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frerifed A weat ot Wit T At e foht T Fre aer
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TR T A |

AT ATATATTAT T FIqeqel HIow AL | AT GFvhiaTehT
HTHTTHT TR JUTSAT HUgHE FAE ITHIHIATS 711 T HH
ag T T TR |

g AHMEEH FaeiiR Ter gl TaemT Tt T AT
AT aG1 Hed ATt |

JUHIThIZES A0 Yol @ AT@HT 20 qed TWeTE A/ e
@{g T e @ |

FHEA TAT ITHIHTHR] TATELHT Jidhel HEY O JEqhT IeUTaA,
ot feaRuT ARE T AWt | SURHATE FEaTSn T T
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qIT FHT T I9T BT | BT &rThT
WT BRIEEd ?l'a' HQ‘DII(C#MNIS(*GHC
He@qu AnTaT {65 et g | faraet
F TP TARA I ATRAT fa=mTa
FSARATE 3Tk ATTRT I STTHT T |
AT FATITHT R &R [T AR
IR IAfEad WO 3@ q@HT FHeH!
IAR YA & Ie AR fad T Fs=im
&7 TATIAT Heehebl HT &TTATS I
TI13 AREM FIRESH B |

T IREIER G TRRER G | Al
FAWITHT I AFRA AT HT TR
SAF AT faraars F@anT @
GrAH! FAHRH AT Tl G | TaT
TIFRE] FH TAFRETH AT faorg
FoTCeh! FTRTT TH ATIE TRUS G, |
Ffrers TE faurer our faw @
Teeert TRfSAT T FHuars yrataear
fa o=y fafearars w@amT T FEww
TSI T |

FT TAFMCAT ATHAT JMATTF Al
Gra®l gAEIear g, ety &y
TIAFMAT TS aTeqay EfT &rTer
[IhTaHT ST ATHFT WiATEwT T |

FAAT HTH TH eI =T T JTITA
T JI9THT FT TR I3 T AT
T [qUaeTs MAHeEdmRREE S |
YATEHT FEdNT TR I9FR qan fAfear
FATAFATS FHTFT fauaar FurE=m
THEGUHT FEIRT TATSH, ATUE T
T | foFam, ST, AT T IRFTETT
FeTETaHaers & TS=RAT TR
TS AR Ie9d [ Fr e
ATTHT |

FTERA ANMHT ATMTE a9 095 /99,
FT AT T TAT FEAHAT AMME Foie
YR T JART TRl TEHHAT HT
EThT I TAT R FHT TAT T
faem FeTa qHe A1 qeRTa 97 9T
TRURT B | FT TR ToARFHT AT
FFRATATE = [qTH =RUAT TRTR
drgenfeed, AAIANE FGARA TAT
T FRAAIe=Td IR F9qT A1
FRTE YT TRTHT &7 | FXHRH A
FRIFHHET AATAT HRAT HETHIIERT II—T
TAEEHT dfetaal Alq quT HEHER
IICHT GI3T AgH Al ATIRYA
faggaTs geqa RUH g |

FOFET qF FAFE, ATOTF TG

TATAET TRHAT FW TARAT T
AT AT q%eh TATfeaTerT faerrerest
AT ARIFRATAT el 9fd fwraTer
BT I &9, | IRFRT ThaT™, TANTT
TIT WFRATATEART FqRT FH T
FT F=ARE Jaed 9 Aa9TF G |

AXERH! (AATAT FTAHTET qATaT
FRIAT HETHRIHT I AT Sf@Taar
AT TAT FTIFHAT TOCHT FITIT T8
FRHTATS THICTRT AT STATTRT

T | T IATeA, IIAT [RATAT

TRIFRATATEEER] THRTHT FTH TLFRA
&R FH TET 9t feramaen gfafy qan
Tl QAT AFhbhl FRU 9iF &
faerasr Tfa qFq AU T | BTE
fafer FTeprarelTe {Hem et STeetichek!
ITATH. ITATT TAIB, | FITHT
FEFHHEEEH TATAFAT TS F
TAFRATE] FHEIHT E GARET
FFHFH FATEERT TAZT T |

fava fefsTae T gaeT el T |
FfgT Frafead a1 97 AR
grafeTs 9iH Ioaaq STANTET ararazor

ATHTATATATS WA, FRARE
FIARH, FUFEI GAHIOT FHE

TS, | AR BT FFIRET TR
TFER JuTcirare e srematae T

ATCHITATT  FTAHH, FAEHHAT TFER

AT FAIS, | RTP- AR [HPA-

JUITAT, FUFITET 1Y, ETHT FASATCHE
T IIANT T T F, |

FISUTSARET el €T fafewT fafearar
FA FoARFHIR] THAUERT (TR

AR ATAHAE AwRihar Hataa
TATGH! FRFHHET AT EIIS, |

FT FEARFHTE! eaar Atvglg
AIaE fqua grataeqrrREd 99 |

.::
6

it FquT arfew, e fafse ot
TqAT TaG9T THUIHT AT FRIHHBT ATHT
F TS P WUEUE aATg AN
T |

FITS aMId fafq=1, FeedT, el
ANTATHT, {FFIIT =T SATIA RN
geAargre difed aa & gaaa
TAFRESE AT Fgfaad FARTETR
AT TR TR IS, |

FT TIFEREs 3 E fhesdr @ex FW
THIH TUHT GATT RSP SAAETRT
AT T BT TAPR FL&T FrATeT e
ERECC

FYF, FH ATiateres, T TER, Ta9R
T IVFERFT ATTFNEE, FHTHT
FEIIT AT AIFRT AT IRETHT
e afaeiEears o grate
e RIS, a1 e aers e
TERIERHT Haeeel FANT Fe@T3+ FHe
AT, | famraar If@usr e
FTIRHET AHAR] THATATS THTET
T 9 AT Fratael geedad JART
AEATF G |

Ffrers F Ter faur aAETeer =R
F fadrs 5= WAt @ ¥R
AAAT ICMEA IRTEwT Arear FHHew
ATFTEHT TEANT TATSH I8, | TXFRATS
HEAHIH aAATHT G A THLg
YAFR TMRIEH AT G |

TERATS FT &THERN TR ATAHATS
TN [T T @Adl SRR
AT GUSHT TITA HY T FIHTIE
FTAH IS & A, | AT FIH FTHRb
AT T3 (11 &8 Fo=iad aaanas
FUF, ITUEEH I I T | A
SR AT, FATER GednT faqr &
FERFHIEF® I &A=z
ANRET TR | a9 far S 7@
ATAAT F TFARFHETH AL
T T G

R

i&l A 09z SYTE (Krishi Journal-2021 (April-May)



qie=y

e, Frrer 't (Cymbopogan
citratesW. Watson)

&) 9fe=ra (Introduction)

a79 719 Gramineae dufvam

q=ANAH! TIST dgas qreAl &l |
FETATRT T qTET g o aFTs
THA YT e TRTRT &7 | FETATRT
JEAE AT JaHqT e I dcd
ATAT o 3@ gy gfqITaTTHE!
ERERMT U5 | Fel [9era doaee
fafa= axqesar g AT AT
T AT, AT, T, ATEHT FFommey
I qEIET LS, | TIAH
T TET T IFeRT TARYT BT TSl
UTZUET G | BTA FATRT [STecATHT AT
5-90 Fer fefeedear™ g4 WH G |
AHAUTH ITHIT 9T IS H] Q%W
AT IYH @ | A-FIEIRT AT AT
T TTE ITARTT TEHT G | Fgauaral
TUFTT A[q@d ATl AT STl
i T quiT=g ST AR TAqHH
ST AU 9iF -6 "0 qaT
frafera & et g | arelr fdar THA
gasq ¥ o-¥Yy faTAr aredifad afe
WU =g AT TUHT Fqae aefert
FAATATS TRT ITAN TRH F |
AHAUTH 2T | BTl RT3 T Feraraferent
At wver gafrad gagre adl
ATTATST & FAT SqAQATAE TqHT

IRISTEl AT Aot
AT THAITH GAT AU
qr3vE | AIFTE qoqT
fasfrzazsr qzrgsr
FUFETA JIF
TARAAIEEF QAT TR
Enll

g) IHAAEER TG 3
afvera wH Ffewg |
FreAT fag @q T
T TR R ATt
faear Iaamee & A
a7 fgArgFET gI
fAeTST 7ea | =e g
T AT SIAH T, |
JHET AT ITHT E7 |
TR A€ TGS THUET FeATSA T
?Tg'& Ylcbeh| b+ HAHT HICTHI &Rﬂé
redl avai Fdr ga fav | ager
dT3 BT EBaT 4 WIT HIET T 90 AT
ATl TR U3ET TFeblel 94 3f@ <0
@ AE IRfEIes | e fawar
THT ST T EFA S, | ATSATS
HIAR a1 RIA THET G 9, | qIlep
ATAT TATTRT TR HITh! TS THT
g |

M Frgwr wrAr T = (Seed
Quantity and Proper Care)

TR A9 G

T A3 TR MW A0 TET gfa
ZHRT 3 FI A13 AR T4, | A3 BT,
rewr frafra FARET e 999 |
FEgraTHHT o= afard Fowr famewr
tFued Fawrr (Sprinkler)w faq
T, | A3 BT Uhewl e I area s
T 3 ¥ Bl ug fawar JqureEr AT
Iy gwg | fawar qu R qudis
Aqu g /A | R fawEr afq
FAA! EATHT FRU qUIHT IdqT AT
fawaTdrs AT GATIX /A 90T
ATRT SARHT AMSH Alheg, | T 7 ferean
T FEATAT B, |

o) 9o e smer fetaw (Land
and Soil Type)

-TT TIT TEAT ATAT STTHT T ARTIHT
EH STSHT TUH! AT JUar 9t
TFIT I A9 A Hlel TRl
AT I9H AR G | fazar Taor 3
forfamare ™ @feg | d9ae &
gaqyT, FEare, fasar I W |
-G PRIl q gt arer (Inter-
CroppiNg) ! F9HT Wi TR AT ferza
T FET FH AT &7, | & Arafs=a
AT TRMEEHT I IGH Gl T, |
T JWRT AT Feme= AR Ffae
U E9e, AN AT HIST FH AR |
¥ A9 i Fwmer qaarr (Soil
Preparation)

TR TR 3 [FEHaTe 19 afea, |
ged @% a1 @9aaare

-TRTSHT THAA AHNESH] @A T
TMRA F TATGRRT WWH G AT Tl
TAT SRATET ATCATR] TTHT ATMS @A
gred @1 fa@ar AU A FTAT TEh
3|

-gASIa W AR FF L ATHATS
ATTYF ST THT Aq@H T el
HRT THATS T 9T, THT Tl FHIe
T yfqesr Yo 3f@ w0 S &l
T [EMT Mg ST T Y0 3@
vo Ffrefey fawar g fawarer 3 ¥
Fa 0 Afrafger ATgAelE TSRl
T @rgA s fa@ar A T ¥
foamg T fa Teues | fawar q
AfeATeR! TUdfs @Tell TEeh! /ST SATSHT
TS IHAT NI THA A AfAAl
AT WY A4 |

-gled @R VRl SO a1 gRATal
ATl TIAT Gl AT ATt o=
<o pld g ’54"”'5r ATZHHT 4 0-40
IfreigeTsdr 9/9 e el @red
q0-9Y, f& afgel @1 e TehekT T
T FHITHT 4,00 U Tl HIEMT THET
fraTs @reeAT @ fawar JaT T |
-fa®ar Tqur FaeT= AT T AARAT A9
THT & |

