has time to
recover from the grazing. This also
avoids over-grazing. This is a new
approach, with links to many
traditional practices. Think of the
way pastoralists in East and West
Africa roamed over large areas
with their livestock. This approach
has great potential but is not easy
to implement for various reasons.
Those pioneering this approach are
learning a great deal that should
help others in future. They also
integrate livestock into cropping
areas, with night kraals that are
moved every 5 — 7 days. This
provides in-situ fertilization with
manure and urine. It also breaks
open soils that have a hard pan.
These movable night kraals are also
used in the grazing areas on
damaged land.

Crop diversity (including trees)
—include at least 8 — 12 species
in any one cropping area

Another principle linked to the role
of living roots in making soil healthy
is that of crop diversity. The more
diverse the plants, the more diverse
the microbes associated with the
roots of plants and the healthier will
likely be the soil.

Six organisations listed this as an
area where there is good progress,
two as an area where they’re
struggling. A big push in Africa
amongst agroecology organisations
has been to move away from
monocrops. Also, just about all
traditional practices across the
continent were biodiverse and
agroecology farmers have been
drawing on that knowledge to bring
diversity back into their fields. In
countries that have strongly pushed
the green revolution, government
agents often frown upon what they
see as backward ‘mixed cropping’
practices.

What came out in the presentations
is that generally the mixed
cropping is more of inter-cropping
with one or two species rather than
bringing in a minimum of 8 -12
species, as the principle suggests.
So, there’s lots to do to put this
principle more fully into practice
across the continent. Increased
intercropping is a good basis to
work from. The challenge is to find
the right mixes of crops for specific
contexts and times of the year.
Ongoing learning from traditional
practices will contribute to this, as
will various farmer to farmer
learning activities.

Pest management and no
chemical stress:

These two principles are really
different sides of the same coin and
in both cases four organisations put
them as one of the two principles
farmers are most struggling with.
This is not surprising. The use of
chemicals is an addictive practice.
Chemicals are a treadmill from
which it’s difficult for farmers to
escape.

For pest management, the emphasis
in Andhra Pradesh is on
understanding the life cycle of
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Africa via Farmer Field schools,
for example.

For replacement of chemical
fertilizers, the emphasis in Andhra
Pradesh is on restoring the health
of the soil rather than providing
alternative organic nutrients. Most
agroecology practices in Africa
focus more on replacing chemical
inputs with organic inputs rather
than restoring the health of the soil.
There are countless botanical pest
management mixtures that farmers
across the continent use, some of
these based on traditional
practices. These become
particularly important in vegetable
areas where there tends to be high
use of chemical pesticides. But
there are also big losses to pests
in cropping areas too. One
example of this is striga/witchweed,
which can be managed best by
improving the fertility of the soil.
Another more recent example that
has swept the continent is Fall Army
worm. And, of course, there are
the plagues of locusts that strike
periodically.

Another difficult area for pest
management is that of post-harvest.
Many chemicals are used to control
post-harvest pests.

Another issue that makes avoiding
all chemicals difficult is Government
subsidies. These are often called
FISPs-Farmer Input Support
Programmes. Via  these
programmes governments hand
out free or highly subsidized
chemical inputs and hybrid seeds.

The huge AGRA (Alliance for anew
Green Revolution in Africa)
programme has focused much
effort on getting chemical fertilizers
to farmers. This is in line with the
CAADP policy to increase
significantly the average of 50kg
per hectare of chemical fertiliser use
in Africa.

One final point to make here is that
an increasing number of farmers are
recognising that the most important
foundation to pest management is
having healthy soil. This is where
many of the other principles come
in. Also crop rotation can play an

important role too. It keeps coming
back to the issue of transition in
getting off the chemical
bandwagon. Of course, this relates
to the extent that farmers have
climbed on the bandwagon. This
differs greatly between countries,
and within countries.

Local seeds — use only local/

traditional seeds

There was an interesting division in

the scoring here. Four

organisations listed this as an area
with effective progress and 3 as
one of their most challenging
principles. This reflects that there
are now organisations putting quite

a bit of effort into strengthening

farmer managed seed systems.

Others haven’t started on this yet.

The work to strengthen farmer

managed seed systems often

involves:

- Farmers holding annual seed fairs
at different levels from local to
nation. The focus is to exchange
seed and to share knowledge
about different varieties.

- Developing household and
community seed banks, and

- Strengthening the work of seed
custodians within communities.

AFSA isinvolved in alot of policy-
related work around seed. This
directly affects farmer managed
seed systems. For example, there
are now countries that have
passed seed laws that prohibit
farmers selling their seed if it’s not
certified. UPOV 91 is increasingly
driving the push for ‘improved’
seed across the continent. Often
farmers’ varieties are seen simply
as germplasm and not recognised
as seed.

Organic matter addition —

Increase OM through addition

of dry mulches.

