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BT HI &b ATI[AHIHTR] TTRATH AT AT Ii FHT YA B
HITAAT FATARY I X AT GFHAT {9 T a1ed qieaer et g+ Febebl
ST | T &R TR AT TFIHIIHT IERATATE fee I ¥ et AR
AT AT ATEAE  HHT fafq=T  ATAHEsdATs THTET T
HATGTAHTHUTH] TTRAT ATAAT TH AT TR HEAT: =R T TFATNTE
AT SATAANIF BT IATEA &g (Tehe) [ah FRHH, SAEHTIE B
I e (AF) [ FRHH,ATEAF H IJoATad q9T JTe=
g (SF) faebTe FTIHT ¥ qed ATTATF HT JATGT JAT ARMNTE Beg (U faera
FAFHAEE FIATATTHT ATARE] gaT BT &7 ICATIH, TeNT AT AANTF begepl FIAT
FUTRU] A A9 ATCHITHRATRT [E9HT SIS age & 9w A&l T & |

AT FSTecTT 9fe IieATSTAT FTaT=aawel 9% 3@ 5 QTS aTdTHT 9ed ATadnas H Iearad
T SFANTE Frg (GATSA) FTAHRH AN T AR T J095/98 TEH TS el HUF THE, Ht
b1 T FFAT AN AT ¥3Y AT GRS AU G AT T FIEAHAAT FG 40 AT
ATAg S 304 THaR AFARAH I Grafd ATERO Y TS Wi ARREH B | AR qq
R06R/93 AT IRATSHT & TTIH IATEHA & .94 HET I gL TEHAT A.d. 094/ HT
T3l JcaTadhcd 0.4, Hed id 8dax F |

TUH G | TITART A FSAHT Jea? Hed Al GAR(GH g STFAl QTS STFATHT e F ¥ O0-
YO H YT TG | AT AMIEF Tl Hiax Al Fd 3¢ FRISH FRET TTH 3 |
ATl FSRAT @R T TTIH A1 AfuF @ | @R a1 q(au" gaT T9qelg drHl qaaged
I qFEROT TR AT Alheg; | AT foear &% auawy aifeved ga1 Ufged] TEaT TETRl AT
af ATRTAR THT AT g | ST (ST T/l |13 T SAT@R el [a01 JeATEAehl AT qiarst
FATEIT FHRTGA UM T FHAANT TT TR ATEl THITTHRT FAHTES oATATHAT ATTH! 3,
T JTHIT TR FHe® A% U TTHT Iaidae AT I TG aqa" aRIed @13 T
ArE” gl yfafyr ¥ ArEa FHTeERl THIGTTHT GeaN T ST e Seede AT TS ¥
Ay Al FTAT bl TR ARTH B | AT IR TS T AT AAT i [FAees,
Faardies, fqartdes qa1 B qfaludesdr 0T gel ITANT 9g g I ATeM TG
T AN aUEEHT I AR(wd] ¥hTd Hodle aHISTH A%h GRATISIA TRT JehTerd T FHA
STERT RIS =8 |

T AT qETHTATE HA=T fa SRR @iedg wtates faes feama st fey, quit wrewren
T GEIEAH] T 9@ IUAE RIS GEANT T{g aAnNTaTl AAEeT Hegepl JHE qdT Se
ATEHAR [, H FaF Sred W8 TEd ¥ [Tr 90 Tad FRas a7 FHAREATS
fardir erwrame foet =meg | =T, 0%
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TS AET EEMHT g qaweel Feaqw qavwhe (feSrEmr ara ) wewd el @n |
i afifeeor ELSINESIIS] T4l (Rosaceac) afear, wTdrgsr (Maloidae) IIUREAR =TT
(Malus) STl (Genus) S=ARITAHT T FARA ATl &l | FATAL ATl T 3%, qar fard=
Tl (Species) 8¢ 90T ANIRT B | AT FTAT Gl TR RT3 AT GSATCiles Tl
Tk TSIl &l | TEHhl FALicqeh ATH FITAd SHIEEHT (Malus domestica) I@UHR & | I+
TTdleedls TR $IHT STel T3 al @ T9d (Crab apple) 93 | BITAd 9T
RN R A9l FATAE (Malon) ¥ 9feg TR HAM (Melon) HUHI STeaeld Iedid AT
BT | T STl STcTehl Fe Jolleied UhATIaAT 9 g9 aonse | frdrer yafmr werer
| 3 TS WS SUERT I HIAGes SdeR AW WM Ted 9 9AEd 7 DTS H]
Heddls Yhohlod | TITAHl del ANTESH Ui TATIH FTel TAdes qTewgd | TqTereh]

femrell &esAr Ured SfeHAA (Edimayal) ¥ qf@el (Surkhilo) &l a@edqiqee faefad
TTIHT ST ATTERERT FTHT [ Flehs; |

Sata T @ar s

TIRT IAF A0 FITAE & ST (Malus x domestica) 9 9= =g, | AT &R ERFRZ:I]
RUHT f.TF.T (DNA) TREAVETE @Al TR TS (99788 TSIl FTHT Icdrd al A AT
IAMTRETA AT AT B | AT AATFedl T ITAR BTH G TH DATIHl I T
wrerd FHdT (Malus sieversii) 5= TSIl &l T AT ISITCHT dldee A% qid IR TR=rd ATH!
fIue o 9eTE T FHTSIRATHH AT 99 Tl STCTSMHT TR UTeva | ¥ faediers
FITHEATTRT AT ATITHT AT (Alma) TS, | BTTATTHT T T 2T (Alma-Ata) ST+ 98X
T, RN AT AL ATITHT DATSe%ehl AT (Father of apple) 91 &75 | T TE¥hT ATTUTAATS
QTSN IATT TUHT ATH B, | BT AHT AT METHN A7 ATl AMGUHT G | AHTEH 91
T ufearer aferll wreram, fEheam, arfafeeam T =imer f[aiarg (Xinjiang) #T 91T
TATHTHT T TSR RTIFH S5 IEw5, | WAl Io@a+ TaI TATIF §400 TH TSI
HTIHT ATTEE HA TFATHT AT &7 AAT Teblehl ATl (AT Tl TAFAT  GTRTHT B |
It wedre faeaer fafa= ARTHT |19 &< Tl I FiEre fqaor dd J&qd TRUH 3 |

13 T IR Bl =igerd | 9



e TAMYA Moo Y ¥fe @ weufgar ¥ IRIUH qHAARR d AR q& AT T A
ZMINEEATE QTSR 9 TRIHT TER g a1l |

o AT HAUIGAT &5 AT T ATIRIF AT (T9TH HRT) Gl 15 FAAHT AT SRTEAr aem
AT R FATIHT ST GRe=rd T ¥ If=HeET Joreies qa7 9 d% hiaq | T8 94 ¥
aft=reRt fafa=T geTciert @St Her Uikt U THT Gl g7 ATel i T ATagET
qTehice $THT e U [aiT= JehReT auEas DATIH! Icard AT | AATese THT &
@A Fed g dldes @I gl | BT @l T Fordiesl @13 (Malus domestica) T
Jafa T T HUHT &7 AT I Teb 97 ISeha%ehl aTal 8ehl & |

e T 300 FY TATYA (TPl TUE ATRIVGRS ATHAT I Hhealgd FHHAT DATIH
13/ fawar Sav Afther ¥ 3209, 3T (97EaT) TR BT | S I 919 400 a9 qgre
AT AT faeae ™ P STAftaerl Jordie! 218 IR= J91 Sa% JR19 d% hida |

o THE Y THAH gH TARFESA [qiA~ AT TTIH (&R T | IAH hicaaaase
TATIATS AITATHR [T Fefepl FTHT A T T JRITHT Tl faehra ¥ fawame e
FTET TAT | AP HAEET qal qANH Ufeg, JITHT SATIF FTHT TATGHT AAANTH A=A

YA & 91 |
o JUMA heTSe MU Jarddlesd 9% i 9rdies fav So¥ A¥RerHT T 99 ¥z AT

FELAATHT FEATIH T3 AdHT a0 | Fferolr AR w9 e T97 arqiTs g9 I=9vE
T JUMAITRES 9% A AR {7 TagqH SATIh! T TRITHT AT |

o WRAW I9 9590 (fa & q3R9) W1 9R.fa e dHE fafeq I FERG FATLA
FAIIH RTIH Al [ 9T | 399 IZATISATE AU e fafad, fg o fafas
T FHA AL A ATHET ATAET (G THT Foe], ITHAHTAT AYeHT (97 | TR AT A8
Fel ATAA! TTEHN AUHT [P GAT [qEaR g qobd | FF THIAT IR fafed e
F=AATA faT | dfeg A Q9% (FLE. 9339) AT HESIRT (I T AT A1dg AHaAd
TAF WA 9 JHARHT Afhd AHANHEE ¥ T TMegd SATGIT ATdH DTIH dAIC
R faaerest Afae AT | TRATEEATS T I [T TTE TTHT DTIHT AT ST Fearer
qfeg AR feHTae Y397 ¥ STF FIVHIAT SFFAns TS "ol ATl faa |

o TUIAHT ARAH [eAT=d gaerare 4., 309 A fav &g faear @R fatq= &y
RTHESHT TICETITeRT SATHT S¥TgUeR! [T |

STARTar

QTS TEITART el &1 | TFATE @I TaTd, ST JUANT ¥ Arvad T GrARATee! SqaT

FHA TN TG, | DTSR JTANTATHRT FRHAT T FEATHAT Jeedd TRUH S, |

G qaTge T T4

o HEEUHT TATIH YANT AT & @F § g | A9 T oAl AT ARTH=T A8
ArhT Fied TS @I WTRIH AN ATHIF 57 |

S | URES FHrEieE 3T, R



TATIh! T [HTeR Tobled @ a1 Y= ¥ &0 T SIaerdl @R g JI0T T
af |t |

HTIH TATE HIHACHT TRIUR TEEY qATIA Fleheas, |

STIH T AT A6 I=aead Al (THA FI0SN) T2, |

bl RTIHT =TT BT ehd bl FTTAT TART TR, |

HTIATE S, STell, T 918 (A1), % (Apple cake) FHAEs (Apple candies),
3! 3 (Apple butter) ATET IREHR 9 TS |

AR DTS ETATHN TIFHT AT °fg & AT GRUT &reg, | AT TETAT STTHT BAlieTeh
TaTdEE AT TATAE FqEaT 95 HATAT T ANTRAT TR AU G TUHT &7 |
FRTATRN T AT T THATR ATeTT THTURT THTHT ATebT BT TG @7 TTET IR0 gae |

T TTAT TAAT

f&®T TSaT @IS WITHT TMEeR el I Jad A4 I ARG (An apple a day keeps
the doctor away) 9= TF Q]33 I ToTAT ATTHT IS ATHATRA IE QTS
Jaaare {HE WA Y9 GhRICHE AGqIHT Heed 2SS, |

SSHT YA AEATHT (9eraa [, @0, 42 o el JednT TAT3 GeladH,
A FFIR TETHARS T oAl W@ g9 TiAthare ANTHes qrge HUhe ST
It S@TT ST AT, |

QTSP FAAT G Y TGP FARTAT FEl qThaed ¥ el gara ANTF (Anti-
oxidants) TS WUH! RT3 AhT Hied @ WEIH AN ATHIAS F7 |

AT AT U VT3 YA 818 T &1 Hoigd aqarsd T dAT@idl e ofch Jersd
YEANT A3 | Y T AT ST T DI HE TR AT | TR ek qera
¥ TqETa Al FHRT T HTH T8 | Geadl ah! TUH DTS 7 ¥ AR ATNT ATHETH
g8 ¥ I "ed ¥ @HdT (Immune system) Ie138 |

TITSHT JIfAh ATl ¥ TATHATGS T (1w (ohiaaept Uiva AfRISUa 07 qUT AiTiTehes
e ST HRU T3 YA+ A AHGHT IR A g SMEH HH RISS, |
TATIHT TTGET @A FArT (kidney) 1 el g9 f&a |

e qQTEe TS TTHT SR

TATIFH TET ATETRAT AIF AT STSTRITHT I T ATREHZAT 4 —30 AR 9 T
BT AUHI Il T Beas |

LTI qTqaTe aATUH! ol (Paste) TATFAIHI FTHT TN T FUTARI AT TTE,

FATA el FH &73 T A1 U =ATSrAel TAR A3 |

TTIH! AIATE (MHNATHT TAHAT HAATAEE FATE TS, FIATST ICAGAHT FHEART

qATeH AT T WRTawl faferor iy 0 9 g7 | A9 YRRl ANTE qree T
TS T 3T Wl =geTd | %




eI I & AUBTA FATIH] AT [HBMATRT TN T SIeATeh] razdl T3
TATZUHT (AT~ [opiaaer fBH, AMEH, FEERESE IaeTdl [Hages | Srgeh!
IS Mg JANId T AqSd [RThT SIATHT, ALHRIAAT ATI SIATR AT AT
ZaT3H, SUSIRIRB! TN ET3H T "THATE STl SEAATE d=ATST HATS K |