) FERMIUET AT faear @ 3
JFRET FANT T Afehs |

%) THHT ST THRR

q) T ATy BT

M fadr g e e
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o

W& W-94T [hEH 90 qf a9 ARTAT
T qar 79 a1 feqare fasar g+
IASTET AT EH T |

) fazar meRa qgr fo=rg
(Plantation and Irrigation)
fasarers avra qU yiqay HiEEr 9
T TSH AT ATGITF HTATHT (92T
fa 9" | W PRI qUHET T
ATHH TH GEAEA TEG | (EETS
a8 fa=ns foq s 3 e
fae 9U AGA™T -3 Yo AT ATl
fawafy qe=r fo=mg qar WeAw T
I |

) AHAITFAT q0 I feeree (Pests
and diseases)

) arer gwaq (Crop Harvesting)
TAl FFATR qiedl AT @Il
gl ARTE A ATARH! T8 |
AT AT 3 WiEHT TAT AT TR
EFAT ¥ HAigarasw qfedr ardr o=
Tfebg | AHUTGH ATAT T BThe
T 9O T FAT I FUe T qSH
7 YATAT 9T 958, | FOAAT 3/3 AfgaTHr
redT o afereg |

AT HebeTd AqUT ATASTHT a1 IIEC
AUHAT AP ORI T IJCARHAT THA
fre =R o W | 9% A wre
TAT IE1 ATl STel THT HEFUH!
UI3Te IAad o R faiee
AT TAHT IRAAT THT FHT &7, |
SO &l SCIEE FUE TRl

gael faaur

£k feezor affmTr  FEE FR(F) AT T (3
Q. ST THRTS 39 ST 300 200
SRAIEKSEIE] SIS q B 4,00 4,00
FHCC TA YO Tl gierar 40 14,00
foar g 3 S ERIE] 300 %00
fa=ms TUAT § TAC ¥ AT ST 300 3200
AT IT=R AT < IE 300 00
qreAl Fe JUAT 3 Ik 3 T 300 3200
STl AT TR 9% 9T 400 £000
goTTee @ q 9CH 9 AT 9% ek 300 3%00
T " 33,000

IMEE qIq GEAl g+ T GIqHT HTAl
fer T@r oo fbT @ne erfe aw=g
TEEG | faeardr Ifeq GHEEeH
QIO qUIde! IaT AT TET ATHTT
TEE | IHI FH AT Tl g ATATHT
T TR I AR T, | & HIEHT
FE] [awaTel AT ATA9TF @raacaed!
FATIHT 9f AT I AN T, |

) I fEwr T wRq fafaes
(Loca Control against Pests and
Diseases)

QT GAAT SHIRYTT THRT T, qTHTehT
eFT® T ARTET T ATl hadm
¥ FSEISI @red @Al aTaredrH IEre
i g awrew feem T gfdes q
[P e o fawarar @ @red
@ e q9u feems kfeT | afe
far=mgerr gerea S o fer 9fe 39
I AT FT T &3 |

AT T TGHT AT I5G |
TIFFRI ATAT ATl THIHAT (T TET
T | O T I ZIAT FUT ATIT T, |
gierzl dfgdl ad Y00 FfrETe 9% WS
IR =T 99 TR TeRAT g 7
IS I HE |

3) gengaer fafuzs (Processing
Process)

T qAT OREAR. dA [Tl AT
Y FEATS, FIEIAT ¥ T R
(Shade) =1 T sfrgeg ufg @
fefeecreraar @ wea | fefeeaem gar
qUISHT °1F AN 948 | fefeaeerd
qurger =i fermafa arar (wETE
SraeEn) & 91 9fd fearea 3 3fE 3
ARTIEHN) TH G 97 Ui faaved ¥
IRg Y oIl FEA ARl HAT IaTed
g7 WES | I 3 < Y giqeraE

TIHT FITTHT ATAT AR ¥ qUIE
a9 Il | AIFRT 9 AT ATl
FATET ToTeetTaT ATHEGT &3 TR F |
g) dauEa g ook (Markets
TART qTAeTa qf ITET TAT IATGTHT
I Il qaT Je 3/3 ATEATHT
qreil FHA Ffagr qAT THICH ardll
TS ¥ /Y TUATE IF Tk ATl
TS SFHE I ST FR T TARHT
THT JIT HUR 91T JHRT Gl cATdR
TURT AT AlFg, | T TTH IR 9
GIAEITAT TEhT B | TATET [TecdTeh! TR
FFAT TAIUH! qATTHT ATy, oA
qig Fva 30 M@ ¥ 0o YT g ekl
AITH G |

@) aaTuTEe aTasl 49 (Prevalent
price)

T AqAATT AATET fTedATdr 3
ThIThl AATHT Cgchl ?i'_‘[l E‘Tﬁ"‘ﬂ'?‘f
T Gy TAT F=rATIATRT AT a¥ T
QFETETHT IATRIT TALTERT HIT q0TH
TRuEr g | geasw! feqra ggr gia
F FIITET IAH HedAd! FANT &l |
g1 IRAT ¥.9,000 3f@ 9300 I#FF
JIH! IAR oI T FTIAT T8l
T | FEIAT X EAA, AT Frax9TTed
7 YT Y FS a9 UIER FaET
Y FATET A=aqd HIHATAT Aaferd
AIZNTE TIIET FERTET T 2T
fatree  @wraa fafq= ®Far qgr
Sl TARHT aTch ATTed AHAUTAER!
qd GRE AT AR AT TAHT AEATT
TRTEHT G |

FIYHIETA  ATHA FGH Frddre
fegfeedord wITHT HeT ¥ 9000
gfafedar av T ArwAr fefecaora
AR EAEEHI FISHIST AT
fagorar AT =qIITF TA E®ATS
gcafgs 7 o1 T=qr gdr 14 T a9
FFEaTd ¥.9300 gfafedr FwAT
GAHT 99 fa= WEl 9157 |

o) ATERTHAT AT @A KT fagzor
(Income and Expenditure)
MIETHAT @Al Tl F3T @d, fame
arfg TTTHT IHFIS TSI TAATAT
TEFTA AT FIFFT ATTAAT JHRTEH]
AT TBT 9fd FETHT FHISHT AT,
g MU ARUR G |

gE[d. HIarTT FETT, dJisqar fasw
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T FUEUTRT T T RiW

TITEHT 1= ad HiehT a=eTesedh] 9rau

Y gt qear qiA®r g==es 19

feIfq ooV FHWAR B | TeAEEH]
FUTIT T=eATh] [qbTd T faqebrdes] AT
TR IHETH ®IA] @1 &7 T TIA
e faeEfa ¥ goqar v | 9.
FEEAEEEF] AT THIAHICE A9
aieferfae ema T M= grad, IS
(stunting) ¥ &% dre (under-weight)
&I 7 UBTSHT 9= gt (Wasting)

TS L1 Jafdd | FAO TF

HAICTAATRT ATqhdl 9 % (R09%)
TEHIAH] AL YT T AAAA el
Tfd TWHN F, T Y a9 TAT [iAH
}®.9% TSRS A YA T, A
T ST AT (9.5 %) TR @
T | AU GEATTE d&T I T
FET AT THT B, AL Y, TH IHY FART
T ©.% % ToAER A% TATGd T,
S Ui & (2.9%) F A"

fhep! I a1 YT TE®HT FHIEE,

I= T Y AT el FH SHUIH

ATgFdTE®, a1 AFqATATS TS, |
9TeZ FYMIU STTE% &I < SATIF THEET
s U |

q. AAEU - AT F. FE(FCF
IEHT (THTH AT FH I=TS),

G ATy b (ISR AT FH
9) T

TEHET A (SHIHT AT FH A1)

3. ged qIUEdcaEl FHI (WETEqf
eIt ¥ @se®d! q9Td)

a7 AfTe a9, HIeTs, T ATBR AFafeerd
TR-THTAT IEE & (T g&d I,
I, HEHE, T FTR)

YT 9 ETeT (DHS 309%) ATA (

TSR qig 1.%% & T A FE&
JAITE UG qITA FE AT G |

AT ML AT TWlhee (QTHFTa
FIIY) P SATIHAT TTST THATTR
FIH ATAHR G A 009 AT 49
gfqeTadre TdT RO9EHT 3% FIqeTHT

TR G | Y% qT AT AITH Teaeael

AT JEA T T MRREH B |
AATAHT FHT IARART G Flgehl
ATk T FITI TGN T | R0 T 90
&Y WA FSTHT G | Afcheed ATHI
T FERIATE ATHI THAIG qre=m
TMRF SR T | @TAT FET ITHT G0
qF TS TE BT, I AT &R
T T F@TEIRT WY, 92, ¥ Y AT FRMRA
ATTRT T FHTIUTERT ATCHT ForeciTed HIh
ALET @ T FH IS (THUAT) Bl
TITYAT T=47 | THUATATS G0 T
e TR T@T3 ATTFR [G3TeHT
foT ¥ Y IEEE e a1 FEeadol
T & |

AT, T vk qie Afee faepraerr s
Z1 | FT GYUAT g9 9 AR
AHIIT FIAATT A | IIATHT
FETRTHT G0l JTHTOT kT FTAI-
GATHT AT FST FTAEE T &THATATS
gfe MT &M faars TRIT M9 |
FEMUeRT 9o fIfq T emusr &
AT ¥ ICATGHRAT AT b [Ahe® T
T A HT FoAEHE T AT

AT FEfreeh! SATTRAT 817 ATIAR Fleh-
FRF F | TR A T H[ YUY G WA
JE9T YA 32 % TEH G | TAAE,
STIHETA A0 3T A forem ¥
T AT BE TG, (33 Fiqerd
TERAETR] ATHIE! HIATHeE [9TETT o=

0-Y2, HigAT) ¥ I =T HAH T=ales
= TR ATTHAT 38% (I09%)
(0-42, HfedN) au 9=aT AAH T=AE%
dre FH AR SATTFAT I9% (R09%),

TSI EHIT &rl TTIUTHT A a6l LT
fa arraegs @ FW A g
FHT AT TIARRIAT TET Firgd g
iafeea e, A AESTE qEh
Fitaehror T AT ATHIAE S g urare
FTRT AT TET T | AT @ IR

@, STale AT T ¥ TIATHT Tkl T
TR ATHTETR] F ATTATE [oTeT
fqus | cgTd FI9T=T FH GEOA]
feafrcaar q© gfqora a==re®s!

