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ST 12T FH FALN T 7

PET FTIAT FTIHT STIIT EIET
Fferd TUF GFT FIAATH
qEYeH & | ST GIeT FTHT
FITFT HTARE FTHTET FleTdr
TGRS HGPHT & Hed &
FeIATE IIET & | AT AZA FT
JIET EaT-ge 9T ETHIA I
gIeT FHI T GleEeaeE G4 | G4
TEAT AT [TT AT qfEear
TR TF ET | T5T GIET
TG [9THT & FRT TGHT 47
=1 T G [F9eTTI JHT EIeT
/

T G YO 3 =T T& ST9IT
12T ETHT ATTNE FeTaH [FHeaar
g7 TUH F | JTAE FIE
FeTgr THT FTHET 1917 G127 FH
§7 AT 153 | G TfT
el Iy ol WS g qd
&THT FET FITAH 1T STITT
g2 52737 AT AT Fhidgcr
FIET TETHT FTIFIT T7 AT
7e |

91T 12T FRT ETHT FTE
HITRF TAZ FHAIT HTH & |
gr ETHT HET F3 7 AP
ETHT AT AgTliaE STHT Flerar
JGT qiT FTETRE FTHT FHAIT
AT JUF & | I T GoFT

FIUGHT GTHITA GTHIT J=ATAT
Tl | Gl T T el
a s N o N Y
HTTIF TEqTeT 7T THT 9T

ST FlTqT G AT ITET T
| v FqIfEgrEE®El T FET
FHITTH Gl AT ATTIE
gegred fagarad ¢ Fifaa
| FT FFEIrd FH freeaear
qrgvEHl o |

I7 FFYT ~IAFETT T AT T
FEIET ETqF @] ATITq
gargd Hifq g7 97 gwra
FG T FET AlAHGT | EF
TEFH ATFREEE TITH 7 BT
FITIT 7 T AT FHGIT T
TUFE F 1

FrITT [r9TiTer Fraviiae Rl
TIGH ST TTF 99 HEATHAT
90 @d 37 I FHATE T
g1eT YUF F | 97 §F G 99T
FRTATHE T ATAT JUFE & |
FHI T HEAT TEH | T THT
Tle & & SlcrEl qIT F I

I HIF TF 99 HEATHT 99
G § 35 AT T FeT AT
qUHl |

T T E7eF | TAF FA [AF
& aTHT #aT |

gaFEr Jd Faar #fm T g
TG T ATRFE BT FATT S
7 ¥ Qﬁ' JHled deldT Tdb?
F7eT 7ET FTH G | TT G
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gfe=ag

TS Tl U v T HEca Qo
T AN TR TFTH Jcard
A AHNHAT TR A=, |
qEETATs Ed @ (Poor
man's apple) W% 99 i |
ATITATS T ATATATA TR
ATOTAT Fetrar afq wii=g | e
qUTART qers, A weaer ud
AEHT fafa= AT g TR
e | g9 000 AT &
HATAIATE THITT Tk TATGH
AR AATAHT HAF&T Gllel HIeT
¥3RG FHY A GTebebl ATATT
g |

qRT, forqad, d9g, TadarEn,
T IR T [TeATEEHT AT
YO BFIT STATHT HFITHI
ZAAIE IcATaA
" T SYAIT:
UTebeb] FETATS ATl @I T |
qibehl AFATHT F¥T  HIATHT
frertae 7 dTewg, H Tl

[N

Heedl o |

T edr faarfaa <y @
AT Y, T FET g7 | AT
AT FANTH, BERRY, a0
e, qrearete uige, gty
7 faanfas (erfas & eeta)
F 9T GId &1 | T Tar
&l HUHT FFTH JAATHT Al
&N AR FETET e & e
e |

L qTebebl ¥R FeAHT &-
qoy g 3™ Tard T so-
SYY ITHT UTEw | STFEITehl HerdT
TR HIATHT Ufeed 9Te+ &ar
JHATE = [URCRH! STl TATSA
gihrs, | AFATH] SISHAT T
ATATHT FATH T qTg qUAT aie
ARG IRRAT

AR AT EaT AT T A
g7 "8 | JgHI HAIT
srgatHy, ¥ad, Sugar Syrup /
Fruit butter =37 AfF= |
TEATHT BT I T SRS
GII\'%O < lJi‘all(*llc{;l SRS Tl"_‘|r'
MeERAT R garsd g, |
TEME BAAT I T SHTEE

JFIT Tl

LSTAT FAR S

JT-GTeATIh, ANTATT (SR

FAST WM 7§ TS 91T TN
TRUH a5, |

HEINIC I

FFETATS I T JUT[ Erararar
afFeg | @ GHE ddeard
qy00 fHEIHT IATS TTHT
TATAHT TBTS] H-ARTEEHT FH
THH Gl FRAAIED T A,
| oo TUEARH] TET JATEA
faeepr omfT STer Afewdr g
fardte S et smavTwar Wy
| Bl ¥ HAIHTET ATETATS
qedl qTqrdUleh] ofod W‘:%ﬁ |
qAT gid Ih FHIHT Arafers
qGAT TG WUHT ArdH qhg o
TITET §rg AR g T[UIERebl Hel
died favg | weAdl [gE g
THIHT ATIATSAS ATTHHA Tia
FET & TTHT FFETH HAGE el
THE @1 UeE | AFETH Fig

<
¢

WW&NN"I dhediYde
faepr AT AgHISAT ATIHH
33 feit Ifeaa ¥ q000-3000
T T &5 | T FA Bed a4l
HART q1g [T T AT THIHAT
U7 AATHAT THT AT |
qrat:

AFATATS T FHITHT HISTHT
TMSH Afhrs, | AYTAHT AT
7T, BT, Fereaargar qe deiie
HIEHET TFH! AT e, | )
qTETeRl fqearer AT STHebB! o
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qEl ST ¥ AT TR ade
| AT el AFET GeAlehl ATHT
e, Aferdr, FeRTIET T M
Ifera awar 9uRl W0 g
ST &5 | AFTH Fael ST
g fawa Ul ATl Ao
FAE (0-R0 HIH) ATAAT g STol
g (89 agr faardr, 92s9)
grararg afray ¥ e a9
JERET HICHT FHAdTHR AT
TS A(HTAT I HIEIRT U=
¥ .4-5.% AUH! SISHT A Gl
YT T b, |

SIGEJ

#HT yrtaceae ARAR A=A
fafes® (Psidium) 991 955
| T9 FHEAT HiF Q4o Far
STAE® TGS | T el T

T TET T ¥ IHT TUSTRUT &THeT
HTHT TETH T |

AGAI- ¥R /AR AT AT
ATRRET (-3 |, T T qTe®
TAT (93-93 W ATHT T =TT (
&Y W) BT AT S AATETE
FHETAE FAY ARAD! TAT A~
STSHT [qehTd TRUHT 21 | QR

7 3.0-¥.0 JHT HEE) & |
A START TAATHT THHT 6 T
I3 afF &R AT (T3 ATFR) T
AT §6 | T SATcrs SFrH
ARA gHE@ AT AEATSH AT
(Wilting) & IRT AfeRIdreqs®
AT

AUH S 9 A= | T9d,

g 9fq 9T =T a9 ST
FAE®

TGATS TS hbl TTAT T T
foaear I TR A RIgw

ATl ¥ elshl dhT Jedl Tehl
g7 | WA Tiaar, e 4,
ARHAATAF] AIEE T JUGRIT
GHAT 61 g TH STl A
faeToareEs g |

STe% faeiad T JART TRTHT
EIEC N

FARE A SAAEEH JAATHT
AT [AATIAT el g AT STThT
FIa ATAH ATHRFT (XY HT 7Tl

fafazre ar sra a«reranre
FHATH THeal Seal Sd &l R

THT ITAE® <A, T (e

T 9Tde® ATHT (0-90.4 THT ¥
FreT ¥4 ) T T faateues
g |

7 hafaR Ael oA | FAEw

HAGE TTATHR T AUSRIT &THdT

gl XTH ATAes HaATaz
feanfcusr T ToTfay =eT U
ATEATAT FEAT pyriferum
ST g, ST JBTSiaR el 3&T
Tfehre, T AxTeiar T T wEreTn