A number of presenters spoke of

the difficulty of finding mulch

material. Furthermore, in seasonal
rainfall areas where livestock roam
freely, they eat all the stover left
from crops, or this stover is
gathered and stored to feed to
livestock. Termites eating mulch
was also mentioned a couple of

times as a reason for this being
difficult.

Last year, Indian colleagues shared
the fact that farmers in Andhra
Pradesh are now prepared to buy
mulch because they recognize the
value of'it. This kind of valuing of
mulch is not yet present here.

Use of bio-stimulants — select
and use appropriate bio-
stimulants to speed up
microbial life returning to soils
This is a relatively new area of
work for most farmers and
organisations working with farmers
in Africa. AFSA hosted a five-day
Biofertilizer training programme in
Thika, Kenya, in October 2017.
Jairo Restrepo, who was involved
in the work in Cuba in the 90s to
develop various biofertilizers,
shared experiences from Latin
America. A number of biofertilizer
training sessions took place in
West, East and Southern Africa in
2018 and 2019. Certain practices,
such as use of 12-day Bokashi (a
kind of half-baked, fermented
compost), have spread quite
widely since then. Farmers are also
using liquid fermented fertilizers
though not to the same extent.
Most of the emphasis has been on
bio-fertilizers rather than bio-
inoculants. The latter seems to be
an area that African farmers and
organisations can learn from
Andhra Pradesh.

What’s interesting about the
Andhra Pradesh approach is the
selection of 3 core biostimulant
recipes. Farmers use only these
three as they begin their transition
to natural farming. This gives
guidance to farmers in a way that
doesn’t overpower them with too
much choice.

Conclusion

There are thousands of farmers
practicing agroecology on their
farms around Africa. This is
steadily increasing. Some of these
are farmers are strengthening their
traditional practices. Many are
those who’ve decided to drop the
chemical way of farming for various
reasons, often the cost.

¥
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partnership with local civil society
organisations. There’s a growing
agroecology movement in Africa,
including networks and farmers’
associations. This has been
happening since the late 1980s/
early 1990s. At that time, various
people started to question the
assumed green revolution
approach. Many networks of
smallholder farmers, pastoralists,
fisherfolk, and indigenous peoples
have come together to form
AFSA.

The presentations from 12
organisations in early 2022 gave
a small taste of how farmers in
Africa are transitioning to
agroecology. They shared what’s
working better and what’s proving
more challenging in different
places and in different
programmes of activity.

The focus has been more on
replacing chemical inputs with
organic inputs along with
introducing practices such as
intercropping and use of local
seed. There are a great variety of
approaches across the continent
to transitioning to agroecology.
There’s lots to learn from each
other, as well as from programmes
like that in Andhra Pradesh.

It appears that there are not many
farmers who have included the full
set of natural farming principles in
their approach. In natural farming
the emphasis is not so much on
replacing inputs but more on the
move to farming fully in tune with
nature. The Andhra Pradesh
natural farming approach
encourages the use of bio-
stimulants, not as fertilizers but as
inoculants to activate life in the
soil.

Three areas of potential learning
for Indian colleagues coming out
of the presentations are: making
and wusing Dbiofertilizers,
agroforestry practices particularly
FMNR, and using planned grazing
inrangelands. The last though may
be hampered by differing cultural
approaches to cattle.

Resources : apenf.org

WEP: 7 ways to kickstart
your climate action

Steps you can take to make a
difference as the world heats up
22 July 2022

A boy carries a box of WFP food
assistance through floodwaters in
Bangladesh — a country on the
frontlines of the climate crisis.
Photo: WFP/SayedAsifMahmud
Heatwaves. Droughts. Floods.
The effects of the climate
crisis can be overwhelming and
leave us feeling hopeless. But as
the World Food
Programme warns of a global
food crisis (and calls for
US$22.2 billion to reach 152
million people this year), there is
so much we can do to reduce our
impact on the planet. Here are
some tips to get you started!
Eatlocal :

Food is often transported right
across the globe to bring it to our
plates — producing lots of
emissions on the way. Eating
locally produced food is a great
way to reduce your environmental
impact and support small
businesses in your community.
Even better if you are able to eat
a diverse diet of different foods
that is largely plant-based.
Packing freshly collected
eggplants in Bangladesh. Photo:
WFP/Sayed Asif Mahmud
Listen to positive news :

Of course, it’s important to keep
up with what’s happening in the
world but sometimes we just need
to hear something positive to
inspire us into acting. There are
some great podcasts, social media
accounts and news outlets offering
positive climate news. A couple of
suggestions:

For What It’s Earth is a podcast
that breaks down big issues into
bite-sized episodes.

The Daily Climate has a section
called ‘Good News’ which
showcases positive climate stories
from around the world.