(0-42, HlE Y T =T T q=ees
o1 FhATHH AIHal 10% (R09%),
Y ad 9T qiAEr a=Ee fi"
ThHAAATRT STIRAl 43 % (R09%) T

TARTHT Tl F6T FEIT {aafvaerar
%2, giqerd a=ame® F=d I |

FT & T L% Jiaed e
TR TGS, AT TS F9TRT ATHT gt

A XL | A& @E IR4E®
Tt dad R FTILIEE FA
diftcer 3fteehiuEaTe GeaTge TMRUH
T | FT FAATIRI, T&F (aTE Fror
JATEAATE AMMSTR @TF FATEAHT
TR, 9 THRP] BT Al
AT JIEMT T ATH WRTHTRT Hi
faF™ 7 Hou ANTERF! ATAHATC
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=
AYCAL JATART AT G GRUTHER
IR T AT &S, |
FY T GO FEFHAER THET T
T4 IOAIfGERE FATU GHETHT
TEAR! AT ITH HIFT @ST TS |
faoaert FHId TAGEITEN SHUS AT
o TRTEATHT FEETE TE T &0 a9
&k W] ATNT SATTachTen HEd
T 87 | O UL AT qIeae
ferfa aered &M S9am T Afed
qfree® awaEl q1fT IqAy
THIUE®S] (9T TRET T | &l
I ANTE® G | STHHTR EH qiitasd
Afrars gtad T THR_E (A,
9220 , R ¥ WA, R00%) | Uigedl
JUEEHT T fq919 T TEE @RIl
! AT 97 favaeardt qedewd
ATESATAF =TT TRTH] T T ThAF
A9 YOO ATRTAT T Febehl Sccadl
TG R HeAT Figd Grourel AThT
e FSTeT T & | SHTE%eel GTourehT
AT qEFRET fqaror =aradasd!
faeaqm T T FT AT AT FHETERT
AUU-FATANT ETALIET FHL
FATIT T Hicbrg, q77 A9 T
af Sire feuer S |
F IeAEked Jighl AHT RIS
FHHTI ATHTURT ATNT Tk AT
AR TIHT ERUET B, THTAHT T
fFam™ afvare®aT a9Fr 3= FCATH
PR | FAOUAT [999 weq Ffeq
A0 FRIFRET TFaTe T FH [aerd
T ATIRI T GreATiEd TS |
F WET ¥ GUATE q dAETd
JAT MG | AT IO T AfecE Graer
gra &l T & IrEFEad gigd
TRARE AR [FATS g, FTEE,
T F=aTEe T THET ¥ T RIS
ATATEEFT AT Giftas, fafqg aEr
YR I FEATIAT delsad, | T 9w
feafaer ®faemg o &7 T | Fua
FT ATREE FH FE T 99 T,
WA ITATERTa T "I ATERIHI
TS |
EECcEa
-qRAT A9 (@ ¥ UTTeE WETde,
e g Folol aF g Aqr3)
-359d @Y (WF @y faand, e
I FAST AF & I3

(SIS ICIC

W T ARl & &l 7

AT IRRATS W&y & 9h Y
T, STIRE TIT A [gebra T T
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FHT TIAATAT THA e A8 T
FHATAT (HEHTE, arel, o fadr enfe) ¥
IET ¥ a9 TP P T AFAT, TR
FRN), IAM, G TMSRH |

o Tt I TR AT B A
Y TR TETEHTH FIEE TR |
¢ T AT AGRITHT ATUHT SATATS
ITef@l, I T HIET HAT T, T3 T A

qraEl AMTedl T Tedl AT FHA
frs it ST |

TEHR aTeAT

. HT?-ITW?T é|' HHY-dHYHI qblichl
FEATIAT T8R! ATA ATAATATHT FTAT
AMfTAEFT ATTITAT FHIET THA
TUHRIA UTHT [ThTaET Itaa Taedr
THETE |

¢ JHYETE qIT HAIRTSHT ®IA
wfeqrar dIg®t Arfw FaTUHT
ATAATATHT AATTHT AT M, ATIVH
IHRGT (ITd T2, CTEUTE) e
FfEuar I (FEAT T AA FH)
THETE |

& JTITT ITATET HTAH AT TR
AT AR T@T FPATAAT AUHIA
ATAATATH! AATHT ATITHT TaI |
THIT I@T GYHT SGaT AT TTTITIA R
atf afdes 2 amH gfq faex ar=mET
faarg 5-q0 fa &I RIFAT 3-3 TH
Fvqul gie faeaafy 9 FuREr
THAAT FATHIE T |

¢ HEATRTSHT TNTH ATTATATEATS
ATIVAHT AHAATE FATIH  ATEl
FIXTHT (T TH IS qUHETA
o= fauTeT - ¥ TH. U,
9faq feez qrireT v el TH-T3
qeF FIHE THIAT FFARE |

¢ HYURTSHT ®IA AlgATH! qlgal
qgT FAMT AT AYHT qfqFF AT
qUE A19 ATAATATHAT BTeH qfaF (
SIS SWe) THaE |

¢ TYETSHT ATY HIEATHT AdH T
FAT 9RYFE AUHRT ATAATATATS
HIAHE! AT 2 G RrE | @
ATAATS AeaTer, Fear T =T (90-94
feTl ATfeqad aATIshHA) STSHT FISH
qTHY, TAMCEHHT e a7 THAT
TRITR 3 qeaw Ay 33 exmaed
TR | TF AT T3 T8I ST
9T STPATUR IeARE | dRT ATaAl
TUeh!, YT ATATTHI, TATC AATRI,

ARTERT TS % X 57 a7 & XG SeeTehl
Il SANTHT A [a%al AR |
¢ FHRT ATAET (GG ATH A&

TEfETHT T AT AATTR], Y, 3@ Y0
UTH AT TTRT ATAATE ST BT
FATT TR ITAAT FHT TRTHT WATMEFT

AEUAT TE WUFR TR FSISRA |

AT ATAHT BTAT T YIAEE FIe?
TATSTR | AT T (%) TIR T

TR | Wiy TE aRTRN ¥
e A1, I1d, ATIh! W, @A a
q3 & FATAR] AT BT Gied TR
EEECRIILE
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FICSLITAT AIGRY THEF | 13
ATAATE fRoraT a1 feufmsar o=
TARAH! ATAE JUGRI THEIT ¥
HUGRY T ek AT I TeTe] qf
CEall

¢ Al ATEATAT ATFT TTHIE
qTAREHT (FTIAl THE, arel, 94T,
e, ST anfd) I @ HRTe arqHT
WTAEE I A 9 9 | AN
WTEE TUAT @1 a1 Tl TEd
TN TR a¥ 8Y & 3 ATdE
T E ATl G A ATSIRHIG (
0% 3H) 3 TH. A, 9iq fqex arrH
ATy arhTE gE e |

¢ I IRFE TWENT ATAREEAT X7
FATE 90-9Y4 ITH IRAT IfT Free a2
3Y-¥o fEHT AT TUSH TR |

¢ FIIA-T3] GHER! TTHN ATABEHT
dralehl Liclvlﬁlc'l qQideel el HTITHT
THEAT T&dT TR BA qES, T 9!
AIRATET ATHESA Tk TATTHT V&7
AR TATSS, T T T ATHEEATS
THEAT 9T A TR | FRTE T
FE FUAT FARTASATAINA (PRI
9.4, TH.41.0.3 U7 U 9 faezert a7t
qrAT f9ArE FRT ATAET SISHT
fasrfe afRTE gETER | g A
ATABEHT FZTeE TSR] T IGTHT
af &1 fafer TSI |

¢ ®AT FHEH! TERI ATATHT AT
T r"R*b"I Sedl TMTehl SYGTITIh]
ATNT AT T3, TAT AT GRTAT ST TR
TETE® T TR | I1d, IR THT
J&I IMGUAT HrpIagch [aural a1
FARTTANTA 2 U i fefex qreraAT
FAATIY FFUT dTe PRI 5-q0 famer

AT fHe 3T Ik died I
gfeq gl 90-9% R A eI |
AT YF = FTHT 7T AT Ik AT
SR | AT 40% .47, X TH.04.
gfq fae? ¥ = | =T (D) 9T
framey ufq &4 R0-34 BISHT &
Fo ATMSIARE Q4-q4 TaTehT HTFHT
BT |

¢ TR, ®AT THEFT TS ATATHT 7T
GUCE FRTH ATHEE THITH] TA8 ART
AfTdld {1 & AUHA THT FHIAT
TMEHA TEr | FRI [qeT T aerr
ATl [T AUFRA TG AT
feU¥ T TR | PIRTehT FebTq &Y STUAT
FIHIE ATEIHTIT (0% 5.91) 3 UH.
ud. giq faey aem | |l ¥
e eI S e |

¢ TR, BAT THEFT TS ATATHT o7
gd€1 (Downy mildew) i
FALITIART AN A qTAEE &S
b IoTageh [auTal 2-2.Y I 9id fae?
AT FAATE 8Y 5-90 faeeR ar=aeAT
3-¥ 9o FEU A7 fAeTR SR |
* ST Fel TAT STSHT AT TATRIRT
AT IF@UHT TART ARl H{AT T
hAEE ST T T TR, A1 FRTHT
A=A AT (PUPA) &% fazarer! aiaT
ANTESHT & Z&T JHAT ¥ T8 TR |
JHY g TTAT FALASTHATATITA
Chlorantraniliprole 18=5U SC)
a1 fersrare (Spinosad 45U SC) g
TAUA. 9iq 3 faex g fwEne
FETEE | UId [qurdy Feea? gamT
TR ATAMTAT T FAR TR |
¢ UITH SIS TIT HABI TAR

FIFAT 3-¥ TCFIFH FF? IR
TR |

¢ FHI, BYl THEH q8¢ AT Q0
U9 FRATHRT T QY-30, ¥0-¥Y T
20-tY faFHT TISE M |

¢ FH FAT JUEE d8¢ aTell qan
w9 (SqQUash) wET fas ATgaTed
YRS FH THAE] AT TA-TART AT
I8 Berserd |

¢ FFI, FAT THEH! A6 aATATATS
X Yh dled LAY Yid A9l &-o
I FXA AR | T FARA

SR AT TATINHT 0T
ATSATTET Hwal, I TAT HeA [dl Fera
q e T @EAHT I a1 TS

9 UR.Ud. gfa faez 9rier I
FETEE |

¢ AR IAT AT Tk T AIST
TG Tl TMSHA 3 o5, FHGTR!
7T oY &I, fe T dr U IH, ®Re
AH GIeE 90 UTH, IR 0.4, U, ¥
i Fethe oY U Yiq dleed T
GrEAHT THA (HATE TR |

¢ TAIETRN Id @ *RT (Tuta
absoluta) #r =raearaeeET afT e
fafges FAIARTR |

FRT ARTH! &TAATS A= AT MATST
AT forsan SERYER 9 | it 9T
T Il qTETET B TR TR
FRTHT AT T | FIAT ATITAT
fawares, Rl ¥ FENIS! T&l [gedree
EI3T | MAAST WAl ATFAHITS
TATHT AGITES T T | BRT AR
AT ATHIRTAT [aa18s T3 |
FRT AN 91, Feld qIAT FAT Fbead
e TfeRr T G a1 wAiftewRr A
Jg T FBTS |

79 R (Tutaabsoluta) #1 w2
@R, dAraife garg a1 feedr g gfq
G % T FAET T | FATRT qTETT
TN TR g%k FRES A |

FRT ARTRT 9H AGLATHT ATqAL
RITHTaE FTE 3 A 9id feey
IEET HeR AF 9 e e T
FiET | T FW ATHET ATEATHT
FarzureIiafagt« (
Chlorantraniliprole 18=5U SC) =T
fegsrare (Spinosad 45U SC) 9
TH. U, 9iq 3 ferer amimT R o o
T3¢ fqurdy fFR=a” TN AR et
TANT T |

q T

¢ ERET ATET ST HETHT HAFeaTue!
faoy gfvfeafaer ®Ror aomeRT T

THEE | FARTASIHATAYGTA  (FIRTA)

AAiFTFE FIT IIAT AT GO

9c.Y THHL, 0.3 UTA.UA. Jiq fdez
AT TS ARTE SR |

& fafaeT areflesaT Jar R ieew
T TN T AT IETEE AT
23T ArHT= fauTer ¥ TH.UA. a1 He
e (Simpolo) = wH.ua. giq faex
IRl TXA qTa®l TSI ®T a1
fToTY & TR | Il SATaT qUHT
wrRmETsiass (Oberon) 3z.¢ wa 4T

JTATEAATS  JeaATeIqeT=aeT gfafe
qYATS ATR, g, [Gvebl, HH-T,
a9, O, ¥, qEdl T qREReE®
ITE @Y AMaE SRS |

¢ TBUA AT FHE HAATS GAHT
AT, ATHHT e fae &1 99 93 ot
@ €%, 3% WU FE 3% T O
fam g qaaT 38% AN AR B
HURA GAARMAT T AT T2 a7

R
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fgReR e &34, TIFRIT THE
SR /T fHArsTee |