A9 WAT FAEE guajava

dlgel, JIAT ATHRBT T FAHTAET
AT ATATER TR Ergd, S
FATETATE THATHT B4 | TEHT
e AT &7 ¥ HeAhl AXEY AT
990 UM 3 | AHHl HISRU
&THAT 9T T TR G |

Gifd*(ldchl NIGEES VI‘IlS'\‘Ch\I RIERS)
| STHTRT HET Sdee I YblR
Enll

garerare ¥her (Allahabad
Safeda) AR IR FSUTeTE
faepfard ATeRT a7 TR TR
e Hd & MR el °b T ¥

i a) ot
TS FT AT AR [TEaTES

HAHLITH! IIUH] & | I8 ote:
qH ATEAR HAB &l AT &
TG ST AT BT 3.4-¥. 4 A
AT ¥ UIAEE 90 JHT AT ¥
drad ¥ T =rer afq genfar
[T Ut AT §ra | HeAehl

A ST TAATHT BT T AT
afe &Y AT (8.4-5.0 T @S

RS HATEATl AT, qTaal
Teer T feeddr Yg@r 3f@w X
YUY &THAT ael JUardd

AT BT HTH § | TTAe®
af =S & AT STl el g
ATl 9T T2 qaes; | THeH
wABE T, SAfedl AN (SrhT)
AT, I8l T AT AT TUHT FRA
94 0-300

TIHATH 1T TUHT grgq |
FAREHT AU T ATATATIAT

Sd Sldepl qeldTHl IcHlad
FH A AUDRA TR @Al
EETATE FAAT TR | STSHT
qAH ATER I SATAE%h]
qAH @R I | A
SATAEEAT gsdr, fag« ¥,

A TAqE® IT@ AFPYF ATA
GlaT ol ¥ AUSRY &HAT FH
ATRT g |

M ATAEE : heAg® ATeTdl
ATHRHT, ITI_T Tedl ¥ farear
TEHT M@ T ISR SHAT 6T
AU I~ STTqebT AT
JATEA HH g AURIS AFRT WAl
HEGATE FqHT TR | BTSH
AT AR MY ATl qH
TEH ey | A STA&H]

FASITET, Afep, ARTIR, QT
e 998 |

ATTYY, AIMAT ATE IEBA |
FUISTRT ATTEEHT THTATH,

€ |

aﬁr A 0193 AT (Krishi Journal-2016, July-Aug)



FIET DAL, AF AHA T AHl
HIAT AT ATAEE  ATITHAT
faeptad TTsr B |

TITAHT AT TRUHT FFTH HET

FAGIIHT [HITAEEA  ATFAT
. =~ .

SREATAT ATATS bl THRT feffe
A & (Air Layering) & S
FHEMT Aq gafad TaH TEl

JATTEEHT TABTATT U T,
¥Q, T S, 7€ HAg T T
AT & |

IS/ gErRe fafy

FHTATE 13 T AT T g

AhHAAT g T+ FiebT fafer &r
TR ANE, TR RS Tl $@ehl
T Y QAT ST STl ATH §-
9.4 IHT T T TFHAT 3 FH ATH
TR (Ring Shaped) e f&

TG AR AIHRTATS (AFTAR

ferearars SiteT =T q¥-R0 I
T ArSeaTe drshT ATe BIAS,
T qeAdl AMGUH ANTATS Th
AR AT e B TR |
S HEHAT R AfeAr e
|

IS FTTTHE] WSS Tl

el AT T Scion &1 WS

AfHETEE TR T qlbrs | BIfarg | IS, SrhT BT
ATISTE AT FHTHHRT AT UTebebl  STSHT TghT (ool HANTATS THT
HAaT (AHITs qeT Sges  qr a9 ARTATE qigel 5 qrrET

wfteeheRt Ier AT AT A
| g fHeprerer FEr femafs F
TR A3 IUA o feh 75
AR S AACar afq & q«r
97 faATH AT FATTHT =T

[9sTIguaT Sphagnum Moss aT

fren (wrrfte®) @ @ifusg
A RPT TT SSHT AT STl
TG Siferee, | TR /IS gra

TRATSAT T Teh AT
IRETE AT AR TR
19 iU th 99 qfga
qfy uT gH ok A A9
Ih dIgaIe GO Mg Q004 T
AT IATE T b GUhT J
| STIeTE FBeTTeh! a7  Sr3ere
TR JARTH JHE A &1 | AT
FAfe® AIH ¥y-so faqufyg
AT I Al qUAr afT 9T

9T YfEel arhT GIfeTUep! 9T
(Girdled Area) |T IBA ¥ NAA
ST §HAA IUAR bl GUSHT
FIITE =TS 5 T JATIT Iee s,

vl dedl WM FHIET IH
forgarars werdmr «=*fr #fa q
iy s | gty fEearearg
I AR A TR |
H AT 997 [T rea e
AT FATEEHT JF@T GRS
AfqST AR TR Y fatee
JITATS AT (Syzygium
cuminii) FT A= Tl 50 Y
foreaEsaT I H1d THA ATH
qTETHT |

| &1 a7 Air Layering Il @THT
SIIH q9T a9 WA & | A9
SRS Wb 30-¥Y feAute &
A3 d@ie (Mother Plant) @

M TF FY GIAT ATATHI
faearerg avtemaT I IIAH
G | drgdTe ITATEA TR

A 985 ¥ HRT TH FuUdl,
JHATS IA=TAT A Fleheeg, |

Fraehl el AT U IR0 T8
TUehTS HGLATAE FTHT @Al T
ITIH |IHG |

Frazafa® gIaqg® Hed
FAHT/AARE (Air and Pot
Layering) ITTeg, afes (Forket,
Patch and Shield), &fag (
Stooling) ¥ Fcs fafewEare 9i
qFETHT JARY T qlehes, | AT

SId ST T a9 qIET ST
a1 4t fawar SEH =AwE 9.8
IfiEr g W FIATs 9El
HTHIRERT INT MR TAH A
SR T THEEHT S HH
TR | 9T Y T Sty
(Approach Grafting),Shoot-
Tip Grafting ¥ Veneer grafting
T T TETH B |

awrew fafa:

AT [TEaTE® AST THATS
AT & & el oM A1
fesaaT F wfeRt T FR TS
XY | AU Ih WA
PR, TR0 a1 TEHOT A
T T aferane Targe T At
| TTROTAAT AT AT hT ATHT
0.94-9 I FTSAHl Gred AT
Sk WIeSd aFls, HIEE T
Tie<Ts AUHT (-% FHezar o
g IS | @I Gl I e
GRUT RUHT {a&arehl AT FH
T drgare fAefausr fazarers
& A HEH T 6, | TR
e, |
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I T38| 9 JAR IR
GIETHT HAGTAH] AT (ST~
aruTE) AT fawar @wrsw
D |

Afeel AT FHETATS FH STEIAT
&R fozar avren ygfa seerg
High Density Planting af
i, fafaare oS+ =« © |
ARAH! TAT feeat i 3 /1 & 3 |
TAAT 3L T Al AATIUHT
Acdleldlic dhalhl CIE] Bl
T TEhT TTISUHT G | T AT

ATAAF el HAT [er&aTeh! SITT,
faare!r IHY, STFATIT ARHT ¥
AEHT Mied @rada e s¥
TS | ATARITAT HLATATAT 87
TSR] ATRT FARMSUHT