QTS QAT ol T ArgATee fafausr tfavetfa™ (Amygdalin) 9= 0T gw | AT AIRTH
AE R o Tuafs erege aredres ATHE! [T 9eTdHT 9T gwg | 11T [y ageadret
feaaren AT afder ATRAT faRides AF FAIUHl W AR el e @l (Zyklon
B) ATHH! fauTe YRTIHAT ETggIo ATeAEe F fAATEUs far | e wnse 9ig ¥ aq I
TR AT BIABRD §reg |

Q0 | i e TehrE, e



R AT W19 Al 3fqerd

DTS ATwaT Hecaqul RIATST aTefl &7 | STelbl Ieaqerel &9 @I’ X FUcA] A=A ST
HATA (Edi Mayal) T i@ (Surkhilo) STET STl TITS AT TR STHT TRTIE HIes i
F UTgd qUAT gdr IR 3T |ns (Malus domestica) =dTl f‘q_{qTQ'{ AT AT
TR AT F Gl qE Tl qre I AT AR G | TIAHT TS Gdlehl dAfereq fqerd a4
TP o -

fa. & 93%¥ (AT 9%39) 0T FATHHAT A5 TFIR BT (G TR 1T T
FTSHTISIHT BIIAT T TGTATHT FAR TEPT TITIAT TRITHT T | I AT AGEHT
ST ¥ ZIATEE BTG AMAT AT, ATETTEET T ATHIEH fawdl FRery aums
TN | FTSHITSIPT BTATIHT TATIHN AT FTAH THUHT T A GHAAT 0 T Feferepn
TEACHT HTH T FHT IRARS AT FARS il a@Mg T 9 &T8T Gl
faear g | |

AATTAT FARA ATATR] [T H Fedi =ar3e (4.9, 2099 3@ 2030 ragwr
ARAT FEAN 90T (Indian Aid Mission) FIHT I=Td 9UH a1 | a9 IR
AT ARATT FedNTHT fafqe aTarl drxeedh! TITIAT AT | VT3 A frareey
FARAD FTAATT TAT TAR T F THRAAT ARTE RTH @], HITTIR, T,

[CIRCIGY

T, b1, THAT, TS (HTRT), TFAT, AT T AT (FAIT) TATIAT TRY |

AT ARAATE T U3 IATdd, ORI, TIHA, S ¥ FAISIare. AT3H I+
ST ¥ FEEEH AT SAMTT IREA R0 F fafae A= g% T |

AT Secifad aNTATl BTHEs Hed &1 ed¥, Hebril T TqAT (€4T RIHEE A8 HSAbd
G | A ANETT BrseeHl {0 Fal Al ¢l [aa9TdTe ATSUH] SATaesehl HedTsd T
TR §X AT B | SATATT TIETIRT ATAHT Fel ATAGTATS AAANIE GeiTehl TN
[Tl RUHT S | —TSH AT AT [GRHHAT ANET AT beg ATSABIE,
STFAT ¥ ARTEATT s HEATSHh! Hecaqul i T8e g |

3030 ATAMFH HTIH FAH! [aaTehl AN ARTHT A T 94 TaedT faar | O Fiw
Y 03 FEHT DT GATars = FafHware fagdr | TJ9d Faw@ed 9H 5
FAHT faear IaaTas T ytatae! faem, IRHl GeanTHT ol q9des afq  TI9=r ¥
TICITHT F TILZHIHT AT (43 U &7 ATl Ufg, TS [@arar 29T ATCHIAER ST |
FARA ATAGTHE [TFEH] AN AFPRATE = YTATHSBAT qTCHT ATAl AUH T
HETE, STFAT IR BT JATEAR] AT AA~ IUIhH TaTarAl HUHT (ST TH
HIET T HSh TP BRU BT LTI WAl HHd [q&dq” T28d 3 |

1S T 3R et w=gere | 99



3. S AP AT W BAlE

TATIHT AT H AT TTIAT T GEHT b @ ANES; | Tob Y TITIAT T T3 STt
FEAGTT ATATCATE AehT TATTHT AT T Flehad | DTS ATHT 3-¥ a9 Gfg AT el gTea; T 0T
AHATHT e [& 0-9R aY ANEg | TqF AT T ATdqTael a1 ATIIH eTaTaTer TUHT TITFHT
FEATIF AT TATIAT gAEAT 97 9feg TR Al IeaTes UTed T Afepa | qoebl ]
YR ST | W13 Wl el gl AN IIIh BTATAHI, a1, HIal ARl A fqeevurere
ITIH AU TITAAT AT AFTANAFETHT DTGHT TTET TATIAT T 6D, | AATART T ]
ST =T TITIAT T TR GAIS &7 0 FRTeed 2 faq 76 |

SIRER]

AMTHRA DTS GAhl ARAATR AN A< Fegaqul dcd &l | &3 Fordl araramr quehl
TITTAT ITATEA g RTATST aTedT &7 | B Fed T FIASAT Tl AT [EIEPT THIAT DATIATS
ATHT TG [or@Tel Aaeashal 968 | @TIH & M= Saars & Ged BT
{aepTd 89 a1 B Bed (639l Aaid ATHT 9 fedT Afadg (¥4 (ST wiAerge) a1 |rd=1 &H
AR TRT AT TS ATFITH T, el AATATS 5 A ATqbl =ATbl ATFeARAT (Chilling
hour requirement) W73 | VTIH ATq ATAR AR ATTLTRAT FXF Tl 85 | Haad
SATAATE Q000 TuZ JwaT Tl f=rar (9 feult Afrairgwwar #7) =nferg 9= ¥oo "var f=rdr yre
AT 97 Ao ATAee 90 (qeTa TRUH S | IJITEX0H! AT =T SAraars 9 woar ferar
qU g, 99 -] I aars %9 =TT foar =fews | SAaantasaaa r Tadr Tl afaewrer
STAEsdTs [E3ael THIHT 500 3@ 4300 el © feil Jfeds Wl FH ATThHH ATTLTRAT
TG, | VATIHN ATE T FeAh] regepl ATNT T AT AATq TR R0 Ih@ ¥° Afeadrg arashaen]
HFYTFAT T, | faeTepl ATIHA Fa W° F. AT qE HUAT DIH FA Fead | FA qT ¥
O STATHT 3W° &, A7aT el Arash¥ AUHT (Af=ar sasr ¥ ®edl g8 SEl T (Sun burn)
ARG, | T HAd THT TR HeA TSI | DATSHN A ATAR (@1 Geaaa &THar wieh
T8 | TXEIHT RT3 [ESahl THIHT AATT T AALATHT —¥R° ¥ T Fordl Fe+ ahg |
TR ATHT THAGFA JEAT [=0E1 WETAT A &7l TATIE | Bl Ford FHTAT ATAHA —I0 F, AT
T T T FeAhT BITAT HESA | AT AT TITTAT T SIS TR TATTRT TTHIHT ATTH T
TEeeT faaRor g R IUAh SRGUAT WA SET AT T 6, |

S

JA AT (A0 AT TUETAT THGT FAGHT 9 (&7 BT AU HH Ios HUHT TATAHT
aff T3 Wl T Alhrg, | A¥ TATAH] T (Il AThAE MR I=med Teg, | &%
200 fHATHI IATE Iq@T 9° 4. ATHY Uees | T4 fearael ST g3 Iuaar (Fiids g
HRAEH) qRa7-\9 (Fa9=aT & 4. FH) 3@ L° AfeUe AaH qIHH g1 I=auerel aa1

feHTelT 4T 2000 3@ 3000 [HEY TS AUHT TWHes ATTHT JIT SATSH JIHU LTI
el AT IIIH &ra |

qR | ARSI e gahTE, Fr




TRTS! &A1 ST FA G RiFUR 8 TEA 9 ATTRHAT GAE TRET g | ST
HIESTH! TTel I HIESTh! Wl qAdTcHS TTAT =Tl &7 | SATs HH HT i ITAFHT Fal
& IHATe FTH! ARIIHT TeTSHT feganl fFEl g78 | FF Fard =ed ¥ |l a0y e
TE AUHIl TETSH] TTEl VTS WATHl AT TBTSH W=l el I9gch HIlwgd | a¥ T3
AR T GAIE T TSN ATTHT T IJATE ATEFHH T Jeoligd o+ (F0aar 9iq At
& fa AT 3 |

ThE THE (TATZAIA)

fagarer efedr arqe dre gia T we IR ANT ATTYAF I GHET AT FAEEIS
a9g | FARIEge TS [deaTd SATHASTE Il ¥ 2Taraie hradeedagg Y e | qrr
7 FEATSTEARIES (AR (q%ard! qIaaT @1 awehl AT GAHT TehTIT A9 o | el
f@arel aTaHT @TET SATST THRATATS THIET AT (Photosynthesis) S | TTIH! aTT g,
SCATET qAT FeAdhl UEAHT GAH b ITAATH HIATA [+ ATARB AT I8S,

o SITHT HUHT UTAH! AT (tree canopy) o TAATE HATTHT TehTT G ITT ITH FebHT FebTeT
LAY 9 €T gy T HeAhl IATEA ¥ KR AT UM IR g7 | GUATE I el
JRTETRT SO IG 9O FATd TebTE U T SH=THT 930 3@ ¥ 0 IH /7. TFH IeaTad
g TS ITATISHT TRUHI Th ATIATA [GUHl T |

o ITIH HIAT a7, el Ted [UEART Fel IJAGH & LTIH! Al U IqA
g ThTETehl HTRTAT 309 YehTeT 9T T T |

o el UTH FHIAT TTIH HAR! W IRAAT g | @A Al [THT RTIHT Fel qTo
FHIHT ERATATS AT [THT TRATT grg | AT [T TeAehl AT el HUHT FARMR
AR AT ANTE T qE TTATEH, FRIEEEe T THaes aagd | I
AT HAd ATAAE HTATHT AT T TCH 9 A7 A0TH I Gehe T Herd
T AT TgaT |

o JUH YHI FH UAT AYAT Hel dgd T UTdl THIAT 16, TEABT BRI AAT HH
HTH ARMHT FeAhed BTl HH ANGEH T Fel 99 FHda |

o IHY ATHHH Fhed IUITh AT UM 1S 3@ AASTEF A [AReaR 88 @ T °1H T
AR HeT LT = TBISH TTET ATIH] AFANIH GATHl AT JUAH Ag+ q
[T AT AT T AT e TehT B |

—

JTHET 12 dfg g9 ¥ dAqead IcdTed fad @rsars e qooo 3f@ qroo fafafder auier
ATIIIHAT I4g, | IR TXAT 9T qGAR T THFATAE FTHT a0 TN g I8e, | Beashl qhea
B ¥ @9 TR Bl 9T HAET 9Y I O T g AT ITHET B HT 37 qegH, gare

TS T 3R Wt =rgeret |93



TATHT TET AT U VAR el IeATad gad | AT TATHH] ARMSUHT ATIHT ATSHT
AT TAIART A I TbT G AATIP Ere |

A&

T3 Gl Y Ao TRl HIETHT T Aiche | I @rAT~ aTeilebl TN el (aerer a1 el
TSATT TUHT AT 9 I STa=ads Tl GUSHT VT3 Tl I Afbeg, | aR AT %@,
T FaRTET ar 9Tl ST STHA @ITgeT AT SU9Th gad | OTHT ST FRITEAT U SR
FAGT FL AT ITAT (BT AT TART T AT AUHT T AHAHAT [TFATTR T
T Alhg, | RTEAT SATHAATs F-FE0 8T aA18q A(hes, | gt SITHAAT [q%dT I FTHTAAT
TeRT @eel @ a1 Gies Al g3 [MIhUH] TFAE Golk qT Glegl @R A Al | FH
=g wueEr a1 fHaTger Faedr THUHT TTHHT I+ ATAl THRIGE JaT e 9€E e
TH TIET UTFIN TaTd US| HiAal Al AT ITIH 875 | VTS GArdre AlgHhdd Icarad
fe [+ TR U AUHT AIE =T IUYh A