¢ TENRT Tl Fled T HAges faod
ATLITHAT AT qAT FIRAEE ATAAT
foiteware o e 47 & AU
faumdr YR AR | AT STARATHT
faumdr 9ot TRAT fauUTErRT sraery
JIAAT T T |HT T qAT
FTATIRITHT AFRTHE AT TG, |
¢ T URAT I, oGS T I T
TAURT (HATAT e TR | BT
HRTT AT ITITH HIET TR TR
frafae e 787 ormaw =TeETET ATy
IR (FeedT) T FLAT TR | 1T
R F&IT T@T3 & A Iehl ITh
SFET TR TR T faTor TR |
qET PR (THE)

¢ @l FRTF THT TGd A gATd
FIATITT T R GAT 7T ATEITIAHT
AT Teb AT TMTSebl TR ¥ AT qITHT

TSAT SEAT, ATHEs T fhATRl qH=n
gfe 9% forar qar faurare are
TATEE ®id™ TRITaAT Ii¢ & gaT @,
MS ¥ IGH! GR9T IMMI T A7aT
T Stad sae T |

9TeRT TIHT, J&AT H{HT RTHESETE
gefl T qefiT=0 9qTdEs ATARIIR
TEE | FERT BTHAT Aiqe JRETH
JUTIEE FSEFT AT ATATSTRI |

¢ QUTEEHT feFATehT STFTSaTE AGHT TN
(9T FHT RN AT AT TR e
G, ITH 9T ST " Wia T
TTega/ foramert framaaT Fees et
TAGHT T TTH) I ATRTA [FATIATE
TWEEATS ARG T < UH. T, Jid
FAMHT 3 GCFH Rl ¥ B T
TR |

¢ GRd, TR T W0 I 9w @
ANTIA T AUHIA AT R FT
ifafireraT Tvqe T AT TUEETeTs
AR @I AMSAEG | @Rd AT
Frgedr fawqa faawor a=qg=Er-v A/
fegut @)

ETR a9 TR ATEl ARMeRT 13T
FTsTY. SiTelidee. Faberd a1 @R
FEAEIE | JbTT SATIT TUHT STFHAE
30% 391, QY THUA Uq fdece
A AT AT AT AT SIS
iy g |

qITATAT

e, ddr, der, T

¢ YEEEMET @Rd ¥ MAR. I
faee @0 ST THT TURTT ATAk R
gifafawa arge T TEIH @Y
ERICHEER

* T FIHUT FGRTAT 3@ I ALTEE
TE . Srel-Tiel e G, 9T 9y
T, I FHF @I, el T GaT Rl
T, AUST ICATGTAT FHT ATSH, GRHAT

¢ IR FATATE AT AR
AATIIAE AT TTHT JTeRa TLHT
JITERT fafqe TATTESHT ST (aTsTe!
FHIAT 9 FFIT FEAlgd HAEE
A BTG |

¢ Tl WEHET AT TEETH ATl
@rY @ (conception rate) 30-3%%
T ¥ WA THAT @IS ATUHT
FHT g1 Taw | THiwr aara (Heat
Stress) &1 FRU qeEsde JISuvHT
faerd 3T qurdl gfgar wHT
AT AT T qlET ARIEAT Al
T | 9T WWE qaT F9d gAY
MRTRT TATAETHT AT BTATATAT
FETIET @R TS AT T gorea faee
IRl SaeT T |

* QEATTEEATS (AoTare ARTSIR |
TGY WHUF aT=g-aT= T 1ol
qEEEHT forEe FUT@ AR, SR
qTIT AT @A FES | A, GR-

FEIETH H & ATAl TUAT qaT
AvErTad Y& T, HERTH gcd FH
™, drawy offae e dor (fEsEr
93-3 I IFY) FTAT AG, T FTATAT
T, T AT SHaE T TR | AT,
TAFRIATEE T Weel FHeTHI qrrT TR
feer |

o T HEHAT FEITERN AR T

ers+ fertas AD3EC 7 dafraaars
qEAT s Y e e R |
AT AHRANETATE FGIATS
TIATIT IqAgdr AR
afegdcrarsiea, faataArsia-
sfrarsiadd T FeRMTATESE Tl
yfq-Sfae sodes y feqae gam
THEM | INTT 9T&aTl Aae] quHT
uer thy (ND F1vaccine) Te T
gfq F@IAHT XA ATE a7 AT@THT
BT e |

® FATTRA @13 HAR fqumeme I,
R, FGAHT AT ATl GAZATE HETHRT
T[T USRI AT I ARAATE T= TS
qrdr SR ¥y, faaAr dfeddesd Ar
I fa%g @I AMITBE T ATHA ATk
TREEATS Jeieh au (o F9qr @rg
ERISEEER

HCAATAT

& IR AT 3fE FTHT FEeTET
FET T U] FRITEAT TTHIA
wrgr wrEdrar gtaar | fatas
e | I WEr T 9 Afed
[FebTE AT ATHHET AT AT
ATl o5 o FaedT MArsTR |
¢ I FHIHT AUEIF AT TET &
TH AT HIGATS Gars IATeTs
THRT T AT STIAT AISRI TR |
oIl STSHT HUSRYT T ITATHT GHTHRT
FHAN FAGH T IXAT IAT GaArsal
Fsll GheTe T (BUTEHD) AT T
AUHIA TAT-TATAT FATCETor THE |

ETHATHT FHI TS g1 [qiey THHT
qIAET AT TITT 93-94% IFH
TSR | AT, T gerdE-3 qar
FATIHET AT TSR |

¢ g durawr fafg= zaragsHEn
TRYTAA] REREEHT AT ATHT
fredIolear detor @ T &% HrATHT
FERET THT AT TH TSR T |
TEAT ATITHT ATAbRT TIRTT Avaqor
GATTIMATHT FHAT SI= T FT I
AT TRRTAT (T8 W) HT AU
ik TR | AT fTad AT & T

¢ A ARTHT 41 T Alidded [qemg
ATSTA@I AT ATRISTAR! FHETE T
o dfd qIT AIHAS! TIATIATS
ATSATE gAaa o (Stress) &/
T, 9fq g9ey TATTIAT a8 ¥-%
FOEH 0.9y & fH.U erHare! agae
(Aerator) @1 gIIT THEE | AT,
ferdE 41 oy ItH 9iq .S TR
TS 9 T faq fowrs fae e

¢ Y FTAHT ATSHTGHT T qRSTal
AN (AT STHT) T TRT IRaguaT
ST 0.3 UTH Ui & ST, ITTeh!
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o
T AGAT ATSTHTGA  TH.TA. IiT
0 F.WI HEGH WA dM faaaey
TR feuafg Uw foF g I T8
feqaen qurar feqard | qrEdr
JYARET AT OTH ARTRT @7 Tqar
fve® ufeuas feg 9 qere
TERTS HETHT Uk A &y g 9
fafafaes wHifa arear ey, 9-
9.y fafafaer ufq &g TameTges =
IRl YA THEF | TI9R T ¥
HUEI(E, FETHT IY-30 Yiqerd =g
9T AMS @A R 1AT G0
foenfad TER | TERT GE@RT JIER
TaT TATT T SATaeeehl g9 & TS
@Rl IAEA &HAT FH g JUh
JIAR Tl Alfedded 9.4, &. 91 fe T 4T,
T 0Y &SI IRAT YT Fg TATTAR
T ARATITA TSTS TR@ETehT =1 FHATHT
FEAE | TE TIAR TH Tk gl
afer 7 qfeg IT@EET TER T JART
FAAETE | gHq gfv 919 fader
ARTATT TTHT AHICHFIFT @<l
ITAR TR |

¢ FY AT I FHE(ST Gr@HT
TR TEAT I RTHHET S (@I,
A, MM HRT AME) HT TblT GTAT
QEIHET ¥ fRE 9T TEIE TUR
ATTITHT [TATgad Y0% .41, ufa
FE ¥00 TH.UA. HTANIIT 90 faex
qIHIET FTdAY ATGT YTHFAT 3.4
fafauma gfd werer s7ar drEdeET =
FATHT FFARr | TAT TN AT JeH
SaEsd! 219 &9 Ts UrEdlel Icaad
AT FH & HUHT Hifided .Y, .91,
fewdr v oy &1 Ffear awar v
FIeTS ™ ¥ Jr@<Ter! =¥ FATHT FFE |
ATHT @S qfg 9T IM I3
ATSTHT T TAT ET=EHT AT g
YIHTHET AT RATTA TR AT 3@T
I go AUHIA Fu ATHTHT 9-%
HUITYTE 3G T EATSRIH] AIARTS
TEE | I1d, 9-3 fewafg & quan
IEUAT GIiatIFaT v T |

* U FT ATGH TSI THT ATHT
g1 U TCIH HIFHT HIGUEETE
uRYed WIS FAlC T FG XY HUT
Bifces TATSTHT ATRAT T ISTAT
THET |

qrEare

¢ I YBTE! &TAHT A U AN
FHY AR FodT [argare K0-2Y, &, 5.
T ATSTHT AMSAT 93-9Y%, & ST, Fidgaey
ATSH a0 SrEre | AT "Rl @ar
AT Y H.S ATSAA, §0 &
FIERRE Fiagae? TN TR | qiear
9CE AT AR fa3 TR AIANGIH
FooRdTe GI3hl JIAR TR |

¢ T GRS qAT AR5 SFAT FET
FAT Al AT e THA AURA
FHAATS THA 2-3 TeF @AW AN
T Foree USR] SATEHT Tl |
e HEHAT TS T dr3ers 9.4
T TEEE FAAHT FEE |

+ fof=argert giaem Tt 3wt feamed
(Ab=rET) T 13 34-¥0 &1 i
FHIHT TS AR | ATAHT AT
TIMSET R0-3Y &1, Ui gdeahl a0l
SR |

¢ TETST WA IS U1Eeh! 413 T3
TAT TR GAATTAT TR Fal 9.4
&0, BATH [FITHT ATMSET .34
F.9T. T ATIAHT AIIET 0.Y-0.9Y
& 97 A9 9fq A9 W TR |
Tl 913 P fafer

¢ & ferey o= "iEET T AT
AT YOO UTH T HIET &TFehl ATHT
200 YTH F TIl ATEFHT IHI
e |

¢ Gifqusr qF-9HHAT TF fEAaH
T IR 4T3 AT, THS AT
7 9-3 faie wfq dreems a7 fafus
fa

+ qfeuasr ¥ fafroer dears oe-
qAT R g T | T drearg
I A R - ST JAnT
TS Fearsy |

¢ ISl ATAT 8% AT AR AU AR
a1 T3 Al |

¢ U d13dTs IRT IHIA 2 9eF
TR TR TS & |

¢ FFAT 19 U (T T | TELT BIeTeRT
AT3aTg "ET 67 A8 TRIeT a1 A9
T STIATS UTHTA J@TeAT BETEHT U
FIR I Fihg, |

¢ GfeTT FT3eTs 9T aTHTer TE@Ter T
FHT A GASTTH] AT b, |

AT-ATHAIRT HAATS MEFAAET FST
FATSAT TARTHT ATSH AT |

¢ qI3dTs IqTH, TR a1 afaftaad
3.0 ITH gfq &, 51 %7 a2 fAamR o=
qISMET a1 AT dqT T IETHT AT
T IYAR T | JIAR TWRHI 3-¥
fat e =reAT 919 e |
STTETTHT BT Helehl TTAT &= GATeT
T

ZIAT TeTehT FIAT AT TANT T WIETAT
ATEEToTe (e T=hT I WIEAT
JIEAMNE qITdHr [T I T4F, |
fafs= sraaTaTe g Afqsir A
T GAT TePT GUGHT ATATATS ATTIUE
U ATSGISRl W% W qR9fd &
grlel YT HI LHSr"I GTTHT ATAET
FEiar Treerer (Seshaniarostrata
7 FEgrfaar wrariaar (Sesbania
cannabina) T T TART Yy, T
AMTE & A WTHT ¥ O &1 il
FECIH] A @A TR TSR |
AT e JLATAT AXETETHT T el FI0S
T ST A AHUISAR ATSeraTT
AR a9 Fa TESiaad  SrEar
AU RTEET ANE Era ST ATsereid
e TRTUTeRT ATAT T@IIE, | @<AT AT
%-0 T (A e AT 9 Tawr
9l MG ATCATs AT ANAAT FAIe
FTEA T ST HIETHA IR e384 |
T IR IR BRAT AA AT
c0-940 & ST ATEIT fd FFI
ferfreor 9 I qrEveT g |
el I JuER fafy