FETHT HAGTGRT T TR
qMged % Fated qfverer awr
gdr T geareTqr gfg =
ATl afHer Afg F & |
AT T ATATHT ATSHT AT
BITEEHT /T e AN g I
EITE®ad! [adTa®l 1T afq

foreaers &% 9 WET aMST
U =ATE

dae® O AT gegr ¥ THT
Ioared fgdm | fazar o mee
i ATt 9iq ferear el Jedra
T hefehl TUER e qaeeg | 91
3H X 3 HT ¥ HIORW e
AT X % W BT g4 e I
T gy | Afg IvETaTe SUIh
TUHT ATSAHT TS &l A I~
T MR AT FATSA IS |
Tl &[T TR

qaolel JAREd 3 |

qTATATS I qAsrHT [a50
FHINTY HA@TEH! AT IS, |
% 97 gr=aT AT &0 3%0 950
150 A@TE [4aT ATSaISTHT AT
HMET, MER /e, HEhRY T
qTaTEeT q¢ AT S-Sl T
il ATAT AT ATSaSTH ATITE-
ST o I6E |

gfe FTTAT ATSIIEAR AATT
g wy Ffer (o e afar

ferama afebe af afehrs | rATer
AToTehed  ATATHT F=TAT foTe |
STEAT) T ARM (FETT) Bl HHT
@1 I TR TEUH T |
fSTeepT T TUHT IR AUTE%h!
=T ERATIAT 833, I AT
g ¥ IUTE T ST e
e | afe caEr qeuEe
IfguHT 00 UM S AR
900 &rex g=MT FEmR q0-9Y
faTepl R HT -3 e bl TeT
| TS T (AT T FHT ST
GUSHT dRI% TTEEH 0. %Y (¥
T AT TS gidferey qT=rHT)
T I TS B For] AT e
TET /I |

fg=mg: srvarens af=TAT A9
qehaieg, qow [A=ATghl ATTLIHAT
TE | 99 IfE ATHTeTETT T
TRbT ST T I AAATHT T
feq 9T g7 | @rERIGAT
JETHT FH FHLH fawararg 9%
qee =g faq amavas 99y |

giafeTe? 9THIhl 3l ATIITF
qfeHIUTRT Whie FATUT FIvh

Tl TANRl BH FHIHI

Jed® ATTETA
qAFT  geHre FE.  SITHIIAY, (THAN) MARAAH AT/ A1
afFAET qrga] ARSI AA(ATH /A1)
RS a9 Ta] FEhRI(ITH /A1) AT (ITH /A1)
e, &l T w9 10 %0 30 30
g1 ST | & R0 1Ro %o %0
AT AT
: ES 30 = RO R0
AGTE: AFETH]
ITATTAATS| ¥. %0 R¥0 90 90
AAGIed A
gara ey | 4 Yo 300 qu0 990
FEFTHT AT
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Fad -3 UIH fEATS wATT
A | a9 HAAT AH=TATS
fe=amgeT smavasar @fd 9ee |

Centre ar Delayed Open
Centre wfd=g, STHHAT A
THIT FTTHT TaAT Araaew

FTIRVAAT FeA T el AT Tl
TSR THIH dacals aud
5-90 Udeh (TSR ATITF T6s,
| TR Iedre faq T@erg 9 =4-
STSSEFH T8 EATH HEehHT =TS

qATSAH] AN g5 &N A=l
10T ST AT fafer sramrs T
g | FFETH FEAT el T el

FHT qYB TeUEF Fodl e |
Fel-Fel o qUBl AT ICHaFH
BTkl g ¥ T STee
A FYHT Uk 9eF Helehl qi
q1g+s, | 997 EITAT IE &I
FIIATIE T STSAT -3 TATITH

TAT EEEEHT AN gal Icdeh
Y TAHT FHEBIC T THT 575, |

feaT Whetepr farepTar T gHTeRT AT
& el I FH g | AfE Iw@TehT
AALAFAT AR fG=rE T
@

HeaaETell | SIETHT e TS
Thulg AT ®A AN AT
TSR FHIHT (=T (T T8eh
Tl STIETHT BlaT ST HUH T
G AT AUH qIHRT TIH
AR AR ST AT
T334 qferg | g9 faga
ATATATS AraRaTell A | THaTe
TIATRT AT T TGPl AT
FRATAH! 9 = g9 S,
¥ [FaTel AT ARETRIRT T
et i g=qfed o @
9T UIS® | TG RS Fieh
AIERIEEHT HAT, 9O, TR,
TAARMAT T STAATATEHT =T,
a1, fadT anfe & | 9 TR T,
geured feq e fgsare®

FlaGIa T GIAT EMEEHI
THTHT 0-30 HHT ATHI ART Hled
TS, |

FIARUTAT HidSie S9G AfgaTHT
g, | FITSE TET FSH, T
SARTHT, AR T HIaTE TeATUeRT
ETTEST GHAATS Bas; | AFaTeR]
FATCHT FTIRUIAAT AT AT %O
TJUT AT IETHT TeATUeRT

HeTE® ol T | BTHl AT
ferdTer TR T~ STSSHT e el T
AIE-ATRETAT 9Ta T | Fel
TN & STSHT HIZ-ATRATHT T
| ST STl TAATHT AT
ST AFETEE (gl TR RS
| IO ATHET A IAET gAATS
Y ¥ STAT B IR gaTE
fEde Al wiHmg | v arere
JAATHT [E3T ATATHT HH Fed

EESTATS HeBid T FIUSE®
ORI A Tag | Afe AT
MRUH fa@ar aRmeue! g v T35
foreare® Sifguar a1 wrare
qeq1  qAare qATIHT
gargfad 95 | Open Centre
dfesrare Fiegic Tl =aar
TS AR TER Hed TaTg
Fifarg | G GHre TiRTH
ZIE® HRA(BAl BT AUHT T
hYh-HTE AT Teh ATTHHT
ASIeT @TeH &q dag | T
ZTE®al aTfer® Tl 94 9ie=re
faomraT BiTEETE T fa T

AT TGHT ATMSH Fiebees, |
Fagie @A FFET Bl

T, | 9 AfewTafs A ARaer
ENTEEHT TR Ueh fqaTe 9T

WRINTT @Telehl fa@ar &1 | Hsted
T ATFYF AT a9Ts deT T AU
GId®l WALE IArgT TH

gdls qRadl UEE® ded faq
g | AeHT T AT qusha
& T Aibeg | TA Flege

FITBITH ATAITFHAT T8 |
AHTATS ATeel AT Goall TR
afeq arfadt s@arg Open

TR TG (a7 HeAee Iel T AT
AT e | el AT Ak et
. FTERITAT TRl AaeaTH T

JAEA g1 e | @, fesewr
ol FeAg® AThYeE, INTHIRT
fed, el i T @edr gwa |
TR ATSHT THIGHHAT AT el
AETH THAAT FA T HAD
fawra wrgw fAwr gfafues
HIATST Alehre, |

g AT SATCATT AT TG~ STSHT
F-IIAT FALE At TATERT
graae dfad g e ST
At A3 -ATYTTAT RATE
FEh=a | T -STSHT 99 e
T g1 -3 Al Afer fa=mg
= <7 AT el 9T AT ATl
gy @Y FEr ARE® <fgd
T [T | FRF 3-¥ gmafy
qTAe® ATSATUR ¥R qTeasr T
TAT qTAAT qATSA T TS |
TR goA@Tg ¥ fa=rg T
fag Serers wrEr

IOHT A THAEA Hedd |
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g | NAA q00-¥oo ffraH
qo00-¥oo THATI™ gfdfdaz
AT B ol SATHT AT
FAGE WHAgH T Al (FSTAHT
T FARE R |

Fd Bed Wl U HigdT At
TIHRM 00-9300 MR (R00-
qR00 THARTH I gidierey

afg faeer 7 g7 Afew Figmmr
77 1 frs AT i AR T
FH U I ATl o T |
T RIS (qOEr et At

ggr ey wgd el fawar
faeay ggfae TR eqHr Bie
A TG | I S8 ¥ AT
TAH ST g WIETHT AT 9T

(0.04%) o I =T T Aihwg;
|

frel a1 (Mealy bug): a@<
FlAAT BRM 91T T HAGTE A

ITHTHT) BHATT ITAEe® FaSH <
et THATH (b 9% Taag
| T ARAT AARl 10-94 (0-
¥ uH gREr giqfder 9D
FN I BAC I q1q TEH
HAEE Fag | AR Helehl
heAEE HeH SOY HeTHl helehl
[P 87y | Y W 30-%0 Y Fiefees
TR faoy @ TS |

IEG | T &I T ANE®
T S5 T IR FH &g |
JHP! (A0 AT Ao
B iy, | AR HaTSH

AR TLHl ATZUHT S |

JgFHT AFITHHRT AT AT
fqeTas Sraer ghte T A
FigATT Tee | =S o=,
FARHT,  ATf9®, IIIH,
gregrfasy a1 A1dg® AT
fAztga®s 9UHTA TGATS
FITTHEB] TTAT T 2T fazar

0.9 Y YR IATS BETATAIE B,
| &l ®RT (Scale Insect) @ ar
PRI BRAT T AT 7 A Hie,

IATET TMRT TG AT ATHATS
FATIA Alhre | TG TS
FAATHT TRT IO, qTAIRT

T AT SSHT MR T TR
| STEHATUCH 0.9 Y Yhia qdl
HTATITART 0.¥ Y ¥Rl e

T AT TGT IATeA [ Afehrag,
| T AT FFafere ATH ekl
ZHIT Q4-30 fafquH srgia qu-30
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TATS (AT T Flhes; |
FIshT AT 9T @M i BRT (
Bark and Leaf eating
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FHqfy Tg9FT IIATX TA
HEEIT g | TG F qar
qeT [T e ae e, THR
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HUHT g1 9ag | ATATATAHI
qfagr T9uRr gearfed a%q
Y AT TH el &d
FATT @ el AT geg | araT
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and nutrition-related targets of
the 2030 Agenda."