T=RX HIATHT 95T 9aTd AU 2 el |

fere fezew qgr 9T A |

ATET T(exTs HIRTHT 97 .Y FHeT AR |

fr. 7= <0 3@ .o T qUA |

HIETHT Hieq 3¢ F T 30 . . fewrgaew Sfasw qard qua |

ATZareTd, RIEhTY, e, FMTeqaH, WRATEGIH Sl [geardreg 47 =g dacd qered
TUHT |

forearars #fq T fad 9= HAEMT U= dTuhdcael AT Y U, | del Jar=T LTI
QA ATATHT S T FRTHT AT, RIERTE, GIaTd, YIS Gard T O U=, &7 e
T ATAYF B | SN TATIAT T SITHART HIG T IJARTT (R [arqw ARTHT T AT fepiaHepT
T T~ ARTHT AT ATAAATE FARTh T ATATTHT [T sAeh T faTeie I ggrege /1T aieeror
T 9% | AT GIRETUTehT AfTSITeRl STETHAT fasehl T AR fawar I U a9 FErererg S
TR TG | FT FAAHT TART ATETHT U T@TSH T TR FINTA TS F(ehes; |

¥ | RIS i T, el



¥, Te@ f4 M= siraes

A Ted T Feddl AN ATEeIE 99 ar9hH (Chilling Requirement) &1 ATITHAT TATIH!
STAeears & I ARTHT a6 TRTH |

¥.9 % ATTHAAT g SAEe (Low Chilling cultivars)

qUTTRT Q00 I 94,00 HIEX I=Tg WUH! UBNE &ITAT J&Al ATdhl W13 Gl T4 Alebreg ¥
I Taeedrs ¥00 M@ 00 Fuar © feHl W1 FH ATTHAB GHA AT I FA Fed T Fed
FHS | AT SAee AAl AT T ATST ITa Tl grag |

Ll
®d Ul Ul Fd O ArTd AAr T %0
JATTT Tedl g | AT SATAh RTI ATIGhT
T T I AT T TS, |

e
Tl UTERT Al Al T Al AUl @rerehl

g7 | AT Sl T3 ATIEH I6T T oG
I & T |

§‘f|'°l°_t'|' wfe (Tropical Beauty)

el UTHET YT ¥O FAIeTd Al T KO JATeTd
Tedl H &g T AT TRl bie Tl &7 |

TS Y 3R Tt =igete | 14



¥.3 HEAH GAB! AMIHAAT g Sqee (Mid Chilling Cultivars)

Il SATAPT HTIBEATE A el T el A {00 M@ 4000 HUal g @ [ weal &H
ATTHHABT ATTITF TS, T HUTAHl 1400 Ifg 2000 HIER I=Tg YUH! TBIE &HT T&T SATclehT
T3 GAT T Flehes; |

W(Crispin)

® qTe g 9 efeEr 7 g felia ST £
T AT Aegd ST T el SIddl HF
FAeTITTHT 8T | AT STl TS Teid THedt I

T ARl TG T 3G U qE T | AUSR
SHAT HA 3 AigAT A &7

3 97 (Red June)
AT ST TS STAR AT T G T | = e
TF T | ST AFEAT TSHHT TET G T3 | |
AT | TP HABT AT MG AT & | AT ey |
FOHT AMAlhs | IUSRU &HAl &kd 3 gl
STl B9 |

ﬁFﬁ i (King Pippin)

qTebebl Tetehl I Teell Froell Iehl T HAgHT el
gH1Es BRUST gear | AT STahl =TS HTave! | |
FTH BT SfE TR g T | WS AT BT | R
FSTTHT THT He aT3 Aleheg |

FHAA AT G (Cox's Orange Pippin)

A1 AR WM A5 HiedT @ 9 9% TE |
qrebebl THelebl W Teel T WAl THETH & |
HTRAT RE= BRaT T8 gal a9 WETEE | |
FHATh! AT ATTITH TLT, |

9% | RIS hrieR 3T, R



¥.3 af¢ faEr =1fes @@ (High Chilling Cultivars)

Il TP WTIBEATE A el T Hel A (000 Hug[ weal afe g @ el w1 &
ATTHHAF] ATAITF T4 T TITAHI 000 MG 3000 HIa¥ IATS HUH! TS &IAT TXAT SATAHT
QTS GAT T Alehrg | AT SATAHT RTIEE AATARN I=d TeT(g &I AT Gl T SIITh AU B, |

Tiieew SATGIT (Golden Delicious) ;
e A WRFTET @ q9% s A fasy Faerene o | g
TR IG ATl [FehTE TRTH &7 | AHREHET ¥ Sfargad
afeg @@t Gt AR A7 T S BT | AT AT ARIAT FIHT | o
T3 ¥ BEe hidUaH gragd T3 Tl Tiafd o | TaT el | -
qATIR A TR ATTHT Felge gqel (fruit thining) ||
TR FeAH AT a7 D BHTEE AT TS | AT
AT el ITa GE T TUHIS IT Teb qeid oI & | Hel
ATHTET &7 | el HYRIAT 3G AT TG AIfgafy =rer 2
qAqTE AT ATHREN 575 | AT [BH [Tl THIR, FIvad | B
T4 G &g | THHI AT araal T A7H TUR Fel (@
T AT T HIUAT JUITH AP ATATGUA T Rieel /
fafeer Tam | ot forer g zamwer ot fahTie wiftueer 47 ||
AT WAl TR T YHE S B | AT SfAtaud qHEen
A ATde@hl AT Afd IJTITH IRTHUETAT (pollinizer)
ST 2T |

3 THITGI9 (Red Delicious)

IT ST AHRTERT ATHATET AT T 9553 A1 o141 feara
ATAET fEaraer aiemEr fagare 3fHuer S (Chance
seedling)W@Fﬁ?WﬁlW&ﬁ?ﬁ@ﬁﬂT
BT HITATIR TG T AT g | Eoehl Tl T ATH!
el FARHT ST AT gaes grgd T el HIgatE =er
T qedle FRRT a7 9T (Conical) HATFRHN §wg | THH! &l
FFAT, ATl TF @Madl &5 | TIF KA HAHE Al
TSTAFHHT e | Felehl TWTHT T=rEel I==8e o | | K
HIZH! HAATE el ITad T& e | AT &<eh a9 Fed (regular
bearer) ST &7 | AT ST adT Foriy g TaTabr af Faieer |

TRt @ 1 AT ST G TR T gHq@ S 2|

T8 T 3G Sl =gara |19



ATA SHFIT (Royal Delicious)

TS AT ST ENITHT =T ATTHT AT AT
(Sports) a1 fafT=T =T STqEe®! BFle AUHT T | AT
Slfaaa P TP &1 | TG Fel I8 STATTTHBIAT | -
TTET AT T3 | Al AT FeART FF I I8 SIATTITHAT

g7 | AT 91 A9TerAT @Al TR bl JHE S &l |

S grgr A% SCUTed &THAT ¥ Sfatqades! el #el %9 | 4

f=T @ (Richa Red) N
AT SR VTS ATE AlGAT MG I & T | TAH He | e
e Al X =T AT a1 drtes gea | a1 S i | e
ve Sfafqud e U aratireE afEdd a1 e

AT 78 | O T9H B (€ SATGagHIT=T 34,
TTET AT T ATST FeAH! T [ahTd gvg | A [Feb TATaer
Ta Al 5 | AT I=A 1A AT JUATH AT &l | Ah
e ¥e Sfafamaa=r #ka qo faT amfe 7 o |

ﬁ?nﬁ@ﬁ|mmmi€éﬁw

€ % (Red Chief)

IT AT dE g4, I91 el ARA ¥ F¢ IoATad (& S & |
ATHH] qleal ExTHT TGF Fed I & 168, | Tl 3al, 0
HATHREB], AT TAT AUH! g, | &l RA 5, FFar 0
AT &reg, | et AT STATGIAET T AR AT BreTehl
T3 o Sfafamada=T 590 faT W ¥ wed 9wy |
F&l [ordr g 9= & AT AT ST IUITh &7 | ATabehl

afedl T 3 99 ¥ TG | AT Af¢ e ST e Tk &l |

T TR AT FTE BB | H AT AERE T Ay | P

ST (Jonathan)

AT TP TS ATF AfeATd! Afad gwr g aTm T T
AT B FoR@ HF 440 faTH ITEg | FeAR! qrd F
950 3@ 200 YHSH =g | qAAIHS FUHT HH (=4l g | K
AT @i T At | FeAbl AR TYRIAT, Afeqate ||
AT, ATrafy =TT ¥ el IRRT &7 | Tl STaTTHT
SThTeRT TF TMERTAT A b Teell ATATEs gra | THetehl
HUGRU &7 el G |

95 | aRESAT S g, Rl



HEE<NE (Mc Intosh)

hge &h_@ﬂ Tr?ﬁ' T TMAT ATRTTRI grdr | STl el o |
U fafag T smaeas 94 |

‘QE'W(RedSpur)

A1 T T (3T AT Bl | FATerdl $—9 a9 SterdT ey
AT G& TRTH G | THH a1 AT S[ATGTTA=T
7% [OeE AWl g8 O uF B ANEg | add 9
FFCeRl ST TITIAT T AT 1T ITITH &5 | AT T&HT
T R 9T T TEE | B LT AT TFHT ATAT HUFT, 9T
ATEHT T T (AT e Qoo JrH) et T et Afaar
T3 | weaw ferar 3fg a¥ foar g = a1 | ¥ e
qfereg; |

S TR (Well Spur)

a1 afq & g g4, 99 B AR, 2Y a9 axiay Hed
(Regular bearer) 3= SFcdhl AT TTYATRT ATHT IIT<h
TR AT &l | AT SrATqaasT=T 0-9% a7 RUST g |

TS Gl Gt =5 el ST AT, AT AISSThl T 9T | o

ATHRFT G | Bl (APl &l Bebl Tadl, XA T FATaar
g7 | A1 ST el Fo@r g7 T\l a1l I99<h 3 |

w0 (Fuji)

SITATHHT A9 9245 HT o9 M T 38 Sfaiaad Srael

for=raT e TR AU auEE? Jrd 87 | [ ¥ e ||
TG AAHT FA G JAEH g7 | TTHI Fel ATEATER g7 T | P

Tl STl TF I8 Siaraad & il qagdr Il 3rel
g4l AUH 75 | HE Hd HeAhl qd T ATLGTH TR aRTeR
g | BeAdl AR ATl G | TGP JUAH S oH]
TNl FIAT ATH THIGFT qUGR I Glepd ST 2l |
THF HAATS Th UG RITHISRHAT TR AT 36T
AleF ATF=aTT AlcToleed @R S |

TS T 3R et =garet |99




AT AR DATSHN SR THTHT a7 &I AT I ghel T Al il Jqelrg ‘TR’
(Spurs) A=, AT TS Feas, | THTHT Fed SATAeE AX B T AAANIEF Gl TRGAA | TRHAT
el WTdeeals I 3% GHeAT ANSUH  : HeAH TR g4 T qATIF TR g | AT Jeaarad
STee HegH T g4 S &q | A1 AT Ades AT 9 JqREAY Fa9ldsd JaraTHT
FAH B | fa97d HET TUHT qATId T TUHT HATT TR 3T (Spur type) TTAEEHT [GbTd T
[qe! FaTiaes ICET g2 g1 qTAhl & | TR ST ATAH KIIEE

T AT g9 TTHTA 3= deicaebl a9 (High density planting) TITIAT 79 I9IhH &
Tl ATaRTS FRTEX. Heed (Regular bearer) |

AT AR ATA Al 9fq ZhTg STHATE 0% TF Tl Iodrad fad |

JHAAd 7 AT ARTEY MGl T ATHUF Bl Feel |

FrEge FH T 99 |

ENT 3TST T agd HURA HeAD! alvhel BT Ao FFATIAT FH g |

I TN &7 TUHA FAATH DR TFAR T T Fel fao FiTar g | Tarear
fETmR amETT AqEeT %, STRAT ¥ ATTATHT RTH, HIRI, HEATSHT Savareh!
FHHAT TEH TR (Y A(A8E (FF ATAR S |

T AAEs IRAH! [eH=ad JILTHT ITHT IFGUHT B |

S % (Red Chief)

AR TR < (Oregon Spur II)
FTec UF &t (Bright N Early)
g TMeg (Red Gold)

AT SAlFad (Vance Delicious)
29 ¥E (Top Red)