=7 3f@ 5 AfEAET TEE TR SISAT
AIEH TR aTell faararg Aremr
T /AT, AT, THITUEFHRT
e T YRS Wit ATTg
BT TR THTITRT HETA AT ITAT
T AT At SIgh AW, | T AT
ATEHT SocAT FaTg AIGAT 9T, 1T
TqAT SATS BeTSH, ATAYAEF T TMSHA
ATETAT FAATST ¥ qTTeRT fAebTarerT ATiT
FAL TATITRH| STHAR g Tk
feri TR q fqeT =ieTs T Araegean
AR AFTS USR], [aerebl ATT Far
TSFN T AT AT kAT THRTAT UL
TS AETEE) AlEl Je@r g 9 & Foaf
TMhedT e T fa=ns TR | |

i) 1
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TIR FUF ATSATE IY.0-300 T[STehT
ATt He Y A e AT
2T alf8Y Rl HIel FTdl qgraie (

FH T T3 40 TH.UA. FI T2l ATEAT
T3 faT
¢ FRT I9 TTH Gerebl HFeTs A

R 3 FCN) B TS T
IAMET ATETATS FTH! TETIATA  Fedhl

AT T R ¥-Y feqaeH F=rEr g

arar qTHrHT 9IeTE @ gHT T
TIT FRT AH dR{GEI T STSHT
e AT ufidraftcEd weEw ur3Hr

fag dr9erg R =areAT U a7 e |

A3 RIS, TIUATT TR HaLT

THEE | TH1 =R TWEH AT FiKd
¢ WigAT T ATSH FYHT FANT T

aleF |

QUEEHT ARA @R AT FFaedT faawar

gRd WTel IU=R fafy ¢

a7 fauTuETe B I AURT PR B

Y JIAR G TR AL ATAR ST

&l AT 91 Aleg, |

* TATIH HEF! AT3AT FAATCT ITHIAT
3 giqercerr fhafeder SR o g
@ IHT T |

* GITH TIIATE 0.4, AT FHTATET
YR IS FHRT I |

* AT ATTHT TTIATS < FITUT AT
TS H Wi adrs TR T qAq
Jerfed Hegd Al Uil s |
¢ g1 qAT qE@F O3 (ST AT a1+
FAearsied a1 uulraraifcaas
FTYAT 30-¥O @ i T

¢ T UFATERAT a1 3-% 4 UTH AEHRT
T, FATRTE Y- famaer
ATEHT I3 & | WY Ui T g@Ts

I3 |

AFATH

& AT Y9TATS el 9TehT gATAT ST
T |

* HEE! ATIATE AT T faefepT ATHT
ST ERT @Tdl, ATqe! Hre ar
ERC AR RCIEICTIREC

¢ TEars BT aEe S |

¢ WA qIEEdTs AT favg @y
TS | @I AT TET ATHS
ST Wt T 3 TH.UA. & HigAr
a2 "7 IHY AURT GOMAT BT
T TS

¢ e e aiq fatge et

m
R W AR
T fasmit
08 /09/%9
gl favav? iU ®RET HET e (
FITES-92,)FT TATIATE TATAHT i+ TGl
78T kR I | FINTSHT THTETE AT
STfeTepT AT TR TR STSTEeh
g ¥ T dfdfeq g@are fava Fwemen
ATHTT AREH T | FIISH T
ATHTT ANTRRRT ERIATS HH ToT
g WU WRFRA THIH F=aar TaF
fafa= FeHEe ormie TarsTad! T Fereh
AT J9THT ATAHTST TAESHT TSt
AT TR T | 79 faus gfefefaar qure
IR [HEITeATs TR JTefeT
T FOR AIMETAT & BTHT ooef
faered & | AT ZaT-8% | BTHT arda=mT
JINT TG, IR Qe HIHNT T
I STaTAT T GFFT T STATAT AT
IR B | AFMAT I FaqTT

FIIATES R ATR] TARHT I3,
A =R, FAN, TIT @RAF faeg
fepTfeTuert @9 &1, a% TreT femurert
JbTT TRTAY TUAT TETETE g FqET
UTATs (RFTETE) TS o, qad
GRd F G FH T AR FF
TETATS TIAT @Y AMSH TocATE
e

¢ THUH I AT SR (

FMD polyvalent vaccine) wms-#T,

g1/ qETATS 90 TH.UA. qIqT AT,
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| ndigenousfar ming systems, knowledge

Livestock form an important component of this agroforestry
system - particularly poultry, but also sheep freely grazing or
fenced in sheds and fed with forage gathered from the vegetation.
The animals have an important role in nutrient recycling. Also
fish ponds are common and the fish are fed with animal and

human wastes.

Indigenous farming systems,
practices and knowledge: some
examples

Already in early colonia times,
perceptive observers commended
theintricate and careful cultivation
methods of ‘native’ inhabitants
(see Box 3.2). Classic studies of
Asian and African agriculture
weremadein the 1940sand 1950s,
e.g. de Schlippe (1956), Conklin
(1957), Allan (1965). A growing
number of publications are now
appearing about indigenous
knowledge systems and the
farming systems based upon them
(e.g. Brokenshaet al. 1980, Biggs
& Clay 1981, Rhoades 1984,
Richards 1985, Marten 1986,
Wilken 1987, Warren et al. 1989,
Dupre 1990), which reveadl their
complexity and sophistication in
dealing with environmental
hazards.

The following examples of
indigenouspracticesillustrate how
well farmersinthetropicslearned
to manipulate and derive
advantage from local resources
and natural processes, applying the
principles of agroecology without
knowing that thisterm exists. The
principles of agroecology as
discerned by scientists will be
presented in Part 11 of this book,
but first let ustake alook at some
of the practical applications
evolved by farmers through a
process of informal research and
development.

Examplesof indigenousland-use
systems

Forest gardens. In many parts of
the humid tropics, indigenous

systems of forest gardening
(silvihorticulture) have been
developed. For example, village
agroforests have existed in Java
since at least the 10th century and
comprisetoday 15-50% of thetota
cultivated village land. They
represent permanent types of land
use which provide a wide range
of productswith ahighfood value
(e.q. fruits, vegetabl es, meat, eggs)
and other products, such as
firewood, timber and medicines.
Intheir small plots, often lessthan
0.1 ha, Javanese peasants mix a
large number of different plant
species. Within one village, up to
250 different species of diverse
biological types may be grown:
annual herbs, perennial herbaceous
plants, climbing vines, creeping
plants, shrubs and trees ranging
from 10to 35 min height.

Livestock form an important
component of this agroforestry

system - particularly poultry, but
also sheep freely grazing or fenced
in sheds and fed with forage
gathered from the vegetation. The
animals have an important rolein
nutrient recycling. Also fish ponds

arecommonandthefisharefedwith
animal and human wastes.

Natural processesof cycling water
and organic matter are maintained;
dead leaves and twigs are left to
decompose, keeping a continual
litter layer and humusthroughwhich
nutrients are recycled. Compost,
fishpond mud and green manuresare
commonly used on cropland. These
formsof recycling are sufficient to
maintain soil fertility without the
useof chemica fertilisers. Villagers
regul ate or modify thefunctioning
and dynamics of each plant and
animal within the system (Michon
et al. 1983).

Shifting cultivation. All over the
world, shifting cultivation, also
called swidden agriculture, has
been and till ispractised to manage
soil fertility. Shifting cultivation
involves an alternation between
crops and long-term forest fallow.
Inatypical
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sequence, forest is cut and burnt
to clear the land and provide ash
as‘fertiliser’ or ‘lime’ for the soil.
Cropyields aretypically high for
thefirst few yearsbut thenfall on
account of declining soil fertility
or invasion of weedsor pests. The
fields are then abandoned and the
farmer clears another piece of
forest. The abandoned field isleft
to fallow for several years or
decades and thus has a chance to
rebuild fertility before the farmer
returns to it to start the process
again.

Shifting cultivation is often
characterised by a season-to-
season progression of different
cropswhich differ in soil nutrient
requirements and susceptibility to
weeds and pests. For example, the
Hanunoo in the Philippines plant
rice and maize the first year after
clearing, then root crops such as
Sweet potatoes, yams and cassava,
and finally bananas, abaca (Musa
textilis), bamboo and fruits
(Conklin 1957).

Shifting cultivation practices
throughout the world vary
immensely, but therearebasically
two types of systems:

- Partial systems, which evolve
out of predominantly economic
interests of the producers, e.g. in
some kind of cash crop,
resettlement and squatter
agriculture.

- Integral systems, which stem
from a more traditional, year-
round, community-wide and
largely self-contained way of life.
Provided that the population
pressure does not exceed the
carrying capacity of theareaat that
level of technology, integral
systems of shifting cultivation
present a good equilibrium
between humans and their
environment.

Transhumant pastor alism. Where
livestock are kept in regions with
large seasonal differences in

Pigs are raised mainly to
provide manure but also for
meat. They are fed sugarcane
tops, byproducts from sugar
refining, aquatic plants and
other vegetable wastes. Their
faeces and urine, as well as
human excrement and
household wastes, form the
principle organic inputs into
thefish pond (Ruddle & Zhong
1988).

precipitation and temperature, a
rational low-external-input
management form is to move the
livestock with the season.
American ranchersusewinter and
summer pastures; shepherds in
European mountain areas use
apineand valley pastures; African
pastoralists use wet-season and
dry-season pastures. Traditionally,
pastoral peoples, such as the
Fulani in West Africa, keep their
livestock in morearid areasduring
the wet season, where forage
quality isrelatively high (Breman
& deWit 1983). Inthedry season,
when water becomes scarceinthe
north, they move their animals
further south to more humid aress,
where the livestock can graze the
crop residues in harvested fields
and the still-green grass in low-
lying areas along streams and
rivers. These herds are important
sources of manure for arable
farming. However, this system of
resource use was disturbed by the
drawing of national boundaries, the
setting up of wildlifereservesand
commercia ranches(usualy inthe
best grazing areas), and the
expansion of cash cropping as
well as subsistence cropping to
support rapidly growing
populations. Especially, the
cultivation of low-lying areaswith
crops, such as rice, is depriving
transhumant pastoralists of vital
dry-season grazing areasfor their
herds.