Rome based......

A global conversation

In addition to acting as the UN
system's guiding body for food
security and nutrition debates,
CFS is structured to allow
participants from civil society, the
private sector, other UN agencies

Its
geliberations wiN/
include a host of sid
events, a forum on
urbanization - an
icreasingly importa

and international financial
institutions, research bodies and
other non-state actors a voice in
policy decisions. This plenary, the
431, has set a record with more
than 1,400 registered participants.
Its week-long deliberations will
include a host of side events, a
forum on urbanization - an
increasingly important theme for
food security and nutrition.
Delegates will also endorse two
sets of policy recommendations,
one regarding the role of livestock
in sustainable agricultural
development and another
regarding the importance of
connecting smallholders to
markets.

R | H S 2093 LA (Krishi Journal-2016, July-Aug)



e HER 0T e aa =R
T IR ITTEE

Mg ST AT W&T-HET IRTH
AL, FRW ¥ FIAR
.@RT :

qUTAH! AL T UETST
AT Thedl TGl ATGIbT AT
TATSG | AT INT fawmoy srgesane
I qATH q&AT AT 27 | AT @
T @I RIIH TATAEE ST
Mg, §¥1 AT, AT TAT FRAT
UTH-I3H @ URTET TEG |
T F7%F Mg HeEAT grd
I ATTH FIAT @1 92ar qi
| A AT I[T AT ey are),
AT/ 9TST ¥ &ReRT qT&T/ IIEN
qATIF FRATHT F TESA | AT
9 ICATEA AT Hw=T TG Ted T
ATHT HIAGH THbl AHRIcHE
JoR MeEd &S | AT e
& TUHT T qlewg T oS

Fer JaareAdTe AT, TeT-
MG TAT ARFT F&IT 8¢ au
&l G | T I=d TLEHHT

AN &S, | BTHT 3941 “&1”, “T”
T ufgar 9 Sder fE @nd
AT RATSH ACHT TTH T, |
GIea T[T ARTET L0 Fiqerd e,
HST-amETel AT AT [qHT0] ATHT

| 3T TME T

FHIGEH  ATRAT TERHAT 9Tl

TG, |

BT 9THT @M I e, ST

GHl, d 3 HRH AafAd

HTARIER TAT Gilehl FHIHAT

NUEIEGEIERCI A R ED R ]

TITRT FFIE TGHT T hTTHT

e |

LT

~STEAT W] SHIFRAHT AT @A
G A A qAT 39 IATEA
TFHTAT e |

-HEHT [dferT ST&r AfEAEr i
ATs HEATE AT JIAT <[ETE
e |

- TERET ATIHE TS TE 0% -
q0% Tl HIAEEear vl
AEH |

- @ fre, 6, &1 (qaen),
g e Aol weT 9T
aifewr fafawr faehr @bl
SR e, |

- @ el [dferT ®wax qra«r
il IfePuR Tar ed” S&ar
FiTA! FATHT w3, | TTA
BIAT UTe TS TIFF @I T
T AT N ES,

- HE@H ATS bl Y-y faqar
YIB! HTIHT hIHEE [AiepT
TS @Il "TSHT fSrarorsr
THRAT AT IES T MT O
I, | AT TRTSE T T e,

AT ST G | ETEE s o e feb=T 9t 9 I |
q9] TIRTERT FHHAT Il SATAHT :
FN T 2093 TS (Krishi Journal-2016, July-Aug) I =3



- g qIT Fedtgrr ai fafer
fafere g g 9 gaEs |

- A1 [T Al /IS A=ET AT
qTET/TET T T/ ASelTs
IEI AT GATIA AUHA
|

- I el T FaTs I |

IIAR

7 fA9TUETE | AT AU AT

F G JTAR G dX AT

HAER IT=R T AFAAAE =

i, |

- FEATIH HEH ASdTe G 7
qrar qeEr 3 waerd feefmer
AT THHT FhIeAT HE qHRT T
|

- GITH ATSATs 0. Ffderd
FHIATRT FhiIeT TS T T |

- FTHT ATTHT BTIATS R Ffqera
T | FAT AATHT 9T A2TTEA
g dq o3 |

- GgT q4T @l 913 fgar el
19 Fem g ATgfed a1
Ui AT el TIHT R0-¥0
T 3-Y IR Trffaieas
+ FArFATEA Y-9 feaa
AT FEfad | 9y ufae T
T@TE ®H T g3 q0 A fefepr
Xl WA T |

- [T o7 TR GETHT BTIATS
T Ardr 9EET qierE er
JRT T AT FehRT AT AR
JT TTSHT T a7 vudrafas
e °T3HT omse |
AHAH

- T[T ILTRT T EATATT o
AT T |

- HE@H T3S AFR TH Al
g @TeTerT ATERT ST&ct ATl
AIE AT AT WRIAR G |

- T YEEATs A faeg @
I | @I FATIET 28Tl AT
o st R et <
AigAT w1 W1 IHT TUH
TYHT el A & |

- fafa=r adtudy wres®r
TR, QAN TAT @IRAH! (928
frepfuer @ &1 | a7 Iue
ERicaliecai lie Nl )
IATETE U7 FGHT TL[ATS =TS
qRT, a9d @RAE AT FH
T T AMIT FodATE
feg |

RFA -

T YYEEHT AR GAATE Fad]

I/ AT AT W I AWAH

AaHHT e T quer e

Ife T@MTE | A1 fSavEe g

HIST q9T SeHT i Sfa el

qTeRg | AT @ TRY A=

TFAT YT TEEHT el @ Ie
| IT T[T AR, R ehT aATTH
TFFET agg, el G IqTes,
S AT TIT AT B |
a1 ufq § fqg afaer dfda=g
ITOReRT PTAT ATTAT T8l Rl
AT AT FiAE FATHT AT
Tl 7 freir qfwR vare &
TEH HAR-TRX AT TE, |
TEIHT 997 ISHT To, T ¥-¥5
TR foerdT T |

FRIT

T I ITEERAT Healliel ATHE
?@m’mm T ATERT °THT
wamm@%amrar@r%@?
T AT At a1 R fAea
TR ATURT FAT TAISHT ARTH
qATTHT TFRTET AT A AT
FHEAT ¢ 57 |

&

T TN AT A TbRB T,
|

Q.9 s

. fHIHE s

3.3eReE Iaw

FH JHIHT TIST/IIST q4gr

ST/ ATSET AT TFRTAT 0%~
900 el widErEe ¥ ol
AIS | 7@, ATehere AT &I
FIE A, AT fe@T Flesrad
g T ufe, T fafeaer arder
feorr 9 wRE | YT @Y A
FIHIATIA AT &-5 HUTHT
TIH T g TG |

) gfrew s
I AFITH] qUATs AATIH
ST (QO%-90% OWRI) AT,

W |

FW A 3093 AT (Krishi Journal-2016, July-Aug)



AT T |, widn, =g aen
fSTalT Ffee, 9o el TS ART &,
ATHATE Tedl 9Ty Hebled
M e AGH T TGS |