HIAT T € (Oregon Spur 1)
WRIEHAT SiAEa™ (Starkrimson Delicious)
g TT (Well Spur)

Y€ IUT (Red Spur)

WF TR Teg (Stark Spur Gold)

STATHHT F9 9Y4s AT o S1d T ¥ SfAfqad Srasl fa=mr F3 TR Hafausr qugeas
ST &1 | ST ¥ A HT a9 STl el 8% STET £ | A9 el ATEATEY gvg T el
ATRTEHT 75 TS SfATaad Tt 8T TAeHT AT STST gal TTHT &7, | FRT Hed Befl e 2
AT AT GRTER &7, | oAbl AThT ATFAT g7 | TATSHT STAS SATAEEHT Foll FelSTwaT SATH
THAGF UGl T Aichd ST &l | TTF FAdAls Teh TUTHH RITHISRAT TURAT AT
T Fiched AT ATTSAEed @ITHT B |

R0 | RIS e ST, el



RERAEF AAEE (Polinizer varieties)

FAR! AT T T STH RAHT T JERATATS R A5, | TR 95 Fd 2
fergepT foepTa 7 TRITR=M®! AT T3S, | TS SIEH TRINHUS AL ATEHl HeAHT T
T FIATS @R Jod A5 T AHT dahl BAGTE ATTH TRITHUS Jod TTAT GRI=
O =5, | O AN FIHT Tl TR HAqd DTIH] ATTeSHT T ATTFHT T3 TRITH=T
A | T AAEees WA TRISH bl ATAeh] TETHIH ATETFAT T65 | T
A F FIHT GAT TR T ATqeedls TR JTAed TRTSH ATqeedls WRIHHE AT
aiivg | 9 WS F=EHT H&T ST T REEEE Aqes J797d (Harey aums 94 |

WAAAF ATAETHT g [UIee

A& TP DATSATS TRNTHE TS &THAT TUH |
q&T ATTET Bl o AT (7o |

& AATAT TS TR Ieqres THEa SHdr WU |
ZF qY Hel B |

JTATEH &HAT T HeAdhl U 9i ITHT TTH |
HIELH] AT ATHYH FA el |

W?wwaﬁmweﬂw

AR HALATAT HET ATAH! 0 3@ Y Iqaqd WATH=E S dwmsd I |
T Fed GEAH HGH @F AT KA IAET FH g THEEHT Y Tfeaeraa
RRTEEE AT ARSI |
T Fod THIAT TARN I9 TTFEEAT 33 Ifqdad WEHEE A ST I |
wrlﬁﬁ?s EIGE
YRS STAET : HepTeald
o AW [OSIvT ATAES : Tiegd SfAfAad, T e, Wik TR Teg, AHNE
o UYL : YT

TS T 3R Wt =gere | 9



Y. forar yaror

FARAF [dedl A3 IR T FHAH TR ICAEH T Alheg, | A3dTe ITHET ek faedrars
forst fawar wfaws | Ferd et fawar fosy fawarsmar &Y Iopss wifvaA | FeT fawarar
ATIATTHT O TEATH T& AT, FET Fed ATedgd, ¢ AT g9 gal ai=l HFeTIH
T I grg, WIS IeA g9 qHET (1T /foheT) FHIEN T Aiel v | a9 BTl
FFATF TIHT AT TR TS AMATH G BeARd ATAeE AT a7 AL faferame

AR g, | FAHTATE LTI H] [a8al IATEA g5 AeHT TS © (F) TaTH IATET (@) HAHT
for@an goqra |

P, ICER UG

FAAT AT ST Aledh! (ATl bl dlahl (I SATAH!) BT A1 AT faear TAR T |
FAHT (AT STRT YUMAT T heAHT STSUh] TTAHET TeAb] ANTATS ST T+, | TTIhT
Fexzad o (o3 SHRY qUR TRUEH) T arAed(de el TR TRUHT fosar TART TRes |
famerr Seares aiver oo fegust @ |

ﬁﬂ {EE ] IR (Seedling rootstocks production)

TAAHT o] Faeed e T HEITIAT qiddl, IfeHTA T I T (Crab apple) #1 a3
TART e | faehr fagsr anfesr amaror a1 g+ T fa=r 9urg qur At 787 aar A
HTETHT [ T el g7 | Tad (a3l U AT 8els AHI0 RIS [or@l ITAR TRIST
55 | ol STER T ederg wifchtread 9w | Wiiefthedad TaT Seaamel |1t JanT
TR QR [a3ars ¥—\9° Jirgde qITHHAT €0 3@ 0 faaaFH #gar Q000 2@ 400
Ul e U6 | fagdrg RS e 9f w@ifefmdad T Aferg 9 Ao g9 StgHr AT

AR S |

wifafrdas 9 qfer afcer

e  HSHN T AT HIeATaTTH FAT It ¥ Ff7. s Far arear e |

o  ITAT HIMY 93 TVl FASITUHT FaEZaIbl AT FART A a3 sR1& AT e |

o [z Wiy I FASTUERT ATefaTe B |

o [or&T SIS ¥BATI AT &bl ARTA B T Fedbl ITAT {47 T ETH TR F=rET1 331
e |

o I Frd HiEY wieArAr T | 7= ol IR WAty "rHEl deAiar fa9 B Su
qleqe, |

e ENA ufedl AT FHI T TAR TRTHI SATSHT TATTHT fag &1 |

THA ATSHT o] Teww SARA
AT AT FER Fiicftrdad dfg TaE fagdre T4 SATSHT A 968 | I TS AT
FITFAT T TAR T JAET FFLE TA ACT TG, ¥ FIAT qeAraae faeet Greqds; | AT =Aerg

IR | IS e gehTE, SR




q ez T qwETe AR dFRT ¥ AEAYIRAT ATARE &1 U6s | [a9 AR dredaia AT
T R0 ¥ 7. gus ¥ fas qu/qu F.10. &1 0w I 9 | fag AT dfg 9T a1 q)Tere grar
¥ fa=g o g | fawar SR StAa |y eme ofg g gere faq 9w 1w ofg frataaear
AT T HASS T HTH T T | AT G Ao A7 forean el T TR g7 |

FAWTE TEEH IR (Clonal rootstocks production)

JATTR T HMag K@= TAT (East Malling Research Station) @ INT [T HEwea
FATATHT (AU [ AUHT WTIHT ATAGER] (GBI Tl G | FAMSTT TGH] FT(Ag AR
(Malling Series) AT T ThRPT TaTTaThI TANT fGHRTT IETHT Q00 YT ST &g
HEREH! G | RATSHT ATCHT AT IV FITRT O HUHT T AL (A [AfgaTa TR T
TR [qaor qeAeh! ATAhrT fagusr 3 |

qIfeaeer . 9. WTIH HEAHET FAIT saeFqFH T

FAAA TELERAA FAH ; -
.9 | foardr S=rEAr O . TAMS TEEAAH A ET
AR

TIAT FAHT THT drd R fHara=aT
UH X0 @EFAYS) | aq s@1 grer ge, o= ¥ wersera
AT FEEI] qUH] WEHAT AT I=F
TAEHT A IUATH | AcATIF =T,
qedl T HATER dTel Yid Haaaiard
TH RO {T FeAHT TR el 3T,
fy 23 (dreug) | (AT ¥ WAl SRR AR,
qATE® TFed, ATST Ted, BT HHAR
gq, oY fedr T % e I WEd,
&gl ¥ HATER A6l Jid Feaadire |
EIET T FTH FAT=aT JAterd, TFHT
FAHl THT S Y SfE 3 fHaE
BTl (Dwarf) UH & (BFAUS) | gy Soedaql #a1 g galra, 8¢ T
AT AT Feed, AT AATIF F=reard
G AHH, A =dAT2e T HATAR ATel
gfd HATANRTA |

9. #fq &= (Super dwarf)

TS TSGR Wt =93Ta | X3



3 HH E= (Semi-dwarf)

THTH 90%
(2FATUS)

qATF Ted, TH & [T =T JIAT
®d, JET BT TS, e T edn
TeAdd  qHAT-HeAH, HATRR  ATel
HATF, SIS Hied T BIAX AT Fid
FAGART |

TH O (TFATUS)

TH UH 0% Wl e @l d B,
FATGRT—HETHEAY, JEIH b Heh?
I g3, dcatue ferar qed, ®ren
T ¥ RIR ATed hel gad¥d Hed,
faferer fepfamerr areraT @t = afe |

THTH 994
(FFATUE)

TH TH q0% Wl el el A1 &,
Fe Fel (gl & g ¥ Icarashed 9%
g, JITET BT ATIH, TTEERIRT Heh?
FH AT, AATIF (=dl e, qaRr
ATEl ARG |

e ATl

(Semivigorous)

TH 9’3

TH R B GEATHI JART B eI,
ferreareger |l @RT I9ah, THUH
qo% Wl 30 Yladd Il gd, B
e A T T AR ATie [F=T HAaRTIF |

4. A Il (Vigorous)

TH R (3FATUE)

a1 IR ATl g9, HATW el ATe,
BT 87 ATSH, TIECAET b GAY
garsH, fafaer fefaaer ardrar gdr 1=
Fih, HIEMAT el (I ded g,
FR AT heleadvd e | he adr
ST A AARGE | dIE AATIE AT
g HUHI AT TAATHT TATTH |

FAAA TEeTATH] [qedl ATahl aTdATs SATHAHT AT a7 SIEH Hadhl adel HIl/FHS
A NI ST Aieaqedl a1 Ha#1=g (Mound layering) ¥ fdadTs TR ARG | AT Tl
hERl ARIT AiAE! AET of Geg | F9 qieg dehl Badare I A TArSE | TeATUH
TATHT FdT R F.0. SIfq Rt (el O wrerer gt | Fifeusr TRTere Far wfearafs w7
(e s | 9 AfeATHT 8¢ TATATs ST Fied A3 dledid gedrers ¥ GaR UIUH! THH
T, | BTAHT TUEEHT HIATT FETHT dw] T4 (Tissue culture) Ffafaept yRTaTe g TAH

T JehRbT FCEEHTD] JcdTe" T YT AT 3 |

RY | RS S g, el




g. FAl foear IaE

FAHT AIAT AALITR TART T [qFq~ TREFT G | FARA ATcAleb] AT AR H=ia=
fopTameRT FAHTHT [l IS | WTIHT FAHT (96T JATEH T4 28 ITHIES (Tongue grafting)
fadt Tav=aT I AIHURT B | 78 WHE TH qNH TF TFR G

TEEFIATS SHAE Hied q4—<0 F. A /1y fo 7. 9 b AT @Y ST&qT arieer
TiitEs AThe q 3@ Y T ATHT S HIed |

TSk BTG AFTEH! Th AATg AG T ThaTe (o7 7. § b AT 3@ F&l IS
eoll

TIEAH] HICTs HAHT T TATTAT IAeh! a1 gHISS, | THET AASTA TLH U
T forear FAHI TH ITAH s |

HAfereatt ST AT JeTUe®T (Fid q T g AT=HT AT TART THIE, |

ATITHT TGS I FIETHIR] SRTEX % T I—¥ 2T ATEAT TUH EAIES |

AR TecAl ANTHT FEECFIHT ST MR Fled T8 (T 7.9 a &) |

FIEH T TR SISl ATl AT THAHHT (SR (o Q) wftaehel qTHT AMSA T
areds; (o 9 d) |

STSH FAHT TH—HTH AEATAT T |

FAH! TRAFHG faearars gREr o Foread qus aiqarHr ST e } /e
AT TET TG | AT THAAT FAHT THT SISHT A TS FIHT T ATAT SATg7H |
Iq1 THATATS, FTATES A= | g3 HieAT Tieg T~ HIAT Hd BHT [asdl THAT
e, |

FAH forear T qufy ae=rH A ATAEF TS |

THRAT AYH Feeaad [aeardrs q3Ud! AThals ANEUHl STAHl AT AR FLl
T FAHTATE LT FAAT (In-situ grafting) A= |

THHT AR FeEeH faearars IPer adgraeh TAH T4 FAHI T T FAA]
for&adrs O FEIHAT A FAHT THATATE o+ ITHIE (Bench Grafting) A, |

=ATHT STSHT FUT FAHT T AT, FAHT TSl &, AT TITAATE Feeaadq ATTT FeAHT
T AR, HAAT T fo@dT qa7 FHRMAT AT gaT @ foear Iaared g9 ATl
FRUT AT HHI (Insitu grafting) WwaT == ITHIS (Bench Grafting) ITIH &7, |