Integrated agriculture -
aquaculture. Particularly inAsia,
the productive use of land and
water resources has been
integrated in traditional farming
systems. Farmers  have
transformed wetlands into ponds
separated by cultivableridges. An
outstanding example is the dike-
pond system which hasexisted for
centuries in South China. To
produce or maintain the ponds, soil
is dug out and used to build or
repair the dikes around it. Before
being filled with river water and
rainwater, the pond is prepared for
fishrearing by clearing, sanitising
and fertilising with local inputs of
qguicklime, tea-seed cake and
organic manure. Thefish stocked
in the pond include various types
of carp, which are harvested for
home consumption and sale.
Mulberry is planted on the dikes,
fertilised with pond mud and
irrigated by hand with nutrient-rich
pond water. Mulberry leaves are
fedto silkworms; the branchesare
used as stakesto support climbing
vegetables and as fuelwood. In
sheds, silkworms are reared for
yarn production. Their excrements,
mixed with theremainsof mulberry
leaves, are used as fish feed.
Sugarcane plants on the dikes
provide sugar, young leaves are
used to feed to fish and pigs, and
old leaves to shade crops, for
roofing thatch and for fudl; theroots
are also used as fuel. Grass and
vegetables are al'so grown on the
dikes to provide food for the fish
and the family. Pigs are raised
mainly to provide manure but also
for meat. They are fed sugarcane
tops, byproducts from sugar
refining, aguatic plants and other
vegetablewastes. Their faecesand
urine, aswell ashuman excrement
and household wastes, form the
principle organic inputs into the
fishpond (Ruddle& Zhong 1988).
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Soil fertility management
practices
Indigenous farmers have

developed various techniques to
improve or maintain soil fertility.
For example, farmersin Southern
Sudan and Zaire noticed that the
sites of termite mounds are
particularly good for growing
sorghum and cowpea (de Schlippe
1956). Farmers in Zaachilla,
Mexico, use ant refuse to fertilise
high-val ue crops such astomatoes,
chili and onions (Wilken 1987).
In Senegal, the indigenous
agrosilvopastoral system takes
advantage of the multiple benefits
provided by Faidherbia (formerly
Acacia) albida. Thetree shedsits
leaves at the onset of the wet
season, permitting enough light to
penetrate for the growth of
sorghum and millet, yet still
providing enough shadeto reduce
the effects of intense heat. In the
dry season, thetree’'slong tap roots
draw nutrients from beyond the
reach of other plants; the nutrients
are stored in thefruitsand leaves.
The tree also fixes nitrogen from
theair, thus enriching the soil and
improving crop yields (see Table
3.1). In the wet season, the fallen
leaves provide mulch that enriches
the topsoil, as well as highly
nutritious forage. The soil is aso
enriched by the dung of livestock
whichfeed ontheF. albidaleaves
and the residues of the cereal
crops. These benefits are
extremely important in places
where few alternatives exist for
improving soil fertility, cropyields
and animal nutrition (OTA 1988).
Pest management practices
Traditional practicesof biological
pest control haverecently beenthe
subject of increasing scientific
interest, and some interesting
examples have been documented.
For example, a century-old
practice among citrus growersin

China is to place nests of the
predacious ant (Oecophylla
smaragdini F.) in orange trees to
reduce insect damage. The citrus
growers even install
interconnecting bamboo rods as
bridges for the ants to move from
tree to tree (Doutt 1964). Ducks,
fish, frogs and snakes are
traditionally used to control insects
in paddy rice cultivation.
Traditional crop selection, planting
times and cultivation practices
often reflect efforts to minimise
insect damage (Altieri 1987,
Thurston 1990).
Ininnumerabletraditiona systems,
living and hiding placesfor natural
enemies of crop pests are
maintained by conserving part of
the natural environment. In Sri
Lanka, large trees and wooded
upland were traditionally left
standing around the paddy tract and
threshing floorsto provide nesting
and resting placesfor birds, which
the farmers regard as the main
agentsof insect control. When pests
appeared, certain rituals were
performed. For example, when
caterpillars invaded the paddy, an
offering of food and light was
placed at sunset on an unstable
plantain disk fitted to a stake. The
light attracted birds. When thebirds
attempted to perch, the food fell.
Whenthebirdswent after thefallen
food, they saw the caterpillars and
atethem (Upawansa 1989).

Weed management practices
FarmersintheUsambaraMountains
inTanzaniadevel oped amultistorey
farming system in which they
practised fallowing, intercropping
and selectiveweeding. Young crops
do not provide ground cover. The
farmers understood that, if weeds
areleft togrow, they cover the soil,
prevent it from heating up or drying
out excessively, induce a positive
competition which stimulatescrop
growth, and reduce erosion during
rainfall. Later in the season, when

the farmers regarded weed
competition as negative for crop
growth, they did superficia hoeing.
They left the weeds on the soil
surface as protective mulch, to
recycle nutrients and to allow
nitrogen assimilation through the
bacteria decomposing the plants.
Thecropscouldthendevelopfully.
A second generation of weedswas
allowed to cover the field
completely and produce seed, so as
to ensure their reproduction in
future seasons. Whenthedry season
started, the field was covered with
high weeds. The soil remained
moist, soft and rich in humus and
was thus in good condition for the
next growing season. However, the
introduction of the principle of
weedfree fields led to the collapse
of this system of weed-tolerant
cropping, so that fertiliser became
necessary to replace the green-
manuring effect of selective
weeding (Egger 1987).
Geneticresour ce management
Traditional agriculture is
characterised by its great diversity
of genetic resources. Many LEIA
farmers are highly skilled in
managing this diversity so as to
ensure sustainablefarming systems.
For example, farmersin East Java,
Indonesia, deliberately make use of
different soybean varietiesto ensure
asupply of fresh seed.

About 70% of soybean production
in East Javacomesfrom dry-season
cropping on wetland after rice,
while the remaining 30% is
produced on dryland during the wet
season (Soegito & Siemonsma
1985). Most farmers use local
soybean varieties which they
generdly cal ‘loca 29, referring
to variety No. 29, which was
introduced from Taiwan to
Indonesiain 1924. Thisvariety was
maintained at Indonesian research
institutes but was not multiplied and
distributed after its
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initid introductionat farmlevel. The
farmers loca varieties have smal,
green-yellow seeds and mature in
about 90-100 days, like No. 29.
However, thevariation found among
farmers varieties in terms of time
to reach maturity and yield levels
indicates that 60 years of intensive
cultivation has led to the
development of many distinct loca
varieties.

The farmers have difficulties in
storing soybean seed so as to
maintain its viability for more than
about 6 weeks. To obtain good
germination and establishment of
soybean after wet-season rice, they
need access to fresh seed. To
achievethisthey developed asystem
caled JABAL (Jdinan ArusBenih
Antar Lgpang), whichliterdly means
‘seed flow between fields (Figure
3.1). Certain villages have
specialised in soybean growing on
dryland during thewet season. Yidlds
are lower than those of dry-season
soybean, but farmers can get a50%
higher price for their wet-season
crop.

Not only thelocal crop varietiesbut
aso the numerous loca breeds of
livestock testify to the skills of
traditional livestock-keepers to
manage genetic resources. Local
breedsarepartidly aresult of natura
selection, but they are dso aresult
of deliberate selection for specific
traits, above al, for the type of
animal that can surviveand produce
under LEIA conditions. The
supposedly ‘irrational’ marketing
behaviour of many livestock-
keepers reflects their selection
drategies. Animal sthat arediseased,
are wesk or have poor mothering
guditiesaresold; thosewith proven
disease and drought resstance are
retained. The animals are also
selected to fit into the farming
system. For example, in pastoral
systems, animals not amenable to
herding are culled. Transhumant
pastoralists select for animals that

can walk long distances. An older
animal that knowstheroutewel | and
keepsthe herd going steadily onits
way will be kept. Generations of
natural and deliberate selection have
resulted in loca breedswith ahigh
degree of disease resistance or
tolerance and capable of subsisting
on seasonally scarceand lowquality

feed resources (Bayer 1989).
Microclimate management
practices

Local climate playsadominant role
in the lives and fortunes of farmers
everywhere, Farmersin the tropics
have developed severa ways of
influencing microclimate so as to
improvetheconditionsunder which
crops and animas can grow. The
effects of frost (in tropical
highlands), hail, strong wind,
extremely dry air and daily peak
temperatureson plantsand animals
canbevery great, and bufferingthese
may makethedifferencebetweena
yield and acompleteloss.

Farmersinfluence microclimate by
retaining and planting trees, which
reduce temperature, wind velocity,
evaporation and direct exposure to
sunlight, and intercept hail andrain.
They apply mulches of
groundcovering plants or straw to
reduceradiation and hest levelson
newly planted surfaces, inhibit
moisture losses and absorb the
Kinetic energy of falling rain and
hail (seeBox 3.3). Whennight frost
is expected, some farmers burn
straw or other waste materias to
generate heat and produce smog,
whichtrapsoutgoing radiation. The
raised planting beds, mounds and
ridges often found in traditional
systems serve to control soil
temperatures and to reduce
waterlogging by improving
drainage. Also natural dew is
manipulated and exploited (Wilken
1987, Stigter 1987a). Aningenious
system of  microclimate
manipulation by  Indian
horticulturistsis described in Box

Local classifications of soil and
land use

Most indigenous farmers can
quickly identify maor soil types
and properties according to
characteristics such as colour and
texture. Farmers assessment of soil
properties often goes beyond the
inherent fertility to include an
assessment of workability and
response to amendments. Also
economic and geological factors,
e.g. distance to the village, sope,
water-hol ding capacity, presence of
rocks and irrigation water, may be
taken into account. Examples of
such sophisticated classification
systemsin Mexico and Guatemala
aregiven by Wilken (1987).

Eger (1989) describes a system of
land-use classification in Burkina
Faso based on local farmers’
knowledge. He compared the
effectiveness of land-use
classification on the basis of aerial
surveys and laboratory analysis of
soil samples with a classification
onthebasisof local knowledge, and
concluded that farmers' knowledge
is far superior to the outsiders
assessment of soil qualities for
certain crops.

Farmers often know the soil
properties in the wider area, and
may deliberately use these
differences in soil properties to
make optimal use of the available
resources and to spread risks (see
Box 3.5).

Many other examples of effective
indigenousfarming practiceshave
been described, e.g. related to risk
minimisation strategies (Eldin &
Milleville  1989), slope
management (Wilken 1987,
Mountjoy & Gliessman 1988,
Rhoades 1988), water management
(Pacey & Cullis 1986, Reij 1990,
Ubels 1990) and pastoral resource
management and animal health care
(Mathias-Mundy & McCorkle
1989, Niamir 1990).
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Thomas Pesguet FAO Goodwill Ambassador

After all, Earth is also a spaceship, flying through space with
limited resources. The problems are the same - a hostile
environment that you have to deal with, limited resources that
you have to share and there is a need to get along with crew
members and work together to achieve your goals," said

Pesquet.

French astronaut to advocatefor
action on climate change and
transforming our agri-food
systems

European Space Agency (ESA)
astronaut Thomas Pesquet named
FAO Goodwill Ambassador.

12 April 2021, Rome - European
Space Agency (ESA) astronaut
Thomas Pesguet was named Food
and Agriculture Organization
(FAO) Goodwill Ambassador
today, the International Day of
Human Space Flight.

Pesquet will help FAO raise
awareness about theimportance of
transforming theworld's agri-food
systems, making them more
resilient, inclusive, efficient and
sustainable to overcome the
challenges of persisting and
growing hunger, and preserving the
planet's environment and
biodiversity.

With hunger on the rise - almost
690 million people go hungry and
COVID-19 could push up to 132
million more into hunger (latest
estimates), businessas usual isno
longer an option, the FAO
Director-General QU Dongyu
noted while conferring thetitle to
Pesquet.

"We need the support of every
individual. We need science. And
we need action, most of al," the
Director-General added. "Thomas
Pesquet brings us a unique
perspective, from the vantage
point of space.”

"Over the years, Thomas has
worked in support of the FAO
to help raise awareness of the
impact of climate change on
agriculture; of the importance of
access to nutritious foods; and of
how critical itisfor usto manage
our natural resources
wisely, reducing food loss and
waste. | am delighted that today
you are committing to working
even more closely with us, inyour
new capacity asan FAO Goodwill
Ambassador," the FAO Director-
General stated.

"I am very proud to accept the
nomination as an FAO Goodwill
Ambassador. As|'m preparing for
my coming mission, I'm feeling
closer than ever to the work of
FAO. | want to bring awarenessto
the fight against hunger,” said
Thomas Pesquet, whose second
mission to the International Space
Station, called Alpha, isscheduled
to be launched on 22 April and to
last for 6 months. Pesquet will be

thefirst ESA astronaut to fly on a
SpaceX Crew Dragon being
launched onaFalcon 9 rocket from
Florida, USA.