() TH ATEITHT GHT ATHAA
T &5 | T FHHAT FaTAaT

WE#W#%?}%#

HE I =T Pig, Tkl

AT TS 9T Si@r Iar

T FHIHHAT AT Tleel =a1q G ¥ Tee T8 gaThe
TG, GFs, a9l a9l [l qeplUR @M o qI7 qTehale
RSt T q9T @ @ieR F&H (4 9o, T 999 fdar sied
PR~ SART ATATS [Aiehe 1o, |

aar o=t aepaR @ fae qer
AThATE TthT @ 9T HE @leiT
@ [ 9168, T 1A fdaT Sigd
PR~ SARE! AT (Ahd a7,
| =aTq |HUH ART BIET T,
TTET (FSTIA) TAT T T | F-
FAHT U el AT GET i Fheeae
TS, | TR THTH] FH FHID
et/ arel {8 7, A TuE 99
FETAT ¥ /¥, famr 9 T |
ST, A@HHT AT AR G T
T ALMGU AT TcATId SaxT
HTSH, WhITh, HEETE AT HEH,
BIEEICAEHIC ECHICE IR I (c]1
AT g T AL @IS Q¥
HUITHT ] &7, |

(3) TeRe FF<T ¢

T HATTATHT q9H HE@SRE [0
RIFAT, AL, AHTOT TAT
HATHTAFHDT AT Fiveg | IR Tt
U e, GEl AR qer 30q
T Sar feem T ¥ ITER
TTTAT 3-% feo|T |19 T

= TS, |
TUSTETEHT ST qohleHTS e
e Yo-qoo ffa. g
AT T Ueb AT [T, | AT
HifeTded ST WAT 20X 5 fdg
S ¥ foF Sty 7 9% fae
BIsd | ar T rarsiedd,
AfeRreaTagiaT @ 30-30 fAfd
qar qo-xo f.fd |MET qemHr R
TR FYHHT (5 AU fo
| (9 TH.UA/q0 @& S eI
Frerept feamarer 4 fam) =,
TR+ T 2-2.Y
YTHIAFHHT 915 90 .1 e
T THETS % HUaTeRl HREHT
AT T fad 1,
grEehieatad, fawefus ¥o-%0 arg
e AT qeEs a9l ¥-5 A
gfe I qeraTs o A9TEE
AT g o

SHRITHATSI, SHAMT ST %~
90 TH.UA Tehl el ATER
AT T

JAHATH

a1 AT Rrer TeaTe ST qeTHT T
I AUHA qo AT TATS
FANT A qAT AT qerars
REEIRSINGIRCECARC R REITIE:
AMST | qe f&aT AT T 3
fr T 7 AT qerErs 9 4-R fa
A& qe e fequs | yAE
T FUATH 9% g7 AT Tteet F
79 A faeg @rT AE FHIG
| TSHT FHAT FICAT AT SIS HT
R gfaerder wHifaT e a8
BAID,

QR TRy

@ MEHEETe dfg wrgar faq
Tfehvg, | T MEHATATE AT
A AT AqFRFT Afaradr
TS, |

wfesr -

e gl B 9
F.M.D Vaccination HTH :
qRStiTg foreg e gars, ared
EESIEREIRIL I

T AN favg St fad
= :H.S. / B.Q. % Vaccine
fa gemE : aET uwsita fawg
Drenching 9 &3 :

T.B / Johne’ s fa&g u<reror
™

EEEY : F. M. D.
Vaccination

ST AR RS (aeg
Drenching %

915 : Drenching 7+,
F.M.D. Vaccination T+
qFT © i aRela faeg
Drenching 4

F1id * Dipping =<
Drenching 4

#faw : Brucella da&

%:ﬁi A 3093 AT (Krishi Journal-2016, July-Aug)

I R



T Y SATEARIHTOT
g T TAwd

2 . G

FISHATST 093 FAR 9 Hf
fa®ra A-ATATHT  ATTAAT
qATTAAT i AT TRTRTOT

TV TS T, AT TATHT TTHT
H faehrd AeATad A e
HITHEATHT AR TTHT T 9T

ieATSTHT FTEAFAATT FAH
AU |

HEATATHT ATATAAT THE
ATFHAR  FTH(A HEcAHIE

FIFITET FHAIT a7 TTH
FATUET 9T | I afRAET ¢
FT G0N TF AEIT ATSTH]
afT FTeel FATsd WUl AT |

ISR AT R A 9 IS
FMERBT ATASTHT T&AA Thl S
|

ATATTAATA  IAFT FHC1ATE
ATHITIR TATI [TIeTTIT TR
fora |

fafiree srfcres HiT /AT Bfara
TSR, & Fqfaa ITAAEHAR
TS (T oAU AR
gfafaedr sufega @=®r I
FIARAAT fFIATAT ATER
FEaeEy &t3, g9vgmH JIvs,
TARTH ST AT JuTerd

fase®ss &rH 9 qivdr FEr
qFqusr, arfgrare g3l
FHARIEEATE AHT grg T
EEEERECERIECAR DR Tl
IS | YT I TT&T AT ATHAT
I g7 | AT IR A i T
T AiA®we &l ATHI, AT
IRATSTATAT 930 &l fafaae
P! AfeeT AFTF qRATSTAT Tl
I faepT=IehT ATRT HILTHT AT
g faeam qusl, qo@ 9
IIATHI ‘IS(‘IChCh\I RRUT Ih

fau | FIHE fEaE g
giede! Taha TRURT 3T |
FRFHHAT faseeare T A

AT FAATSURI, T AU AT af
FER QT AT ATSH S1@Teh
AT |

HAIRIM AT H& FRU B
T FHAT SRR Al TUHT
A F T JANTH TTHT AT
Hred aRkad T Fd1T |
3IH ARV ATTATT FH1H
feFaTe®e 9 &1 | BT T
2 | fIaTIch aHTS A1 &l |
AT GoARFH] R havel
AT HEL §7g, | AT
fepamer faeama T+ wfe aRaed
FATST I | FUAHA T8 T
TR 4T FTTHA WIS v, I
| FFETT FoatTetehT e FeRIH
IR F=aTeel BIal THAAT
T Hecaqu qfHET R T o
AT FAT THUHT [SEHTARTE
TG A el 3 |

F TARFH TATRIGY TR
o, qf7 ¥ fe=E d=agee
THTATIGHT FHET THUHT T G
I-JTANT AT TS FSISHEATY
FAFIT TH  qiFEd -
HIFATEE T HRI GATIART AT
Fieh GaRT ASHT, FATTHAT I
ATGIAHIHIOT  qiTTATHT
ToARFHEEdTs TEHNT AT
q-qelTs TEETH FIHT AT
gl FEta@h AT argd | 9|
IFATTRT AT AT TR
Fefaer fo a5 Grararsire
Y = qg+ Fqmy |

fFaT WETEHdT Jar aqeary
IS qYATATATS Ti HeATAA R
IRATSHT FH I FaTC | HeATAT

Qe | %‘ﬁi A 3093 ATSH (Krishi Journal-2016, July-Aug)



429dl WUX FA] H SATedTs
AT AT(AHIR T TISTAT bl
g | aREAT Sifae g
g fauer g 1 aY =T 8%
fagifeq a=1 @sg | «ifa®
JTATA  STAEIHT éf AR YAl
TS FF, | UTHIOT &kl ST
U fFear-forear afq wifeg 7
i ARTHT B | 90 favme STt
fAATST Wl g | HHT 0%
giqeTd AT TSI TGl G | FHE
T MEAEArE & T AR §S |
T 7 Y, BSIR YTHI B Briehal
afe=Te ¥ s At Y T
fheear STe |