TS T 3R Wt w=geTe | YU



NN
a 4 |1 H
y't i
| |
) | =
i ]
S | d

T UTHidS &I faig
TRTH! DTS ganfed fasar

eq iy
ST WHAT FEATE 7 Fed IATSH a1 %A UGl AT SATAHT SITHT dHT eI o1
HATSH, T3 EHT 4Y ST FeArsd 2T aiehg e

Scions Properly Aligned In Cleft

TTIHT 29 d(ebg T fafg

R | RS T 3T, R



%. ST TTYAT

I TITIAT TS FTF faear AAT BOTHT TF a9 FSEE g T T4 | a9l
TTIATH] ATNT THAT HIIEE (FF ATAR S
S A

o fowar A gEATAT THIAHRT Tk a9 WSl g% T |

o FEANYT W, qaU™, AAEITF ¥, FTGH SRT, Sl ATal gara |

o [l STAIT g A TRT aATIA |

® TIITHAT AR ST RATIH, BISNS, oAl BT TH T GPIT AUITHET I 8213

o JI Ul ¥ RIATST ARl TN dld AT Far3 |

o IUHT UF T3 Utk il ¥ VTS AUAART AMSIhl [FoTAT TAE, [GHT, I3 orear

HIYATAT AT |

A& qivEor
TS Gl ATNT FHEAT HTTHl ATFIAAT T& el [qUIHT HIAT =T TTHT & | AT T
T FARTETR IUITh AT fafgare R T Aiebes; | dX AP AT BTG =T TATIAT
T TN FITRT ifqer T TATATE TR AR T ATFITF g7 | TEIETHT AT
MERTS, YR, UTEiiker qard, f4. U=, ATgdred, ®IRERY, 9, Ffeqadw T WRAEIH e
T 9E8, | S TATYAT T SATHeTg JavTeTher! SMaRHT fafae sqdar faares i g
SAPP] GETPg ATl GNET T T | HIET TIRETIHT TSR ATARHT fastebl T AR AT
IR TAT AAGTGH AIAT RO T, | TIRETUIR ATNT HIEIRT THAT AL [ T fauzan
gTfataeher] Teadle fad 168 |

AT AqAGEF ¥@ (Windbreaks) A

FITTT TITHET BT GATHT AT AT ITAH TTI AT TET ETaT Tl 875, | AGHT FATEXT
AT &7 | AT HATT TITAAT DI B Fed ¥ ATAAT AW GHA (SME—E) AT gL AT
g, | AET FU AT ol TATTA] TEET THAls Godbrad, BT Arawgd, &l T Faferem wed
¥ fauTaT B TREdeE d FH T Fod &g | a9 g aarddre g1 &l w9 T SATSH
foeam AATT 9-3 T ST F AT HIRGF TEET AATS | TFIT TUIFH Tg@IaNI
(Multipurpose), ST JARTR @TSH, SATE el A (BX ATl GUAT BT LATIH
TGATE AT ), T STATIHAT AT TUHT (AAAT gobeT) TG TSN T T4 | TR
AT T a9 HTATed a7 TULDT TEATT (o Aichreg, | TATH AR TGET TIATT TR
TRl ATSHHT I TS, | AR AT AR DATIHN AN TR =T P @Tetl ST
af I Aqihs; |

TS T 3R Tt w=geTe | R\



=T €T (Orchard Layout)

ST % T SSHT Teehl ATal, q@iel aT e W AT ATIR AR =TT @3 T
e, | T 3@l &I ATIR ¥@METE NI a3 (a1 9 fawar i Wi=ra g2 feaee
a4 T UG8, | SETRl T3 WHAHT AT AT SISl A AR (T fdfad qfeeprara
T gibrg,

MR Al (Square Method)

ATIATHRIR AT (Rectangular Method)

fr ERIENEN f¥T (Quincunax Method)

YaHIUTHR AT (Hexagonal Method)
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forear g 4% Wefed R aTeT |
fes wiafr
FEAANTF FARA Gl Tl faqars qf Hecdqur arar &1 6 IGAT T A7E Al DTIH are
g7 ¥ fadeer ST afe afse-AtTe g gar fa=re 9w 3 quig 9% A9C T SA1G ATaTea s
TS | FEEl ITHAT (918 T Erel HIadr R Al f&qad g | a1 Jfafgare s °fq Taf
WWWWWW@IWWW%&T%’WTHighdensity
apple@%ﬁWWWW@IMWWWWWEW:
TTIH Y SEH] FATHRAA Il I |
BT faEamdT AT [9=I18 84 821 WRAT 8% %4 AT, ST&A [aaar [ @radcar
FRATART AT FH 57 |
o TH=TE &1 AT U FebeAd T THWT fazarars =nfew Hom@rs = wiwAT afae &
ol ¥ faurdl framg wh =ife v 9 Aierg STeare S ST ¥ 99d 99d £, |

HAG] T G a4+

HIETH ATATTAT AR AAGIGR! (TRIE T qewg; | A GHIAT FFT TA Q0 B,
AT 7 933 U, feudr W& UM T dierE A 999 U giddie @l deg | giar 7 3
qae AN fHATIR &Ted 96 | gAT drdepl Al Herams 979 i fegaar #rdge R 99 A1y
AiEATHT FFS T Iid fa%ar ¥0-Y0 %I, T TS TAHT ATeeod M0 ITH HEhRT
KO ITH 9TeTE %Y, ITH gfq v gfqdre faque | Tamaiae qa 9T fe=meer Arerw are faar
THT &5, ATSSISIT HeAH! ATIT NI FHFASE AA JART T&T T ATl AT HAAR ATITHT TART &l
T g7 |

-]

plcc

HARA YT F1BTT F1 Hecdqul 9 3 | fawarar afe ww=1 afe amar T yeprer q=rg faear
e TIT HAR! TR q1g T, Fd [ gMes A% AAedd T, faear arg amedl A
fam st fafaeT @ i == R ¥ @R 9T URART IcATed fad Hieare Mg | 399
e T @I Tl 9 AT Jool@ TRUD IST YTih! AT HieFe T |

I=9 U W13 @iq T A Hegie darg X ANTHT JTeT b, |
q)1§ N )
Q) IY HeFE

TS T 3R Tt w=geTet | 4%



fege Fegre: 9 -wre g IR Fegre a5 B9y Fege 9w |
I TAEAT AMSUH TIH [aeare [E3eAT Feare Tl & faqa Fres
o fowar emHar dfeer a¥ SHAHT G f@ 9.4 FE@TPT g7 qEIE) FERET o
BT 8er3 |
ATFETeT, FHAR N HlESE T |
TIaT & <fG 3TeRT BT T SR 90 WY fa=rehT FHSR ENEs Heare I |
FTaHT FIUGH TAATHT 0% HIET BRI HUHT TATSH Tl HAT IR B HIEBIE T |
HEI ENITHT AU FeTdd 8N 8% aars |
Tl 0-93 fthe HIfaT I Femme T4 |
T BT
A Tl TATH] TR FegIe ATs a9 FledIe AMS, |
ST I AMEUH DATIH (ATl TUHT Fedle Tal e faqa Frew:
o  FHIHH TUF HAHT AR T T T HAHT THIT G B8 Hicgie T |
o T/ for=T AT Tebept SATG FARTHT BT FHSTT T |
e UF I(SHT /3 FaT BN TATTHT ULl @ BN ARG 3% Flege I |

e T :

forear AURT AT T el o qE T AUST o a7 AAPT -3 EQT TSET (q%4AT A5 IR {6
U g | fawat AT Arht o forsd AU ATSAH! doadl @3 aid Ted| B3 TFH T 3 [t
&7 fa=rm (& fFe)@r weear fade a1 =S qEfed Fe a1 T qEgeR 9 M TE | qrereh
SIS SAHAS Fd AT 10-93 e T¥H® g1 Te 9 AT AT R fRe i’y e 9& | 9
MieHHITE AR qde
are R fme wifa q @A
T g dig 9-9.4 R
TIHHAT 3 AR Al B9
g Tl B9 A Yodh
qreTHT fadr TS @redhl
ATHAIHHT AR FER
FehTET ATty farus e
WA ANl ATHRTH HTH
TE | AT HE T gfaty
e w3 Glq Tl AT
e G |

%O | il e gehTE, e



w BIEA
URART e FATSAR! AT Fel @Tad (Fruit thining) STET B | AT HTI URART Bl IATEA
A A% AP IY AT e e (& ST AMG FHIAT I THE qTHH T, | S Tl

TMEUHT ATIHN FA ATCHT Hid FeA A& T FIUSH TeATs (Diameter) HI JAATAT feama
TR e b,
o I WIIH HIUSH Tells X AHL & A7 Woll Sl QT3 99 AT T&A Treed
sl SATasr T3 9% AT ACT AT SATdH] D13 19 IET &

o I TATIH FIUSH TdAls LY TH. G 99 : Tl ATAH! VTS 0 IAT ACT egd
siafaas STl |13 Y TET AT AT SATARl T3 30 TAT e

o II TTIHI FIVSH WAs 3 H T 9 Foll AR TS 33 T A& Tegd
Sfafaaa Arawr WS ¥ 0 TEAT A& AT ARl DTS ¥ T TACT

o I TATIH FHIUSH TATe 34 AT T AH : HS(l APl BTI ¥& AT AT Tlegd
Sfafaaa Tt T3 Y TET - T ATdR T3 &5 ST T

o I WTIH FIUSH WATE ¥ 4 FH. G AT : Foll AAH TS &3 AT TCA TTeeA
STt ATdAwl TS 98 AT AET AT ATAR T3 X3 T &

® T TEAT U% SISHT I F AN G WA Al I g7 A @I A% 225 IS |

o I foRRT AT RTHT, TATHFRFT Fel EATIAIE |

TS T 3R Wt =geret | &9



99. TISHT A R T fawer =

QTS [~ [l alfieRe [Ee dreg | ST9d TSH e g7 [UAHT 8]
TS TS IHEH FIFESA Sl & dald TRRed B | TTSHT GTF TR DATIH] TATRR ATer
Gl (Apple Wooly Aphid), &cet feer (Sanjose Scale), SIEHT @ a1 feRT (Stem Borer), ST
@ 919 fFRT (Root Borer), #fag ¥ (Codling Moth), W (Spider Mite) T 9T aATSH

[T (Tent Catterpilar) &S |

TSR HATETT ATRY fTT (Woolly Apple Aphid, Eriosoma lanigerum Hausmann)

AT fohT T G TAT TATRT TFhT A ATEl (BT &1 | AT PRTATs JATaR ATEl [oheT A,
fepeTebT TTehT SRR FAT HA STl TATIA STbebl &3, | T [eharel Forgl ¥ qRwane areehl @i
Y ST qaTY SRIRATE (el ATRHAT SRS gl &7 |

SIEC KD (Life Cycle)

T ATel [Tl WM TR 3 AGTT (R AGSAT T=AT) 575, | AR RAGE @b AHTHT TESA
Y F=aTes ST TR F&&@H | BHF AfEANaY Se TH ded 9Tes, TGl d=des hadid
FAEpa T TR IFI AR aoall JaT 9 ATedg oI ad 94T g | THT /e 47
fererept afg foreprar foidt g7 | o9 HITHHT QAT AUHT T ATTH 9 IRFT AEET Terad <
qEaT AUHT [FR1EE IS A=A M e | A [ordl gwg cqgqelell Aol ATel (b0 e
T OTeT e R A Teed heeed Qe T@el dThTAT GRIFT T BAE T R
g | e HOHET a9 R aeaee dieare a9 Ao STHTH SIfay. AnEse T THT
AN, ST foreare! Afedl AR ARESH |

%R | ST e gehrE, R



"5 (mye and

i PR (Nature of Damage)

IT ATET TRRTRT |19 T T=AT FoIl DTS HT |
gRM, 91, WW?HWW
Ww<ww«w|wﬁwmﬁr
ATHAEATE ET, AT T SRIAT 3T
Teheeg |

7q frEere gfaq deee THA G &
A, TS TS T g Aaa | o
Y ATTHT S1HT SRIET W9ad e ¥
HTLTEIHT J&AT 1 Tord AThag |

a1 FRTE ATRAEE WA ST
T giedr SR Aieps,  drcewr b S A
W%W?ﬁﬁmmaﬁwaﬁz%W|wﬁmﬁww
FCEEHT ST FH e ANSA T HeAgs U7 HHad 7o |

AT (Management)