Smallholder farmer in Sierra Leone
is growing vegetables for a local
school feeding programme. Photo:
WEFP

Rethink your travel :

The transport sector is a key
contributor to greenhouse gas
emissions causing global
temperatures to rise. Wherever
possible try and use sustainable
modes of transport like trains or
bicycles. Or how about exploring
somewhere in your local area rather
than taking a long-distance flight?
Student rides her bike home from
school in Cambodia. Photo: WFP/
NickSells

Reduce, reuse, repair, recycle :

I bet you remember always being
encouraged to recycle? While
recycling is better than tossing items
into the trash, we should first try and
reduce what we consume in the first
place. Clothes, electronics and so
many day-to-day items contribute
emissions and waste during their
production process as well as when
transporting them to our shops and
homes. Try and buy less or second-
hand, repair if you can and as a last
resort recycle.

Reduce and reuse as much as
possible. Photo: WFP

Join alocal action group :
Meeting other people who care
about climate action can really help.
How about joining a group in your
local area that takes action against
climate change? If you can’t find
one, why not start one yourself!
WEFP staffer meets a participant in
a resilience project in Kenya.
Photo: WFP/FredrikLerneryd
Write to your local leaders :
Make sure you talk to your family
and friends and encourage them to
take action with you. The more of
us who understand this issue and
how to tackle it, the better chance
we have of protecting both people
and planet.
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(IFAD) Reaffirmed their joint commitment

27 July 2022

Yaoundé 27 July — In the current
context of emergency, France and
the International Fund for
Agricultural Development (IFAD)
yesterday reaffirmed their joint
commitment to averting a global food
crisis and investing in more resilient
and sustainable agriculture. The
COVID-19 pandemic and, more
recently, the war in Ukraine have
worsened the state of food security

climate change, biodiversity loss and
land degradation.

Four priority areas for action have
been identified: increasing local
production capacity, supporting the
consumption of safe and quality
local products, developing domestic
markets and integrating regional
markets, and combating food loss
and waste. This roadmap will
require the mobilisation of all food
system actors, states and relevant

and nutrition. Already in 2020, more
than 800 million people were
chronically food insecure according
to the United Nations; the situation
is particularly worrying in Africa,
where more than one in five people
have faced hunger.

This joint mobilisation is part of the
European initiative FARM (Food
and Agriculture Resilience Mission).
Launched during the French
Presidency of the Council of the
European Union, the FARM initiative
is structured around three pillars
dedicated respectively to the fluidity
of trade, solidarity with the countries
most exposed to the consequences
of the crisis and support for
sustainable production in developing
countries. [IFAD has officially agreed
to take over the secretariat of the
third pillar of the FARM initiative.
This "sustainable production" pillar
will promote sustainable agricultural
practices that ensure food security
and nutrition, while combating

regional and political organisations,
international financial institutions,
bilateral development agencies, but
also farmers' organisations,
research, local authorities and civil
society. With IFAD's technical
expertise, the third pillar of FARM
will increase synergies between all
stakeholders, strengthen the action
of key actors such as the World
Bank, the African Development
Bank and the Global Agriculture
and Food Security Programme
(GAFSP), and federate donors
around high-impact projects for
food security and nutrition,
particularly on the African continent.
The success of this ambition through
FARM will rely in particular on the
commitment of developing countries
to transform their food systems, and
of donors to support the initiative
with an ambitious financing plan. It
will also rely on strong coordination,
within the framework of the efforts
of'the UN Global Crisis Response
Group and the G7 Global Alliance

for Food Security (GAFS) initiative,
of which actions through FARM will
be an important component.

As reaffirmed by the President of the
French Republic and the President
of IFAD during a visit to the
Cameroonian capital Yaoundé
yesterday, the role of the private
sector will also be decisive in
anchoring these partnerships in the
long term, and it will be necessary to
mobilise the appropriate financing
tools to integrate companies into
FARM's roadmap.

Finally, the production pillar of FARM
will expend on existing initiatives to
build more sustainable and resilient
agriculture and food systems,
including, for Africa, the Great Green
Wall, the African Union's
Comprehensive Africa Agriculture
Development Programme, and Team
Europe's commitment to a transition
to sustainable food systems,
embodied in particular by the plant
protein initiative launched at the
African Union-European Union
Summit on 18 February of this year.
France will support IFAD by fully
funding for the first year of a
secretariat dedicated to the initiative,
for an amount of USD 3.2 million,
and by providing technical support,
with a particular focus on impact
assessment. Furthermore, through a
memorandum of understanding
signed yesterday, the Agence
Francaise de Développement (AFD)
and IFAD are strengthening their
collaboration and committing to
maximizing synergies between the
programs they support. As a first
concrete and joint contribution to Pillar
3 of the FARM initiative, AFD has
expressed its interest in engaging in a
joint dialogue with the authorities in
Cameroon and with IFAD around a
five million euro financial contribution
to the Agricultural Value Chain
Development Support Project. This
project demonstrates the potential for
acceleration that the production pillar
of FARM should allow.
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