AT B T S\ T X
SITHT JaTiad F=qel asTR U
T AR FAAIAT ATIT TFHG |
FATS B {oehTe TOTITeTepT ST
AT Fichra, | TRATSTATAT TSR
T ICAEAR] TATSH AT
TS | HUSRY T fd HUSTReT
fArHToT TRA 98 | AR JoTTe
frr o= T ST R wTH
FATUAT | Q0 R &HeR Tebe &1
WRTAT, g1 Yeba & g HiHed
Fuzarfasr 93 gar At
ATANGT A9 Fhl G | R
SIAHAT 9 ATATE T 2T |
IREARET T | [FaTewdrs
AT AT AT HTH RIS
&1 | Tbe & fadR g9 S |
TaEIE T 6 7 997 A
HAYROM TATTHET B | TegTehl
AT X AT qF T &l |
fAeTT ST @i FaTeedrs e
T IR ¥ IHTcehcd GiGld:i Equr'
AT PR IR GrAaie

faearg gragars #adr
FH=Y 7 7 4 &SI TTHIT
P FTHFA TREATAT T [T7H
TegfT 9% feTHT fEeeHT
e |

AT T4 81 | gHET A1SE,
AR SUSY | THET TATSHT
Eeauicoll

afaTsATeRr fTee Rt T e
F ACT A HeATg qrad | TAT
T Bfaararer Are] T2t AT
THUHTS [T | BTHT HH 5O
giceTd ITET TG A B[ YO
gfqerd A HH THA FAT A
&R THT FH &7 |

foRaT WeTe e A<l STeael
Feraergy At qiedrsTar gl
Fohl TEATIST HUH! adTT | AT
aRRATAATATE FIA AAAE T
AETRE aars 9= &l | 997
{erehT® H=ATeTd qiF SATRAT AT
feTTT TUeT @ | AT IRASHT F=R
TATAT AT GHAAHE T
ATTHT ARSI &7 | a, SArSeldr,
FW, THEAH! TAT TRAET G |
FA T HA TTA  ATTH
ARATSATATS ST T |
gfeatsiare Irfsga T AT
ARl Ievd AUl 3 |
IR FHAR=adTrs e
FHI @ | W STATHT AHITHET
FEATT FEEIT HAT T A
B | fqwcl aWg "ewld e
T, | AT TSI TEUaelTs e
T fedreer AT Bk, iehTeR!
AT G | drg, A, ATI(R
LT B | AT o feharerg

F AR SUEe T 9 |
ATATH, TETE, TS FIT-B
ITA g ATALTF G |
IRATSATETE [FATHeE AT
qua 9+ "rerfadr gfeada
THUS | fFATT FET Hed a3
TRl I | fEaATH IATIA
FARAEH ATIA A FHIATH
gAY | FEHN qA ITvAA
ATTHr T | AT TR g
| Afe FegaTdE RITHF HEAII
g3 ATUH T | HUH ATEA
AT TRATS, AATT AT
TARATS TIRTAT AT ANTIEHT
T | ETHIREl AT AT
fAEHSTHT FHT ATTH B | T
W TH FET G | qIfddrwd
FaeHe fefquara wuar g |
Rl ST AT TATe e
TG | F faE AT ataa
SAHEHAR  TETgd  TRATSTHATS]
AT Ao TR SR
U FATT | I FFIHT edRTHT
iy fererr s srere &) T
T FHFT TUH G | A=
RIS A9 Werl & | ufeuy
Fifevs | FeATAGT FTARH
FIAAT TH (AW FoarAeh!
FEANT =M, | [haT Tt &l
TEANT = TSI ATH & | 9
Ao feusr qwa HAr &Y S |
AT TSA AT ARATSTAT FAT aT
FHAT ST BRU 99 armle @
W ARited arq eI
T IS, | SHEEehT T AR
T TG AT ATER WU AT
FEINT Rl T | 8Tl AR &y
TRERT T | ST AT ATTHT TEIRT
WS @A | FARA T HAE"
fTepTe e |

F FAA 3003 A (Krishi Journal-2016, July-Aug)

I R



USE OF AGROBIODIVERSITY

ADAPTATION IN HIGH HILLAGRICULTURE OF NEPAL
Yuga N. Ghimirel, Ram B. Rana, Shanti Ale, Indra Poudel and Bir B. Tamang

ABSTRACT

This paper highlights the effects of climate related hazards in crops and the existing adaptation
pratices in the high hills of Nepal. First, interaction meeting held in Kathmandu decided to
select three districts: Humla, Kaski and Solukhumbhu as the representative districts. Second,
stakeholder interaction meetings held in respective districts selected three villages: Chhipra
from Humla district, Lumle from Kaski district and Takashindu from Solukhumbhu district.
Information was acquired using Focus Group Discussion with the use of diversity analysis
tools viz. four-cell analysis, noting traits of local crop genetic resources, and matrix ranking
of crop varieties. The study found that climate hazards were increasing in recent years affecting
farming adversely. Existing adaptation practices included change of crops and cropping pattern
and use of alternate crop management strategies. Tourism, low social value attached to
traditional crops, inadequate research, and food subsidy and other forms of external support
have been identified as the threat to agrobiodiversity conservation in high hills of Nepal.
Promotion of agro-tourism, identifying crop varieties tolerant to extreme weather events and
their promotion through technology development and value addition have been suggested to
combat climate change effects in high hill agriculture in the country.

INTRODUCTION of rapid climate change inviting  and changes in intensity and
With changing global climate, high uncertainty in crop pattern of rainfall have been
agriculture is always at risk. production (Bhatt, 2015). observed in Nepal affecting
Nepalese high hills have been  Climatic variability suchasrising  agricultural sector significantly
observed and predicted as areas  temperatures, irregular monsoon,  (Ghimire et al,

k5 | F THA 3093 A9 (Krishi Journal-2016, July-Aug)



2010). Magnitude of such risks
has shown an inclining trend over
the past few years.

Given low development of the
country with subsistence based,
rain-fed dominant farming system
and complex topography, Nepal
is highly vulnerable to climatic
variability and managing
agricultural risk associated with
climate change is particularly
important. To manage this risk,
different strategies have been
adopted. They include change in
crop varieties and livestock
breeds, management, and
insurance. Crop diversification
has been found building climate
change resilience in
small holder farms in
Zimbabwe (Makate et
al,2016). Fisher and
Surminski (2012)
reported importance
of public and private
sector to ensure that
climate  change
adaptation measures
are adapted to
address vulnerability.
In the context of
developing country,
informal approaches
such as savings,
household buffer stocks, and
community savings were
important (World Bank 2011).
Hazzel etal, 1986 reported use of
fixed rentals, crop sharing, and
other forms of leasing in India.
How locally available crop
species are reacting to extreme
weather events and what are
existing adaptation strategies in
Nepal Himalaya have aroused
interest of climate experts,

agricultural scientists and the
governments around the globe.
With this background this paper
highlights how rich are genetic
base of agricultural crops in those
areas, what is the trend of
extreme weather events, and how
local farmers are coping with
change in climatic pattern. This
paper is mainly based on the
information collected for the site
selection for the project
Integrating Traditional Crop7
Genetic  Diversity into
Technology: Using a Biodiversity
Portfolio Approach to Buffer
against Unpredictable

Environmental Change in the

Nepal Himalayas (Ghimire et al,
2014).

OBJECTIVES

The objectives of the study were
to assess the diversity of crops
and crop varieties in the high hills
of Nepal, mapping extent of
change in weather events over
time, analyse impacts of such
events in crop farming, and assess
the adaptation practices used by
the farmers.
METHODOLOGY

Eight keystone crops namely cold
tolerant rice, finer millet, foxtail
millet, prosomillet, barley,
amaranthus, buckwheat and
beans were identified for the site
selection study for the project
Integrating Traditional Crop
Genetic  Diversity into
Technology: Using a Biodiversity
Portfolio Approach to Buffer
against Unpredictable
Environmental Change in the
Nepal Himalayas. Three districts
namely Humla, Kaski and
Soukhumbhu were selected from
midwestern, western and eastern
development regions of Nepal
respectively as representative

districts for Nepal high mountain
agro-ecology from national level
stakeholder meeting organized in
Kathmandu and with the help of
desktop review on the availability
of biodiversity of keystone crops
identified. One village from each
of these districts was selected
from district level stakeholder
workshop organized in respective
districts. A set of village selection
criteria was discussed in district
level stakeholder meetings and
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finalized. Chhipra VDC from
Humla, Takashindu VDC from
Solukhumbhu and Lumle VDC
from Kaski were selected for the
project implementation. The
criteria used to select these VDCs
included availability of important
keystone crops, high agro-
biodiversity of keystone crops,
climatic variability, accessibility for
intervention, a virgin area
(distributive impact and ease in
implementation), demonstrative
effect (location importance),
public interest (prior public
content and  potential
participation in the project) and
availability of mixed ethnic setup
(social inclusion component).
Focus Group Discussion (FGD)
with the use of diversity analysis
tools viz. four-cell analysis, noting
traits of local crop genetic
resources, and matrix ranking of
crop varieties were conducted. It
was supplemented by climatic
hazards matrix preparation and
seasonal calendar. A transect walk
and direct observation of sites

Tie higher altitude
evel of the district i
7339 masl (Rimal
and Rimal, 2006).
The villages have
diverse land uses
ranging from snow
clad high mountain
areas to low lying
'ver basin areas.

were also done to validate the
information collected so far.
RESULTS AND
DISCUSSION

This section summarises location
of study sites, their economy,
major crops, cropping patterns
and food sufficiency status. Also
highlighted are adoption status of
major crops, change in the nature
of hazards over time affecting
crops, and local adaptation
strategies.