*  JTIH AlEH He TIT FIVSATE ATIA HAEE AT AR STEEHT T PRI ATHHI fFal
T EaT Ih HATEE ol HlEgle T T T |

TS ¥ 3R Tt =gerd | &3



TEEA AL BT @ gal o= (97 33 SISHT AIEGAl |l Wed [q%ales g

TRTETATS ATHTI T |

o TEITAT ATCH FCE TRIMHIS, BRT ANH SNMEE STFAT T AATS |

o FAHI &1 @Y fawarare e TN T FAHT faear Iaared I+ |

o STl fafHa GRERTE T SR TR AR BRTrs ATy fa drefawdr gars |

* TR TANIHI WXT FAH[ [qar AT A |

* ATl FRT ARIgF TeeeFes (TH TH 0% T TH TH 999) H TN TR FHAHT [aear
JATEA I |

o qIET FAH [FTATHT HATHEHI TUHT FHRT FIST BTAAT f7g HIRT ATMHBI AWTHT Hedre
TETAH faeaTareg @Y A9 =R $RT 9% 19 |

o 9T I 9« fafer/frer arimr R 9 earer BREAT FEAET 3 UTE B |

o H{rm ga 3 fafer/<frew arimT fraTR 4 EwaTeET BREAT FHETHT 3 9TE B

* Il BRTATS URRTATE TTeAl (THTEAT) I= GRSl shIRTRl FANT Y GfH sqemae 1+

qieFs, |

TTSH! el [T (San Jose Scale, Quadraspidiotus perniciosus Comstock)

qf&=T (Identification)

AT TATS SATCATRT AT TehaH BTk (62T 2T | AT feh=T AR ShTHT Teell Tehes @rIesH |
HTHAT FE TUAT G ARTEEHT Tedl AT [Fee @ed @y | fadessr R s
TPRH! [FTH] @A Sl 5rg S S ATHAT [ST3ae I Tas | Afd foherepr anfesr

Gl T 80 23-A1 9 Taal el Jehl (Fes s@rIas

el BIRTH] TTH ool BT FeTHT

SIS T (Life Cycle)

%Y | IR eI ST, SRl



faefad 9% aaeF grar | Tl Tl TR Tad T U STSHT 997 79 %6 99 ST 9
ST TE &5 T GeddTe 3 A TET T T SISUT T80T T Teae e, |
AT T TREe afg A 3 Ser @57 ¥ U SISl [9F Ul a=a1 9ees | AT d=ares
TGN STIFN GISIHT AT THRS T AICHT Hiaal S5 Hell qRafS dAThRAT drEl ¥ e
EN TR T AT ATRSA | TR WEHAT A7 (oh1e% § Afe"mr aa&F g7aq T el HaHar
AT [FRTEed! TSTATH] HT T7 &5, ¥ qodes S9N s

FTTHT THR (Nature of Damage)

A7 fopeTesel ATET foheT STec @l o &, 8T, el ¥ Hare 78 J8% @ Tagd | 41 &l
feFRTE® el TR T EITHT STRTHT JUTUR aHeHT TraT | 8Y FRATHT ARTehT STEETHT AT UHAIY
bl @ETT THHT g | AT (BT ANTRT ATaaeHT ITAes HH g adr e AN &l argeg, |
AT fFRT AT 9T TG, ¥ TEA Tl AT IWTEE FE1 Ferdhl HANaR @I | fBT &% Arvers

HILITHT deEs INTIESA, HIH BMes dfed Aagd T HAgs Ui &H ANEEA S AT
e i TOEART A

YU (Management)
» el da QY i /<R I THEmuR 9 @Rl BREHT HIRTHT 3 93E B |
> A\ do 3 fafd /e 9T feER q eSdTehl WReEHT HETHT 3 UdE B |
> A1 fawifaes 99 qAT RIS AiEATH ST aE THEFNT &7 |

STSHT ST qT [T (Stem Borer, Zeuzera Sp)
gfE= (Identification)

1 fohTeRT ATHET TGRT HiAaa! e 9T TEY TR Tl &l eNMes b HagH | AT foperer
el Hald? wwaT a7 far el ATHA TEagd | A1 e Ifaa AUHT Tadhl TUTee Hex
ET A TM@T AT IeHT ATHETA S3eATs qog dls @S] a6 Ficbrg | AT fhred @d W
AT WS HEATaH Ml R-ATSS8, | (R, 043) |

&A= (Life Cycle)

a1 FoFRTeRT ATS IACIl T@e! BNTHT el qTag ¥ Ol haee 9 3@ R &7 FRfaws T arg«
IR EFEH | AHET BiAAl 2N B2 97 T\BA T qEF AATs @1 ATedad | e T
qWT @IaT @ie AT AT9es (94 = Ja=IT s | A7 T a1 8Y ATl g7 | hedaig
FIEF g J9 [hreare e R dUel dafd dNEs, | ST TH ¢ dTead a9 T [hTehl Thid
STl AT SISETHT TEl 3@T T4E; T T IAT AT THHT Ao AT TAAEE s
T Y R 9 AT |

glqer TR (Nature of Damage)
T [RTHT AUEEA TEH HAdl BEE Ge¥ (W TR TqHl FA@aq A1 sHes e

TS T 3ER et =gaTet | K1



TESA | AT FRRTel AT qIT SISHT FISH el T 36T aiT afehegg |

ST T AT SIS B QTGN TARIE A | el T HHAT SIS FSl STGHT TART IR e

YT (Management)
o STST ATHAT BT RN BTITS FIET FETIAT Ui TEHI AHTATS HH T Hichwa |
o FIEH AfTURT ERMEEATE STeATSiad T4@ T FIehl SIS Alel I a3 T6T; |
* UX STSHT FIRTHI ATEH qUH T 9 ATAH] Y2t a7 FEAeA (TATTHT FATAATS
ATAHT &Terl ¥ HIEA @M o+ T |

SIRTHT ST qr TR (Apple Root Borer, Dorysthenes hugely Redt)

qfem o1 fr gt ST @rew T ata T e R A | g ausE @ Iel ¥
HTAT TFHT &7 | AR 96 ATLITHT AT AT &7 ¥ IRIRAT G T5HT 8% gragrl W IO
ferepfare o9 TMTeT @31 £ ¥ IRR U @US-@vE gfeTH & |

SIS I (Life Cycle)

THFT AT @Iao AT R I6E TIATE TGHT AT9es q AfedT dfeg Meprgd | O des
TITIH SIHT GISTHT ATSTHT JaATSid geaard | ST WieAr |19 ATdese SIRIAT ATHAT
s | e 3% g ¥R wferaew w11 @fe g v fqies A @e g aed
HEALATHT 73 | FUT 4% FUAS A= AGLATAE TIF @Ue [T eheg,

Ffq®r THR (Nature of Damage)

T (TR ATHEw HIEl H aar forarest ST @ Teagd 3 ST @ideik &g | AT faTel
ST AASES, ST &7 TRIHAT ST IeA~ g7, ¥ [aredrel ATHTae @radard fod qaa T dwqa
e qHag | A7 foheresed! Fer 9 uAT faeareT SRee ¥ A ge9 ¥ AT a1 9 gl |

&% | RIS e 3T, R



GIHIT (Management)
g1 forRT Ag=AurehT ATRT dieehl sl aRdR ®dlel @EX aredides (el ¥ THET HETH!
e TEd MR ST fase TR @earsiedus | a7 aeatde fauie wiaar 9f o9 92&

e | AT YTGT AR TSH AleAls Uy AATs(Eq T2, |

m HAY (Codling Moth, Cydia pomonela)

gfe=m (Identification)

AT FRRTRT WIS ATET, T TThT gvg, T TUTHT TITHT ATAT W] g7 gvg | TR AT
TAATE id R-ATSE T THHT HAATT I(od HATRATIT T THebeh] GUSHT TI FATaTHT
fret TeT a1l R-aTSE | TR WIS AT/ SS(AR (Hehve, ¥ 91T qrefrepT fereate, qrdt Arger
TITIHN BT, ATTHT el qTE, |

SIS T (Life Cycle)

THF ATS @E TR DTS el JATHT af@wg, | Tl T I T FeAA] AT qTag | T3l
gl SEaET Ko I S0 FAF AUST UEE | HULT FAT T AR F | AT AVSET SUAThH
ETATYTHT ATHT AFTATHAT © <@ ¥ 0T FRIASA | 98T FRIAUHT ATHEs AT Soebl dgall
TFHT T T (ARl TP FTAl §7g, | Al ATHES TeAhl @ISITHT JATI(q ARG Rl e T o
®A Bl Tag [q7d FeAdTs @ qR (99 TG | ATHead] datd 3 gl g ¥ A,
A HAATE ATMeY s T AT ATLATHT ATTHIATNT THT STSRT @rirdT f6gs | o=
TRl R < =9 feate ArgHT faewtad geam |

Ffqer THR (Nature of Damage)

THF AT FAAE [ERATAT RTIH FAAT AT 9T T81g T fa<sH1T amhaor 16 |
TG @I Il Felg® aTHT GHAGEH JUGR I Alebae T GHAT ATIF I gar el el
JCATEHT BTE A3 |

AT (Management)

gfeen afeer

T Al UG aaTATS TAF SATH AGATRA T T1T T T ATS FYhl Hegsars
T T | & T hAeedls (a4 reerdr Mg |

A= T
FARHT I+ AT ao (qo fafa/fa. amirar arg 9 exdredr ®YEar sEaar 3 9aa ©q) a1
frerer (3 fafer/fa. o fHETE Q 2<aTer BYFHT HIETHT 3 9Ed @) BT TART T |

s afear
ITT HUHT el Ferl (AT qTel ATSATS AT T+ T=erdeh €T (Pheromone trap) e a1e
q T XA FRrATIAA AT AT F@THT FHI TS AGHT &ATTHT FHI TH Al |

TS T 3ER el =garet | &9




W (Spider Mite, Tentranychus urticae Koch)

9fE=™ (Identification)
QTS AT AT THE [hT8s ALl A 917 U &1 | TSB! |G 521 5l g7 ¥ SIS & 2 &
Ft AeeqT JAT TNTEE S-S | TLhT AUST AT, TEATHR I Hieblel el 9 IeT Al |

EIEE KD (Life Cycle)
THT HIEHHT FGHT ATSS ITAHT Tecdl TRTHT HAUST UG | ST HATHT (b8 g4 aTeds, adf
THF HUSEE BRIAT ATeaeir | ATST BRIATR AT Hiea © afg 9% fad aresg | a1 {6

q IYHT & @ 5 AT TAR T6g o9 ATTRAAT R 96 | A7 (s THHAT T3ar d=ard
feTerer AT ®iva 9% fad areg |

Ffqer THR (Nature of Damage)

T9 fheTel ITaeh! Tocil TAGHT ATHHT TEeg | ITTHT ATHHOT Tl qTelehl [T @ IR0 Teeg,
SR HALET TTAR @TAT FIAT3T IEhATATS Hal3ed | a¥dR Jde dlaHT ATHAT el
lears aarae! RafaHT R-AT15 dledl Jig [HEH qard R-AT358, |

YIHIT (Management)
T FeRRTeRT YePTIaTE aredehl @R ASRAT IS qelehl Hed e UIal araeqias  faurfe gamr
T Al

> [l aa 9y fafa/<frer o MR 9 el wReEHT HIETET 3 9TE B |

> ArHad 3 fHier /e 9T AT @ BTl BREHT BT 3 9Ed S |

Tl TS [T [Tent Caterpillar, Malacosoma indica (Walker)]

9fE= (Identification)

TG ATHHT TR ST g7 T G T &7 | <7 HIEAIAR ATIEE AT (HEhvagd T o
THEHT ST 5 ST FeTddrd a1d adls (99 s | [aeesd [aarer g T o+
SISHT ATl TATIESA |

ST FF (Life Cycle)

THT FIEHAT TN T Fefes T ees ¥ e TEIAT 9168, | Feles HRIarary aqard
FTehepT ATHTEE U SISHT I IR aaa | Gl HUUs qidard O daTdiee (e @TTe!
GITSTAT T7d7 GRS | Sfedl 9 failes THedT a9 @ TesH | [aHesd darar seredr o
ETET AT FALATHT STegd ¥ AT ASEATHT ARTHT qTe, ATHRTAMA, Gbebl H1S T Hleciepial
AT @7 | A= TR FHY Adg RT AUl Oees A9H 9R0d g7a | I9 fhret
FYAT q F=Ald AT IATET 6 |