Pesquet said his first spaceflight
had drastically changed his
perception about the challengesthe
world was facing as he became
more aware of the "parallel
between our home planet and our
spaceship.”

"After dl, Earthisalso aspaceship,
flying through space with limited
resources. The problems are the
same - a hostile environment that
you have to deal with, limited
resourcesthat you haveto shareand
there is a need to get along with
crew members and work together
to achieve your goals," said
Pesquet. "I was a so the witness of
the effectsof climate changeon our
planet and the consequences of
human action, so1 tried to document
all these from space and advocate
for more respect for the
environment."

The French ESA astronaut hasbeen
an advocate for action on climate
change and used his experience of
196 consecutive days on board the
Internationa Space Stationin 2016
and 2017 to highlight the need for
unity on our "one Earth".

His work as FAO Goodwill
Ambassador will include
promoting awareness of FAO's
science-based efforts to address
agri-food systems transformation,
food waste, food insecurity and
malnutrition, as well as drawing
attention to how people'sdaily food
choices have implications on their
wellbeing and the planet's heal th.
"Astronauts are our best
ambassadorsto talk about not only
the exploration part but also how
satellites and space applications
can benefit our planet Earth,” said
ESA Director General, Josef
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Aschbacher. "ESA issupporting the
FAO in its fight for sustainable
agricultureand food security...Many
variablesto monitor climatechange
are only visible from space and
ESA isworking to makemonitoring
from space even more precise, and
local to ensure countries can then
enforcethe ParisAgreement inthe
most efficient way."

FAO believes in the potentia and
contribution of space science and
technology to end hunger, and the
useof sciencetoimprovefood- and
agriculture-related policies, engage
consumers, and advocate for
sustainable lifestyles.

For example, in collaboration with
ESA, FAO helps countries use
satellitedatato guidetheir food and
agriculture policies.

Thomas Pesquet was formally
designated as FAO Goodwill
Ambassador during anonlineevent
that also saw the participation of
theAmbassador of Franceto FAO,
Cédline Jurgensen; theAmbassador
of the Russian Federation to FAO,
Victor Vasliev; and Acting Deputy
Chief of Mission of the United
States of America, Jodi Breider.
About thelnternational Day of
Human SpaceFlight

In 2011, the UN declared 12 April
asthe International Day of Human
SpaceHight "to celebrateeach year
at the international level the
beginning of the space era for
mankind, reaffirming theimportant
contribution of space science and
technology inachieving sustainable
development goals and increasing
the well-being of States and
peoples, as well as ensuring the
realization of their aspiration to
maintain outer space for peaceful
purposes.” 12 April 1961 was the
dateof thefirst human spaceflight,
carried out by Yuri Gagarin,
opening the way for space
exploration for the benefit of all
humanity.

Global food pricesrise
for 10th month in arow

Vegetable oilsdrive FAO Food
Price Index higher in March
while cereal quotationsdip
Packing butter in the Russian
Federation.

8April 2021, Rome- Global food
commodity pricesrosein March,
marking their tenth consecutive
monthly increase, with quotations
for vegetable oils and dairy
productsleading therise, the Food
and Agriculture Organization of
the United Nations (FAO)
reported today.

The FAO Food Price Index, which
tracks monthly changes in the
international pricesof commonly-
traded food commodities,
averaged 118.5 pointsin March,
2.1 percent higher than in
February and reaching its highest
level since June 2014.

Trends varied by commodity
types. The March increase was
led by the FAO Vegetable Oil
Price Index, which rose 8.0
percent from the previous month
to hit anearly 10-year high, with
soy oil prices rising sharply due
in part to the prospects of firm
demand from the biodiesel sector.
The FAO Dairy Price Index
increased 3.9 percent from

February, with butter prices
buoyed by somewhat tight
supplies in Europe associated
with increased demand in
anticipation of a food-service
sector
recovery.
W Milk powder
prices also
r os e,
supported by
a surge in
imports in
A si a,
particularly
China, dueto
declining
production in
Oceania and
scarce
shipping
container availability in Europe
and North America.

The FAO Meat Price Index also
rose, by 2.3 percent from
February, with imports by China
and a surge in internal sales in
Europe ahead of the Easter
holiday celebration underpinning
increasing poultry and pig meat
guotations. Bovine meat prices
remained steady, while ovine
meat prices declined as dry
weather in New Zealand led to
farmersoffloading animals.

By contrast, the FAO Cereal Price
Index dropped by 1.8 percent, but
itisstill 26.5 percent higher than
in March 2020. Wheat export
prices declined the most,
reflecting generally good supplies
and favourable production
prospects for 2021 crops. Maize
and rice prices also declined,
whilethose for sorghum rose.
The FAO Sugar Price Index
declined 4.0 percent in the month,
triggered by prospects of large
exportsfrom India, but it remained
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morethan 30 percent aboveitsyear-
ealier leve.

Positive cereal crop prospectsin
2021

FAO expects world cereal
production in 2021 to increase for
the third consecutive year and has
raised its preliminary globa whesat
production forecast on better than-
earlier-anticipated crop conditions
in severa countries. Globa whesat
productionisforecast toreachanew
high of 785 million tonnesin 2021,
up 1.4 percent from 2020, driven by
alikely sharp rebound across most
of Europe and expectations of a
record harvestin India
Above-average outputs are also
expected for maize, with a record
harvest anticipated in Brazil and a
multi-year high in South Africa,
according to FAO's Cered Supply
and Demand Brief, also released
today.

For the current 2020/21 marketing
season, globd ceredl utilization is
now forecast at 2 777 million
tonnes, 2.4 percent higher than the
previous year, driven largely by
higher estimatesof feed useof wheat
and barley in China, where the
livestock sector isrecovering from
African swinefever.

World cered stocks at the end of
2021 are forecast to decline by 1.7
percent fromtheir openinglevelsto
808 milliontonnes. Combined with
the utilization forecadts, the global
cered stock-to-use rétio for 2020/
21 isforeseentodiptoaseven-year
low of 28.4 percent.

FAO aso raised its forecast for
world tradein cereds during 2020/
21 to 466 million tonnes, a 5.8
percent increase from the previous
year, driven by even fagter tradein
coarse grains linked to
unprecedented levels of maize
purchases by China. Also for rice,
international trade is forecast to
expand by 6 percent year-on-year.
The Brief offers more details and
updated assessments.

Globally clean up thewor ld’ soceans

8April 2021, Rome- The Food and
Agriculture Organization of the
United Nations(FAO) haspartnered
with the International Maritime
Organization (IMO) and 30
countries in a mgor initiative to
tacklemarinelitter and clean up the
world's oceans.

The GloLitter Partnerships Project
is being implemented by FAO in
partnership with the IMO, with
initid funding from the Government
of Norway through the Norwegian
Agency for Development
Cooperation (Norad).

GloLitter will assist developing
countries in  identifying
opportunitiesto prevent and reduce
marinelitter, including plasticlitter,
from the maritime transport and
fisheries sectors. The project ams
to decrease the use of plastics in
these industries and
identify opportunities to recycle
plastics, to better protect our fragile
marineenvironment, aswell aslives
and livelihoodsin linewith the UN
Sustainable Development Goa 14
that is committed to prevent and
reduce marine pollution and
conserve and use the oceans
sustainably.

"Plastic litter has a devastating
impact on marine life and human
health,” said Manuel Barange,
FAQO's Director of Fisheries and
Aquaculture. "Thisinitiative isan
important step in tackling theissue
and will help protect the ocean
ecosystem as well as the
livelihoods of those who depend
onit."

It will look at the availability and
adequacy of port reception
facilities; as well as enhancing
awarenesswithin the shipping and
fisheries sectors, including
seafarers and fishers and
encouraging fishing gear to be
marked so it can be traced back to
itsowner if discarded or lost at sea.

Jose Matheickal, Head of the
IMO's Department for
Partnerships and Projects,
welcomed theinitiative. "Marine
litter isascourge onthe oceansand
on the planet. | am delighted that
we have more than 30 countries
committed to this initiative and
working with IMO and FAO to
addressthisissue.”
Tangibleglobal action

The GloLitter Project will equip
partner countries with tools such
as guidance documents, training
materials and strategies to help
enforceexisting regulations.

In the coming months, experts at
FAO and the IMO will work with
partners to provide technical
assistance and training while
facilitating communi cation between
thepartners.

The project will promote
compliance with relevant FAO
instruments, including the
Voluntary Guidelines for the
Marking of Fishing Gear, aswell
astheGlobal Ghost Gesr Initiative
(GGQAlI).

The IMO will also encourage
partners to consider the
International Convention for the
Prevention of Pollutionfrom Ships
(MARPOL) Annex V regulations
on the prevention of pollution,
which prohibits the discharge of
plastics (including fishing gear)
from ships into the sea. Another
treaty,the IMO London
Convention/London Protocol,
regulates the dumping of wastes
from ships, permitting only certain
types of non-harmful waste to be
dumped.

The availability and adequacy of
port reception facilities and their
connectivity to national waste
management systemswill also be
a focus of the project and
participating countries will be
Continue...... 34 page
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Japanese farmersuse traditional methods

How Japanese farmers use
traditional methods to grow the
much-loved condiment

Wasabi farmersin Shizuoka, Japan
usesimilar methodsto their fathers
and grandfathers before them.
Here, sustainable farming is part
of their heritage. ©Shizuoka
WASABI Association for
Important Agricultural Heritage
SystemsPromotion
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With its distinctive green colour
and sharp, spicy flavour, wasabi
(Eutrema japonicum) has been
highly prized in Japan for
centuries. Thereisevidence from
written worksthat Buddhist monks
ate "cold wasabi soup” from as
early as the 12" century. By the
14" century, they began to eat
sashimi topped with wasabi
vinegar, and from then on, wasabi
started to appear in the meals of
thepublic. Now, itiseaten all over
the world.

The native wasabi plant comes
from the Shizuokaregion of Japan,
where cultivation began around
400 years ago. Since then, wasabi
farmershave been perfecting their
production methods, culminatingin
the incredible system that makes
the most of the area’s natural
resourcesto create the sustainable,
practical way of farming that is
used today. In 2018, FAO
designated thewasabi farmsinthe
Shizuoka region as a Globally
Important Agricultural Heritage
Systems(GIAHS), recognising the
areafor its agricultural traditions
and cultural significance.

A family business

Kichie Shioyais awasabi farmer
in Shizuoka, just as his father,
grandfather and great-grandfather
were before him. It's something of
afamily business. Now, heisthe
Director of the Shizuoka Wasabi
Union Federation and well-versed

in the peculiarities of the system
that makes wasabi farming so
special.

"Wasabi isaspecial plant," Kichie
says. "If the water becomes
muddy, the wasabi rootsarelikely
torot. Water should alwayscontain
abundant oxygen.”

That’swhy regulating water issuch
a critical part of the agricultura
systemin Shizuoka. Landisfarmed
in the Tatamiishi style, which was
developed in the late 1800s.
According to this style, sloping
land is made into a series of
terraces, large rocks, stones and
sand, which act as a natural filter

planted, allowing clear water to be
drawnin," Kichie explains. " Step
by step, thewater getsclearer. Our
area has a lot of pumice stones
made from vol canic ashes, which
soaks water well, so that ground
water isabundant.”

Wasabi isgrown intheareain the
traditional Tatamiishi style, which
has its own ingenious water
management system. ©Shizuoka
WASABI Association for
Important Agricultural Heritage
SystemsPromotion

Protection against natural disasters
The Shizuoka area is prone to
natural disasters, something that

for the enormous quantities of
spring water that flow over the
wasabi fields. This Tatamiishi
style of cultivation lets water
permeate the soil without
stagnating, naturally regulating the
influx of water and draining out any
surplus. The plentiful spring water
in the region is also stable at
approximately 13°C year-round,
which heats or cools the wasabi
tokeepit at atemperature suitable
for growth.