1. Description of study sites
Solukhumbhu district lies
between 27. 20°N - 28. 06’ N
latitude and 86. 22" E — 87. 03’
E longitude and has a diversity of
sub-tropical, temperate, cool
temperate and alpine climate. The
district spreads from 1500 masl
to 8848 masl. Similarly, Humla
district lies between 29. 35’ -30.
10’ N latitude and 82. 23° E —
83.41’ E and has a diversity of
temperate, cool temperate and
alpine climate. The district
spreads from 1524 masl to 7337
masl. Kaski district lies between
286’ N—2836’ N latitude and
83.40’ E —84. 12’ E longitude.
Climate is similar to the climate
of above districts. However,
lower level elevation of 450 masl
makes this district more intense
in agriculture. The higher altitude
level of the district is 7339 masl
(Rimal and Rimal, 2006). The
villages have diverse land uses
ranging from snow clad high
mountain areas to low lying river
basin areas. Main land use types
are forest, agricultural land and
pasture. Among these uses, forest
is dominant land use type in The
Journal of Agriculture and
Environment Vol:18, Jun.2017
Technical Paper Takashindu and
Humla, whereas Lumle has more
areas under cultivation than areas
under forest.

The pasture covered areas is very
small ranging from 1-3 per cent
total land available in the Village
Development Committee. The
VDCs are characterized by
diverse caste structure. Chhetri,
Brahman

0 |
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and Dalits are major castes in
Chhipra and Lumle, whereas,
Sherpa, Tamang and Dalits are
major castes in Takashindu.
Population densities were 30, 72
and 108 per square kilometre,
repectively and this is low
compared to other hill and terai
VDCs spread in different clusters.
These VDCs have acute food
shortage. Agricultural
productions from these VDCs
are barely enough to support their
food needs for more than 20 per
cent of the village population.
Percentage of food sufficient
households in the village counts
less than 10 per cent. The food
needs are met through importing
from adjoining market centers.
Potato, wheat, maize, barley and
bean are four most important food
security crops grown in Chhipra
and Takashindu, and rice, wheat,
maize and millet

are most important for Lumle.
Major livelihood strategies in the
villages were agriculture and
livestock keeping, Hotel/
Business, office, labor and
industry. Agriculture is the

Cropping patterns in
lowland khet are
irrigated rice based
patterns. Important
second crops are
wheat and barley.
Chhipra and
Takashindu have
only a single crop of
rice in rice land.

dominant sector in all these
villages. In Takashindu, due to its
location in the Khumjung Trek,
hotel business is also

spreading along the route.

2. Existing crops and major
cropping patterns

Along with keystone crops, many
vegetables are also grown
including pumpkin, colocasia,
tomato, gourd, garlic, onion, etc.
Similarly, spices like coriander,
turmeric, ginger, etc. Among
fruits, apple, peach, and plum are
common in Chhipra and
Takashindu, whereas, orange,

peach, plum and citrus are major
fruits in Lumle. The village
economy of Chhipra and
Takashindu are also supported by
the collection and sale of herbs
including yarsagumba,
paanchaule, attis, gho damarchaa,
etc. Regarding livestock, buffalo,
cattle and sheep/goat are kept.
Crops are grown in three major
domains:

lowland khet, upland khet and
pakho. Cropping patterns in
lowland khet are irrigated rice
based patterns. Important second
crops are wheat and barley.
Chhipra and Takashindu have
only a single crop of rice in rice
land. Cropping pattern in Lumle
is more intense with second crop
of either wheat or barley. In
upland khet, upland rice is grown
which is followed either by barley,
or wheat,

or lentil, or pea, or soybeans, etc
in either one-year or two-year
pattern.

3. Adoption and social
preference of crops varieties
Four Cell analyses show the
condition of crops or variety in
community level. Varieties for
food security or for the market
or with multiple use values tend
to be cultivated in large areas by
many households are kept in the
firstroom. Second room includes
landraces cultivated for
sociocultural (traditions, religious
rituals, food culture) purposes
which are grown in small areas
by many households. Third room
has varieties with specific
adaptations traits (such as
cultivars adapted to swampy
lands, poor soil fertility,
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drought, shade etc.) are grown in
large areas by few households.
Similarly, fourth rooms’ keeps
varieties with specific use or
limited use as valued by particular
families and are grown in small
areas by a few households.
Figermillet, rice, barley, maize
and beans come in cell one
indicating high level of adoption
of these crops, whereas, horse
gram, lentil,

and vegetables and fruit crops
come in Cell Four. The analysis
of fingermillet variety reveals their
adoption level by area and
number of households growing.
The pattern of adoption of
fingermillet is not distinct among
sites. Similarly, rice varieties
Dhoinala, Darmali, Reksali, and
Kathe have been

grown by many households in
large areas. Chomorong, Kalo
Dhatulao, Marsi, Gudura, Tauli,
Sinjali, etc. are grown by few
households in small areas only.
Bean varieties like Jumli, Kalo,
thulo seto, thulo pangre, Kentuki
wonder, Bhatte, offseason,
Kathe, Maki, etc. are grown by
many households

in larger area. However, Rato,
Pahelo, Sano Kalo, Sano pangre,
Ghiu simi bean varieties are grown
in small areas by few households.
Matrix ranking shows that
fingermillet varieties like Riule,
Tyanse, and aankhe are most
preferred fingermillet varieties in
Chhipra, paudure, mannsire, and
seto are preffered in Takashindu.
Similarly, Dalle, Archale, and
Bhachuwa are preferred in Lumle
based on overall ranking and
prioritization. In Takashindu high

nd Seto are mosg
preferred. Thulo
seto, thulo chirbire
are best varieties in
Takashindu; Kentuki
wonder, four season
and Ghandruke are
est performers i

altitude areas, Paudure and
Mansire, and Kalo are preferred
inriverbasin areas of the VDC.
Overall rating based on farmers’
criteria, Chandananth, Kalo dhan
and Kalo Mari were top among
other varieties in Chhipra. In
Lumle, Kalo patle, manamure,
and Reksali are better varieties.
Upland rice varieties namely,
Ratanpuro, Khachya, and Dhoi
Nayala are ranked at the top in
Chhipra. Lumle-2 and
Chomorong are most important
vaieties in Lumle. Takashindu
farmers could not assignweights
to the rice varieties. In Chhipra,
bean varieties namely Jumli, Kato
and Seto are most preferred.
Thulo seto, thulo chirbire are best
varieties in Takashindu; Kentuki
wonder, four season and
Ghandruke are best performers
in Lumle.

4. Climate change effects in
agriculture and adaptation
strategies

Behaviour of major seasonal
hazards has been assessed over
time in each study village. Also,

analysed were the existing
adaptation strategies.Climate
change effects in agriculture and
adaptation strategies in Chhipra
Major climate risks
Baisakh, Jestha, Ashadh,
Sharawan, Bhadra, Ashoj,
Kartik, Marga, Poush, Magh,
Falgun, Chaitra Drought,
Hailstone, High Rainfall.