%S | IS ST $ohTE, Rl



FTqer THR (Nature of Damage)
TEHT ATHEE ATHT ATITHT TATTT AR FeAlell ITdes Gsr T GaT g4 TUdfg TaHT ARfaw
SR 91T @ T | [T e aEr AUAT T I qTdes 9@rd aes |

GIHIT (Management)
ST FhT @ ATYEedls ST IR A T
> Fgafa® Er TJhRT (I=07 TH TARHAT U I97 e 90 ot /<frex areirar
fHaTIR U ETTRr FREHT FOETAT 3 TEF B
> FA\ a9 3 e /eY aEET e UE gl BYEHT BRI 3 UCh B |

TS T 3R et =937 | &9



9R. WIGHT AWA A% T faepr A=

a3 AT fafaeT [pfaaar IEs anArel BISHE IAed 9T [UERAT 218 95 /T3
STATESH HUFEE ATl dal Tl g | TTSHT @I I VTIHN 212 (Apple Scab), AThT Gafer
I (Papery Bark), ®T$%2 (Canker), ST Eg%ﬁ W (Root rot), HF Efjﬁﬁ T (Collar rot),
TTIH TEAT AT (Fire Blight), FTIT T (Crown gall) ST TWTET ARESHA |

TSH TM< AT (Apple Scab)

AT AHUEE (Disease Symptoms)

I1 AT Venturia inacqualis TIHETE AT, | AT IWTHT AT AT qfeed ATqHRT Tedl TAHT
g él_cff 7% (Green Olive) &I NMTET  (Irregular) IRTES (Spots) @1 Tagd T dfg U
FIET AR T AT AT o ANTHT T@IEG, | TN, X TTTHT TR Qb | TTBT AL
qUe TIT el AT F@TIES;, | AT IFT AT AFAT 9 qfeed @37 0T FAwT @I T qieg Frel
FETHT RO 7, | AT TR HAHT AT T el TR Heas ¥ ToRAT Hel [ahl 8o |

AT qTa I

YIHIT (Management)

o I INTA YT AUH TE@H BNMeedls AN FlaX SAATgad T Fldhl SISAT ATSl
eehl o A3 |
T INTETE YT AUHT DTIH HAes Febaad M @red HiF Miefa |
T INTETE ST=AR] AN RATIH TAAT ATIT AT FeAh! [qbTd g ATLATHF
FreT s T T e 6w |

e T I I T GAET Wl FAALATH] ITTHT T&d gAlel Bl [TqAbaieg I T9ha
T ATCHT ANATHT Bl G T FHeH IIAEs THAT LT STelg fa T, |

o  THH TFATHH! AT fafqed TehRarT gEATTH fauUTEresadl AR T Afhes; | &l
W o AALITHT ATATEAHI § YTH a7 2T TH - ¥4 B I YTH 9id fqaz q=HA
freaTR ¥ et ar T e g |

90 | ARSI SHE-aaH TS, el




ClE] qsﬁﬁ AT (Papery Bark or Pink Disease)

AT TATIHT FETHT JTET @1 Gl A1 AT Pellicularis salmonicolor T= GHTHT TR
ANES, | AT AT FeT JIATHT ¥ SArgad, AT S[Argaq ¥ RF T I ATASEHT ANhl SMgUeh]
B, | T YPRebT INT ANUNS, STEHT ATRTHT G-TTAT TATHR AT -1 TEEE 3@ TaaH ¥ 915
INTET qET MUY AIhTEs § FAheSH | TH THREF! G hidUdie ATl qadl ade qedl 57,
¥ STRT WA T Geled e I@rge fawarel T AHTAT hfd=g | 79 ITH THAT gge T
qfeg e 7 7L, |

FIHYT (Management)
® U7 I[THN THTIARRT ARHBA (A Tl AT, Gl ANHT AHEeATs Gl STEb|
FRT AGAT AT GEHT AT FFhel X FaTH T AFAT ATl Taehl o AMS(a |
o IETHT Fegle Mg § wfaerd el faeer awds |
TSP (Canker)
AT AHUET (Disease Symptoms)
A1 I GTE TR TP ATHTA] ATHA e | AT AT lehl 7 S(SHT AA SEEHT qdT
YETTF EMEEHT ANES, X AT ENEEHT BFIhT TATgHT s (qehrg 95 & + o e,

a7 NS AR 93 Bl A Ged Tgebl 2ies 5 Aif=var | Flecieiel a1 I qrd qon
HAHT I @ TEGH T G T qTdes e TE8

TS T 3R et wmgee |\



YIHIT (Management)
IRTETE T ERMEs qAT SRS Gl ANTEwdTs =aehel HIdY STaATe(ar I HIEH ARTAT aATSl
TSR] AT IT|T M AMR(EATA AT ARTETE A3 A, |

ST Elg%ﬁ AT (Root Rot)

I1 IR/T Phytophthora cactorum THE GATETE ANES, | AT ATEIATE T FATT TFAR I6T 2T |
T IAT TEL TAT TIAATHT SATEHT T AR TErs, | TF I T (=r AUl T, qr0
ST TGT FET 9T 9 &THT ARSUH SATIH dldesdls daX e | AT IR Ioaw T Sar
THAHT TAgHT AlTRS! TRTEATE (qFATHT AT TR SRAHT WA g8 A5 T THAT T
T SRT 7 FeTs fawg |




JAEHT AHUEE (Disease Symptoms)

TS FTEHT TR Y 95 ST Hfed, ERT ¥ Iqes Teiaa o, Tqes 8¢ TATIH, Fegs qram
T ¥ ATEH TS I ST AET IS |

FIHMYT (Management)

SRE% Fedd dig AT dEH ST EHfed IR ARTH] A& Shad qUH TF ITH AHATH T
FET g7 | AGHRU TG IHT AFATHHT AN Iieet § AT TATST I &7 |

e HHH Idgdre HRIAT 20 ¥.f7. iy Iv @red ISR T HIEeh dd8 9wl 94
iy wify wawdr 9T 9 TR 4T faear e 99w |

e  TEETHT UTHT S fae 3™ ¥ fehTerepl TGl =aeen faars udw |

o T fT =T ATSHN RIS ATRT SITCaT SIRTAT T A1 ¥ E SrgaTe TRl S
T T AP G S T F¥T ATl ST T ga |

e I I ANR HYH T [aeaTes SR Aled 21X FAeTgia T8 | T9 EhiAT aAd
SQIAUHT STIHT AN Ao ATSl R THA G Ta8 ¥ Ul SISETHT HIeTHT 3
FUGEH AT qAT foear ST Eae |

o  IHI-THAW q FiqeTder! ATSl MHFREPT Shie TR T T I&S |

o U faax urirar afaftas a1 9 wiqeraer el fasror e TR afedfe @ T Ardre
gred qf fam e |

o TIMTES [auladTs ¥hid adTe HIEMH ITAR T-AT I HAEEE I~ & ATeh
THITATS BTH T Fihreg | BT AT FIT Tdhe TART 9 Fibweg |

o T YfavTaTcH® F2&a® (Resistant toot stock) TART T T HH ARA aT AANA Gl
FIXIFHAT f&aT FAHT & AT IFTATE F= Alehes; |
%3 ?E%ef A (Collar Rot)

T TN RISAAART (Phytopthora Spp.) = TS ANEe, | AT A VT3 IATEH & AUTAH
T STIHT HLTH] STAT SRGTHT 3 |

AT AHUEE (Disease Symptoms)

AT T T HRUT HIGT &7 T Tl GAT TG THE HIROTHT ATITHT ATGAT JAT dTIHH o 2T |
ATEH AIHRH 93 sf@ R0 eIl A=A q91 Ael FFig qUAT fSares SuEd & | At
AT HE FEAee T HE SR I8 | TP @Y ATTAT STHIAS] Azl haAT did Fiew,
T TR 9GS TTHT ETEE bl a1 WG | Heale gkl Il fAfereg ¥ hadr AiRfarare
M3Ee (Girdling) fAfer=g T d=THT e &S |

TS ¥ 3T Wl =gaTd | 93



®E FHed I

GIHI (Managemment)

o [a¥arel HTHT WRT ATl WwaT 9 2@ o F.fH. wifa o 8 forwar A e |

o fa%ar FoHT AT UH-3% ATEhHT UH.UH. ATTAH I AGRGF FIedehes FANT T
e |
fareaTerl g T WIEHT = T W&l AEATHT q Iaeraedr arel (Har aled I6s, |
AT ARTRT daehl Haehl aRqiadl 4 4.7 &6t g q &6 fFarqar, R &
AT T ¥ fAex arr MR AEie a1 oo g HeErqEr, soo 9w 8 g T q
fera® wergept =T Jot (RATUR <Efcar I JAmeR IR WEEH Jois a9 R ¥
TT-SGTST HIEHTHT VST USs, | T It qRIRHT FGHT AFTSEl AT SHT THT
THAT g I3 |

o fawarer hawT U e AfaT T T eaedr fHers 19w |

W €GAT AT (Fire Blight)
T IRT ATHEAT Erwinia amlovora W= SATRRATETE GNEe T AT Ald o ETHHRE I &7 |

9% | gl ST SHhrE, S



AT AHUEE (Disease Symptoms)

AT IATEHT AT AATAH A Fod(S HAAT 2f@wg T HeAF! AT T Arefag 7 9fg @7 T Frar
TFHT GO g | AfE ETHT ANTH G 9 BRI T Ga A8 E ¥ 20T qaray g |
EITHT 98T Bacteria 1 SRTE% SM@waH T 95 S5 T97T ITAee X1 TFHT TR gvge | e dl
qfq @R TAT HIEAT ITWTET GBS T el Fevgd | BAAT TGl TN FST g7 X U Hel
=AIRA Haaeg T AlCHT FhUSUH Sfdws |

TGAT AT HAH] ATRI

AT (Management)

T AT T FEA gHAT FH WW@, Tydmen Red, Gala, SIETAH, Jona Gold,
Liberty 3T&l Fe T3 |

Sfafaaasr ga STagsdr A1 I G A GHAT GUBA AT A AANT  SCEEHEHR]
FATSTTHT HeTHl TRTHT fa&aT AT A |

M.26, M.9, Mark ST&T FEEEHEEHT Al I G¢ AR B AT GATSTAHT e Hl TR
FAHT fgar A= |

IR AWM AebaT ETEe H1ET T[T JaEIMaT T |

ATer AEATHT 9 giqeTaeRt Srer ey o |

T Fed AHIAT Streptomycin § TH T 9 4 {7 9T femg & |

g FHIHT fresa fag=rr T |

FIGH T (Crown Galls)

I1 IRT Agrobacterium tumefaciens TATIETE AW, | AT INT G TR ARTHAT ST (HATERET
T A1 9T STHIART FdAgHw=T A ANEe | Fled Hlal T TS HAHT Tl SISAT q4T FI Tl
ATy 9f IfEsA | A1 TSN TET T@AT A ferwarel ATk WRTHT F1S STl T gd v, T
THATE hard crown gall 9H=g | T for@ared FAHATS ATIIET TATSIS, |

TS T 3R Wl =geTet | 9%



AT AHUEE (Disease Symptoms)

I1 I[T ANl foear Faed, qTdes I-AMT g7 T ITdes Gefdd Tag | Hlecdial N e
qFG | AT I G X 471 [aearesdl g ardqe grad | A7 A ARG died ard q&T1d
TAT 9T AT 2T [aeara =T Hid 30 qiaerd A fo=e |

FIHMYT (Management)
o T fgwar AT ASA |
o fowar Jogd=aT AMET ¥ UH HeArqdr 9 fqar qrirepl Rl q =vel garudis |

~

o G & fawamT °rg ana At |

o U I [awdArdrg gerg fad |
THT G T (Nectria Twig Blight)
I7 9 TS ATl AT Uk JhRebl THE@ THLATEH FOHT M@UHl AT 21 1 a1 Nectria
cinnabarina 9% AT A [T AT

AIHT AHUET (Disease Symptoms)
T TTHT AT ALV T TGP THEE I TS | GbehT BRI TTAeT JAae qag ST |
T AfedT T A7 ITETE J/T ACH BEe o Hag |