"Water streams down and soaks
into the soils where wasabi is

has caused havoc for decades of
wasabi farmers. 1958 brought
particularly destructive typhoons,
which lashed down on the wasabi
fields, leaving only five percent of
crops undamaged. This was a
turning point and led to the entire
farming system being reconstructed
to makeit moreresilient to future
flood damage.

Since then, the industry has
recovered slowly and put in place
vital protection from harsh
weather: water pathways have
been built and riverside
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infrastructure implemented. The
Tatamiishi style’s natural water
regulation system also helps to
increase the resilience of the
wasabi plants to flooding and
adverse weather by reducing the
flow of water. These preventative
water management processes are
one of the most important parts of
wasabi faming.

Another natural risk to wasabi
cultivation ishigher temperatures
caused by climate change. Wasabi
plants must be sheltered from
direct sunlight from spring to
autumn. To do this, East Asian
Alder trees native to the area are
planted in wasabi fields to create
shade.

"Global warming is one of our
challenges. Extremely hot
summers cause bigger damage to
our production,” Kichie says. "It
takes about one and half years to
grow wasabi. We need to pay
careful attention - particularly in
the early stage of the plants —that
they are not attacked by pests or
damaged by heat and strong
sunlight. ™

Wasabi farmers have a great
respect for the entire ecosystem,
recognising that each part, from
trees to the area’s biodiversity,
plays a role in protecting the
wasabi plants. In fact, the
traditional agricultural systemisa
natural habitat for many endemic
faunaand flora species.
"Pesticide useishighly limited as
it goesinto thewater and thewater
will go into local rivers. Because
of this, | am proud of therich nature
in our area, as well as the clean
and good quality water. We have
abundant insectsand fish. You will
aso find fireflies," Kichie says.
Farmers protect their wasabi
plantsfrom excess sun and heat by
planting East Asian Alder trees,
which provide natural shade.
©ShizuokaWA SABI Association

for Important Agricultural Heritage
SystemsPromotion

Adapting to new situations
COVID-19 has hit many in the
agricultural sector particularly
hard. The wasabi industry was no
different.

"After the GIAHS designation, the
demand increased, for which we
werethankful. But the COVID-19
pandemic has hugely affected the
food industry, and we have faced
ahigh decrease of our wasabi sales
to the mgjor companies, who are
themain customersfor our genuine
wasabi," Kichie says.

With restaurants closed, the
wasabi farmersdirected their sales
towards big retailers and
supermarkets, hoping to reach
more private homes.

"We adapted to the situation by
shifting salesto mgjor retailersas

individua consumer spendingison
therise, to acertain extent.”
Whatever the challenge, whether
it'sglobal warming or apandemic,
Shizuoka swasabi farmershavea
remarkable ability to adapt their
systems and continue their
livelihoods.

Producers are proud of their
wasabi fields and see it as a
valuable heritage passed on from
their ancestors. The wasabi
farming techniques are ingrained
in the community’s history, and
farmers work together to keep
them safe. Through the GIAHS
initiative, sites like wasabi-
producing region of Shizuoka, are
given recognition and support so
that these unique agricultural
methods can continue to not only
be passed down through families
but also to serve as a model for
othersto follow.

Globally .....

assisted inthe devel opment of port
waste management plans.
GloLitter also includes pilot
initiatives with women-led
organizationsactiveinfisheriesto
reduce the use of plastic in
fisheries, fish processing and
marketing, and to collect plastic
for recycling

Another key aspect of GloLitter
will be the establishment of
public-private partnershipsto spur
the development of cost-effective
management solutionsfor tackling
marine plastic litter, including
ways to decrease the use of
plasticsin theseindustriesaswell
as opportunities for recycling
plastic products or waste.

Lead and Partnering Countries
Five regions will be represented
in this global effort: Asia, Africa,
the Caribbean, Latin Americaand
the Pacific.

Ten countrieshave been confirmed
as Lead Partnering Countries
(LPCs) and another 20 countries

have been selected as Partnering
Countries (PCs) of the GloLitter
Project.

LPCs will take lead roles in
their respective regions to
champion national actions which
support the IMO Action Plan to
address marine plastic litter from
ships and the FAO Voluntary
Guidelines for the Marking of
Fishing Gear. The LPCs and PCs
will work together, viaatwinning
working arrangement, to build
regional support for the project.
The 10 L ead Partnering Countries
are: Brazil, Costa Rica, Cote
d'lvoire, India, Indonesia,
Jamaica, Kenya, Madagascar,
Nigeriaand Vanuatu.

The 20 Partnering Countries are:
Argentina, Cabo Verde, Colombia,
Ecuador, the Gambia,
Mozambique, Nicaragua, Panama,
Peru, Philippines, Senegal, Sri
Lanka, Solomon Islands, Sudan,
United Republic of Tanzania,
Thailand, Timor-Leste, Togo,
Tongaand Viet Nam.
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Transforming agri-food systems

Like planets in a solar system, each part of the agri-food
system has its own characteristics and acting forces. So when
we say, we need to transform diets to transform agri-food
systems, we mean changing a series of actors and actions.

Transforming agri-food systems
story series: Part 1 - Consumer
behavior and collectivedemand
Tapping into the influence of
consumers and collective demand
to transform agri-food systems,
making them more inclusive,
resilient and sustainable, is one of
FAO’'s goals. ©OFAO/Max
Valencia
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Jumla beans. Black, red and
yellow spotted, cultivated by hand
inone of the most remote districts
of Nepal’s mountains. Despite
their great nutritional value and
environmentally friendly
production, jJumlabeansthreaten to
be replaced by other crops because
mountain producers cannot make
a decent income from them.
Reading the story of these pulses
on the Mountain Partnership
Product label, we are perhaps
compelled to buy it. They aren’'t
just beans anymore, they are the
product of hard work and tradition
of apeoplein another culture.
Consumers have power. Knowing
thebackstory of food, together with
better knowledge and access, can
help people make wise choicesfor
healthy diets, but it can also help
protect the environment, support
family and smdlholder farmersand
improve other parts of the supply
chain.

Tapping into the influence of
consumers and collective demand
to transform agri-food systems,
making them more inclusive,
resilient and sustainable, is one of
FAO’s goals.

Firstly, what exactly isan agri-
food system?

It is the world behind our food.
The solar system of how food is
grown, harvested, processed,
packaged, transported,
distributed, traded, bought,
prepared, eaten and disposed of.
This system encompasses all of
the people, activities, investments

P e R T
and choices that play a part in
getting us our food. It is a
fascinating world but a
complicated one. Thereare many
processes and within each one,
there are alot of influences and
inputs, a lot of results and
repercussions.

Like planets in a solar system,
each part of the agri-food system
has its own characteristics and
acting forces. Sowhen wesay, we
need to transform diets to
transform agri-food systems, we
mean changing a series of actors
and actions. Fortunately, we, as
consumers, are one of those
actors.

Where do consumers fit in an
agri-food system?

&
ey

To answer that, we need to
understand themain elementsof an
agri-food system. There is the
production of food, what we also
call the food supply chain. This
includes the growing, storing,
distributing, processing, packaging
and even retailing and marketing of
food. With these many processes,
some even occurring across
borders, the supply chain is often
long and compl ex.

Thefood environment comprises
the places and situations in which

we get our food. Thisincludes not
only thephysical placeswherefood
isacquired like markets and stores
but also the signage, labeling and
messaging around the food. The
food environment isalsoinfluenced
by trade. Issues like accessibility
and affordability of foods are
important aspects of thiselement of
the agri-food system.

Consumersand our behaviours,
such as selecting, preparing,
consuming, feeding others and
disposing of food, are a central
element of agri-food systems.
Consumer behaviours are
influenced by cultural, socio-
economic, political and individual
factors, and ultimately, they
determine our dietsand influence
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other parts of the agri-food
system.

Shaping consumer behavioursand
collectivedemand can help change
markets. Left/Top: ©EBRD/FAO
Dermot Doorly Right/Bottom:
OFAO/Pier Paolo Cito
Consumption, consumer
behavior and collectivedemand
The part of the system that is
probably most familiar toal of us
isthislast part: consumption. We
might not know how food got to
us, where it was produced or how
it wastransported, but we do know
what we chose to buy, where we
bought it from, what we paid for
it, how we prepared and ate it or
threw it out.

Consumption of food might bethe
part wearemost familiar with, but
it may not be one that we think
about al the time. In many ways
though, this area can be the most
effective for transformation.
Shaping consumer behavioursand
collectivedemand can help change
markets.

Thepower of consumers
Consumers are more and more
interested in knowing fromwhere
their food originates. FAO’s
Fishing Areasclassificationisone
tool that makes this more
transparent. Learning that you are
purchasing fish from nearby waters
can help support your local
economy. This classification aso
ensures that the catch has been
legally sourced, protecting against
overfishing and destruction of
ecosystems.

Another consumer-oriented
initiative that supports food
producersisthe Quality and Origin
Program. For severa years, FAO
has been working together with
partners, governments and
producers worldwide to register
traditionally made products with
Geographical Indication (Gl)
labels. Some examples include

Darjedlingtea(India), Manchego
cheese (Spain), and Taliouine
saffron (Morocco). These labels
help consumers link product
characteristics - such as taste or
quality - with Gl status. As such,
they are willing to pay higher
prices, translating into higher
incomesfor rural households.
The aforementioned Mountain
Partnership Products (MPP)
Initiative is yet another project
that taps into the power of
choices. This FAO-supported
programme provides technical
and financial support to
smallholder mountain producers
from developing countries to
improve product marketing and
streamline value chains. These
products receive an MPP
narrative label that provides
consumerswithinformation about
the product’sorigins, processing,
nutritional valueandroleinlocal
cultures. The MPP label helpsto
make certain unique foods and
products more widely available
iInmarkets, raising their valueand
thereby incomes for the
producers.

With changing consumption
patterns brought on by the

pandemic, we have an
opportunity to build back better.
©FAO/Max Vaencia

Why doagri-food systemsmake
adifferencein my life?

Our modern world is putting
enormous strain and competing
pressures on our agri-food
systems. Growing populations,
growing cities, growing wealth
with its connection to changing
consumption are al challenging
our agri-food systems' ability to
provide nutritiousfood and decent
livelihoods for producersin a
way that is sustainable for our
natural resources and
environment. Combined with the
changes in climate, including

extreme weather, land degradation
and biodiversity loss, the pressures
are unprecedented and need urgent
addressing. Our collective choices
as consumersand producerstoday
impact what tomorrow will look
like.

COVID-19: An opportunity to
makea change

Even before the pandemic, more
than three billion people couldn’t
afford a healthy diet. In this time
of COVID-19, many more people
are unable to afford or access
nutritiousfoods, often resorting to
cheaper, readily available ones.
Consumption patterns are also
changing for others who are
focusing more on therole of diets
ontheir health, enhancing demand
for fresh and nutritiousfoods. This
situation has brought an
opportunity to build back better.
Governments can capitaizeonthis
to implement and strengthen
policiesnot only in agriculture, but
alsoin other sectors such astrade,
health, environment, education and
infrastructure, to create the
conditionsfor better diets. Policies
and incentives should encourage
growing a variety of fruits and
vegetables instead of just cash
Crops.

We also have a role. Informing
ourselves about what makes a
healthy diet and how our choices
can collectively affect the
sustainability of agri-food systems
is one place to start.

In this story series, we are
exploring the various parts of the
agri-food system to demystify all
that goesinto producing our food
and examine the ways we,
consumers, producers, traders,
can make changes that will
transform these systems into ones
fit for the future. These main
themes will be covered in the UN
Food Systems Summit coming up
this September 2021.

"

FW A R09s STT@ (Krishi Journal-2021 (April-May)