Note: Solid line: Before B.S.
2000; Dotted line: present
situation (B.S. 2014) Drought,
snowfall, low rainfall and frost/
chilling are taken as the climate
change parameters in the
selected villages (table 2). Huge
snowfall occurred in 2047 Jestha.
One big drought was observed
in 2054 and 2065, huge floods
observed in 2060 and 2062. The
effects of these manifestations are
seen

in principal crops, livestock
animals and fruits. Buckwheat
and legumes are reported to have
smaller impacts of drought while,
rice, millets, barley and domestic
animals are most severely
affected by these events. Snowfall
effect is most severe in barley and
wheat. However, chilling/frost does
little harm than other hazards in the
villages. Seasonal hazard calendar
has been presented which shows
the situation 15 years ago and
present time compared in terms of
agricultural practices and changes
in occurrences of hazards.

Crops Drought, Snowfall Low,
rainfall, Chilling/Frost

Rice3 13 1,Potato2 00 0, Buck
wheat 1 0 0 1, Finger millet ,3 2
(insect pest attack increases in low
snow fall)2 1.

ECa |
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Rome-based UN agencies urge transformation

g
2016

GOVERNING
COUNCIL

Committee on World Food
Security focuses on livestock
and smallholders’ market
access

17 October 2016, Rome-The
Committee on World Food
Security (CFS) opened its
plenary today, poised in the wake
of international agreements on
new global Sustainable
Development Goals and the Paris
Agreement on Climate Change to
forge ahead with coordinated
action to transform the world's
food systems and nutrition.
"More than half of the world
population suffer from one or
more forms of malnutrition,"
including hunger, micronutrient
deficiency and obesity, FAO
Director-General José
Graziano da Silva told delegates
attending the annual meeting of the
leading forum for global
policymaking on food security
and nutrition . "there is a clear
failure of food systems to deliver

fulfilling lives, and plan for

healthy diets to people. And if
food systems are the problem,
CFS is where we should look for
solutions," he said.

The key goals of eradicating
extreme poverty, hunger and all

"W need to do more, dq it
better, faster and together\.
o transform rural areas into
Iplaces where people can live

a bright future. Where every
one of the world's 3 billio

toxclimate change.

forms of malnutrition by 2030
must be achieved in "an
increasingly adverse context
where population growth, a
shrinking resource base, climate
change and urbanization will

challenge our ability to find new

ways of working and interacting,"
he said. The effort will require
"extended partnerships,"
Graziano da Silva said.

"We need to do more, do it better,
faster and together... to transform
rural areas into places where
people can live fulfilling lives, and
plan for a bright future. Where
every one of the world's 3 billion
rural people is able to adapt to
climate change. Where each day
starts and ends with access to
food that is nutritious and
plentiful," said Kanayo F.
Nwanze, President of the
International Fund for
Agricultural Development
(IFAD).

"We must renew our efforts to
build more sustainable food
systems, which are better able
to withstand changing weather
patterns and extreme events
and respond to nutritional
needs-building resilience into
our food systems, mitigating the
risks, and ensuring we are more
prepared for climate shocks in
the future," said Elisabeth
Rasmusson, Assistant
Executive Director of the
UN's World Food Program
(WFP), noting the effort would
require action from diverse
stakeholders.

In her opening remarks, CFS
Chair Amira Gornass of
Sudan emphasized that "building
sustainable food systems is in
essence working to achieve the
food security

continue page 22
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FAO and OIE present initial battle plan

First salvo against plague affecting sheep and goats will focus on high-
risk countries, build on 2011 eradication of rinderpest

PPR has spread to some 70
countries in Africa, the Middle
East and Asia, causing annual
damage estimated at $1.4 to $2.1
billion

28 October 2016, Rome/ Paris
- The ground has been broken on
amajor international initiative to
rid the world of Peste des petits
ruminants (PPR) - also known
as sheep and goat plague - a
highly contagious viral animal
disease that causes major losses
inregions home to millions of the
world's poorest people.

The $996.4 -million
plan launched by the Food and
Agriculture Organization of the
United Nations (FAO) and the
World Organisation for Animal
Health (OIE) today is the first
phase of what will be a 15-year
effort to eradicate PPR by 2030.
"Wiping out PPR will have a
major positive impact on the lives
of pastoralist communities in all
developing countries and directly
support global efforts to end
poverty and hunger by 2030,"
FAO Director-General José
Graziano da Silva said about the
plan. "When it comes to viral
animal diseases, much attention
falls on the threats they pose to
human health -- but their effects
on economic growth, human
livelihoods, quality nutrition and
food security can be equally
devastating. That's why this

campaign needs wide support,"
he added.

"We have international standards
for surveillance and diagnosis of
PPR, a global system to report
outbreaks, and standards for
vaccines that are highly effective
when applied appropriately," OIE
Director-General Monique Eloit
said. "We also have international
standards to prevent spread
through trade, to officially
recognise the control

Singe 7St
igentified in CoX
'Ivoire in 1942, PPR
has spread to some 70
countries in Africa, the
Middle East and Asia -

ongolia reported ips

programmes of our Members,
and their status as free when those
programmes achieve success,"
she added. "So all the tools are
available to us, and are integrated
into the plan. Its successful
implementation now relies on the
capacity of Veterinary Services at
national level -- the OIE is
committed to provide them with
ongoing support."

Major losses

Since it was first identified in Cote
d'Ivoire in 1942, PPR has spread
to some 70 countries in Africa,
the Middle East and Asia -- in
September 2016, Mongolia
reported its first-ever case of
PPR. Over 80 percent of the
world's sheep and goats are
found in these regions, where
many families rely heavily on
products like goat milk, mutton
and wool for their nutrition and
livelihoods. FAO

RS
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estimates some 300 million
small-scale farming families
worldwide depend on small
ruminants for food and income.
To illustrate, a recent outbreak
in India alone caused $180
million in losses, while a series
of epidemics in Kenya in
2006-2008 killed 1.2 million
small ruminants, causing losses
exceeding $23.5 million and a
drop in milk production of 2.1
million litres.

In all, the annual global damage
due to PPR is estimated to be
between $1.4 and $2.1 billion.
While the disease is highly
lethal to small ruminants-killing
up to 90 percent of infected
animals-it is easily preventable
with inexpensive vaccines that
can be administered at low cost
and will protect the animal for
its entire life.

The virus also has a relatively
short infectious phase and does
not survive for long outside a
host, making it an ideal
candidate for a concerted
eradication effort.

The plan for the first five-year
phase of that effort is now
ready to be put into action and
consists of a global strategy
backed by nine regional road
maps.

How it works

The initial portion of the
campaign is focused on
countries where PPR is known
to exist or where its status has
never been assessed. It will
involve activities to raise
awareness among farmers,
build their capacity to prevent
and contain the disease,

strengthen national veterinary
health services and systems for
control of PPR and other
diseases, and implement

targeted vaccination
campaigns.

But the plan goes beyond
disease eradication alone- it
also aims to improve national
production models and help
herders build the strongest,
most resilient livelihoods with
their animal resources.

With this approach, the
agencies are looking to harness
the potential of animal
husbandry as a path out of
poverty and valuable source of
nutrition for poor families.
Together, FAO and OIE will
coordinate the global efforts of
governments, regional
organizations, research
institutions, funding partners
and livestock owners through
the Joint PPR Global
Secretariat, based in Rome.

Replicating the
success of the
rinderpest strategy

It is not the first time FAO
&% and OIE join forces to rid
the world of a costly
plague. The PPR

& cattle, buffalo and
N wildlife, with global
declaration of freedom in
S 2011. It was the first time
. §an animal disease had
Ibeen eradicated
L worldwide.

The agencies' work on
rinderpest not only showed that
eradication of a major animal
disease was possible and cost
effective but also increased
interest globally in how such
efforts could be replicated to
address other high impact
diseases.

Meeting growing demand
With the world population set
to rise to over 9.7 billion by
2050, small ruminant
production is expected to rise
with growing demand for meat
and milk, growth that is
generating new opportunities
for producers, processers, and
sellers. With that comes
stronger interest from
governments and industry to
make supply chains more
reliable and the movement of
animals safer.

A pledging conference to
secure financial support for the
first five-year plan will be
organized early next year.
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