YIqHY (Management)

o I WIITHHT FEATTAT T AT IHN AL MG ATedd, AT ATST FH=T & I |

o TITATHT hehl EIET FTAX TATSG T HIahl SIIHT ATl TSIl AT AIMSEH |

o TR THHTE T |
JAT g AT AT (Powdery Mildew)
T IRT Pedosphera leucotricha =1 @?ﬁ_cl'l'c' ANE, | WATIH Gl UH STIEEHT =T HTaH
¥ ETATHT ATEAT FET ST H T T ATHA T 978 6, | AA-SI9G H{gATH GTeqdr Fargar
FET FHA g AT AT THAHT [FaTHT TGN ARTRT e | AT AT T ATTEHT T Teed
sfafaas, A9, =1 T Fa e [Ud FATT TOA SATAR] ATIEEHT qel TR AT Tl
S | FAT gl AT AR F(AAT HAGEHT del ATHAT Tag | I IFETE TATTET qTAEe
g a1 g Mo A Hiaal AT AT arael (97 T97 aTfed] qagdr argse el dar
JATT Eebehl &vd, | T ATl ITq (IR BTTHT ThSRITSET THT ETTHT Il gal s, |

QFYATH /LTI
o fESTHT Figgie &N I ANTHE ERNEE AR TATSET e |
o FEIH fATATHT UTAAT ATSH FHAAT INTHI A& @I 9 AUHA I ITH BT
giafeer o frameR qo fadedr weFar B I e |
e T WoTfg IR ALAV IT@IYCHT Tblel ATeH Fehe -3 IT9 9fq feaex qfar
fHaTeR e T |
9% | ARSI ShTaad ShrE, S




ST IS I¥ATd If@ ATES (Post Harvest Diseases in Apple)
= HIeS (Blue mold)

AT AHUEE (Disease Symptoms)

I1 I Penicillium spp TTHE THETE ARF 168, | AT @9 T He [C&T arad ez, werdr
U3 AN M@ I &7 | TAPT BIEUHT TRTRN T gesbl TRT 31 T ST &7, | HeTH dTles
TXH ¥ AT ST g7 T BETHT Bl Tod WAl &l £ |

GIHIT (Management)

SAEATR] U ATTRTE T T HeUH haeddls qbad T L T |

TEN T FE AAMGHRT BeASS [0 |

T Aee (Gray mold)

TR A&TUTEE (Disease Symptoms)

T VTP IATEA IJU AN TH@ IRT &1 T @I Botrytis cinerea ATHE UTETE AREH, |
I1 I qFTAT DS fC=T T ISR & g4 Hle-Tdeh aTe AT INThI fahrd &5 | ITehr

SIS TS HIAH aTd DTIMT TE3;, ¥ [aedi elals HeTsgd qTea | T ARThT FRUETS
R0- %09 FFH WUSRUAT AHRIA & TaRg | HEUH! AN el TRIsrg el SaH g7 ¥
FETPT ARTEHN T THATAH &7 | FEUH TN FET §75, 7 e AN GATIT Alhad |
FETHT TeAb! T ATEARUAAT AT |

GIHIT (Management)

o TR AHT TTAHRTE T T HETH Helgals Aebed T A T |

o A [¢RT ¥ AUSRI T AT T =AE TAAMST [hIaHed T |
HBY T (Mucor rot)
TR A8T0T (Disease Symptoms)
I1 I Mucor piriformis 7T¥® A6 ANEE ¥ HATAT VTS [C=T T HUSRY & g4 Aeudd
AE & THA 2T | HETH 3S ool TIT 3@ T PN g7 AT HETHT I UhaH wYH,
TR §78, T AHEUH! AN Y= GICTH g7 T AFH T AT g, |

YU (Management)

IRETRT IHT TXIRTE T T HEUH FATEATS b T AT T | Bl [d&T T AUSRIT e
TUT T A TAMS [BIaHS T | FeA [T@T HIEHT el FASEATS A6 el YT HUSRIT
T

TS ¥ 3T Wl =gere | 99



e qE W@ (Bull’s eye rot)

TTRT A&TUTER (Disease Symptoms)

I1 T[T Pezicula malicorticis ATHE THTATE ANEH | AT VATIH AISRY &l afa Tk I 2T |
ATIRITTAT He [TRT e TFTT AT IR | AT I ATNTRT FAHT G, TATHR ¥ T arrepT
ANES I FTHT & Hichee |

YIHIT (Management)
fedaehT FICBICAT cancar BETS BaT3 | =17 3@ ST AT YU canker @5 AT 8ara | AfG
q F¥ RET TS THT AT T=ATHH AT AT o= aelg |

9% | GRS HEiEA 3R, Rl



93. 6T N fHEiaEe

(Physiological Disorder in Apple)

faex e (Bitter pit)

Al HAAT fE TF TERE! faRia & Aae TRl MUERAS Hel3as | AqH HEd AL
AYER! T AUGRY TR STIH AT AT T ISHT A1 AT Shgeg, A A1 f7epr s
FET T MR &3 |

-

GIHIT (Management)

FIATHT THT TXRTE T 9T FI@ e T | AT faeklerae Toaepr AT THT T GTebebl HeAdTS
femr | R ATHAT BT FAREE P9 A6 6l [CUdiE FATAaaAHE] Bl Hefelrs
AT USRI T AT fasfaer 41 ASTs

CICE (Brown heart)

AT faepfa ZlT, Sl aTebebT AT feelt fater werHT @ 9Es AT W G SET Arad SAad g
(STEHT FTEAASTEARITSSHl HIAT TCl 573) STSHT HUSRU &l @l Iad, | Al [aekidel HET A&
TPl TSR] AT ART ST g7 S FeT X Al g7, |

qeq &

TS ¥ TR Tt =gete | 9%



YA (Management)
FAATS [GATHFH ATCHT AT STh THIAT fao T AUSRYT & IAHET el Aaa-srad g
STSAT HUSRIT T

TSH o8 (Apple Scald)

a7 faefd @ TR TTIErs 4 ATTREHT HUSRU & A1 q9RYdd e WIS &l i |
AT foeRfa AU TRepT Tefehl STSRTHT @RIIH SREweRT TTT Thetebl FOAT AT 737 T 3T AT
STl 3fEws | AT fadiq A THIEE hdde AUSRY el 9 dfag |

AT (Management)
qivTed e fo= T wedTs FH AIIRA USR] STSHAT HUSRY T4 ¥ JTIATS ATHl THIIF
UERO A9 |

W ATSKA (Shrivelling)

IT AUSRUHT ekl THE AT &1 | AT @ TR Headls HISRY Th] HISTHT ATEAT FH T4l
A, TET ATTHTHT VSR &1 AT ATHT THIGFH ISR AT 47 faeptar sfawg |
GIHIT (Management)

® ISR T FIEHT ATEAT AEISH [HSh! S ARIEs FHATSATS T &Tdl dATad Sad
RIS AT FATAGE oAl e T I |

TR R (Parasitic weed)
AT R Thed T {plader ghl &l S 81 7 WGl T@HT JTehfaeh TIq1 JUH &3 |
T DTS AT TTEAHT A AR TRIEH &7, |

GIHIT (Management)
IS O NN i N ~ X c =
) & q'r"’l;l?’r (H{ehbl S{cebl dAIT ER PlUSHlg e |
\’ N N ~ ﬁ’q’ = |
> qEar HrEAEr arel AR 3 9ed B |

SO | fEISHI g ST, el



¥, TS NE ETHE SAUSHG TTee

oo IugSr AAER (Harvesting Index)

TS GAT T FIFHTA QTS [ THT AFaT TRTdR ATITH ATFHRT [ AT ATTLTF 3 |
o3 feor gug agar aRyds dqRgTET AT fF AU A THbRT fdaqel anRlt wedr g9
T TIT IRATAEE 3@ Ta@A ¥ AT ALTEE ST ATAR, WGl @ qeadhl Faedl, ATTHA
LT ETATITAT IR TRIF g 0T F¥ I GIa, | Fiail TS aToNeHT [ahl AT gad 9
(G qTebebl VTS AISRY AT gad | ATIRUAAT VTS [ THT TAT TRIF AATATHI TR
e fafaa afvads a1 deveEss ATeRHAT 97T 99 Al |

T ATHR T Qe

DTS IRTFF HEIHT YRTUf3 FAPT HATFR SAT GIbT AT ATl IT ATTha® FIHT Jhg ATHT
TG | AT T AT Jig AU ATATHT TRTHE TUHT FATHBRT [ Ffehess; | O AT ACHT T
TRIST G [heI{eh erehl ATHR g ST, @I qcd, oAbl dlg, eTaTawl AMGHT SIS, |

T T

TS ST ATAR T TAHT B0 T ST AR RAAT T AT THA UM B T4 TH1e |
fad Tepr fpRor ATHT srafy TF0 O SISHN TTIH T (@El ATSHHl AT ATST I &7 2
AT ST ITSIHT MR G0 ITHT &7 | [a9T TR IR AT RTI ! [ AT AR
[T, MM AT qAT qaal T =¥l g7 |

foe® &1

FIET TN AUNTFF ATEITH DATSH [TSHN T AT gvg ¥ IRTFF gaolal fargepl &7 9
TR JAT AT §3 STV | I AT DATSH (99 @RI AT FIeAl g7 AT i QT JIeaaep TTHT
STAFIN &7 |

®H &

aRTaF AATITR] ATIAT WI=H AT T g, T e e afeg fordl QFTer=io |1 qiorq
TG T TS TET g7 | DATSHT TT=ehl WA T ARTHT g b G IR aREq 7+, Drsarg
TATRR AXEHA FTAT AT TATST | AFAMG RTIH =N A5 ferar Ardifedsdl 9 (90
JATSTEART BTTHT) GATSH | TN GATSET TITaF SUHT DTSN AT T 9 el (el gvg 2
afg afTdE TAT FMET GT [THT F ARG ATIEA |

YATI TRTART (Total Soluble Solid) TRETT

R FARATHT DTS GeATd TRTIEE ARTHTH ATLATHT g7 ¥ JeAra TR ATIRHT 213
IRTaF AU TR FaATSA Alhrg | oAl TaTIH] ATTATH TRETT ThealTHaTdl Mg | Tk
T WTS FIdX FHH T Bl Thaal[HaTHT @I 8<AT DTIHT HUH oA Tared dreriehl

T8 T 3R Wt =gt | 59



HIAT JeTAAT famg | TR0 ATIRAT TATGHT ARTFRAT (TTehebl a1 FTal AALAT) FEATSH
qickreg, | ATARUIAAT TRTHP ATETb TATIHT 99 <G 9 FITUT ST 1 WA grg, X AT S
HAIR HfE P g1 943 |

fer ]

IRV el Holdie, el I G 1T AR =T 5 g7 | afg =ATST I STa STuaT
q00 3f@ R0 fad, Heaw faer=AT 9 ST 90 9% 3f@ 9¥Y faT ¥ fedr 9re S |a qvo
3 qzo feauT uTaEs | A% HIETR! HeAlal 99 T ETaTqTHIe Tl 9T GHITHT Hefed hid I+
THS, |

Tt [T A0 AR

P ATLITR] RTIH! Tiaehl W [thaept BRAT AT HST §rg A UTebebl AT TR ATLATH]
TATIH TRl AT HAT TIT Feebl TSl (BRI RN &7, |

P AIERY &FHAT TS (M TF=ATIA) INIAE?

T3 TEes=aT 9ATe TG UTebebl 9T URTdE TUHT B o6 S ABT T G6 | THET
qTebeh] qAT TRTHF AUH T3 REATT A9 Feaed Farg Il THRE G foe 95 |
s fodres afg #fa ¥ gver Iw Riaadr T 16s, Tadls 719 6T T F9IRAT (ot
T TIT AUSRY T AT TS T4 | TS ST HIGHHAT T TUHT RETT 1o faiepT
TS ATIRI FISTHT Tk HigAl, AR LWRAT R HAledT ¥ Fleg @WRHAT & HigAT & JUSRIT
T Aftbreg | O AUTSHT DTS Fleg WIRAT YR T o A%hary fadfaq qusr &7 |
afg qUSR FTSTHT ATIHRA 0 feHl F. T AFAT 0 YANTT T A9 3 3f@ ¥ HigwT q¥ qiorer
ISR T b | TR 9 gha qor faexdie s faegdrare SiRmse e dfveree auarsd
TeF |

e UG QY I AT 9% ¥ Tk Y | QU faehT BRFHT ¥ T ATSITHA 0 SHT
AT IMTATE &1 qAT el golel[g ToTST Ficbry, ATH el I =ATFepedl v, | ]
® TR YUSRY TXUfg USRUl HATHT Ui gig g7 | ™ AT yiata @rgadr T
q FIFEEA ATATGT T G, |

o WUSRY IH T Uk gl IS HUSRYT Hel FHCA A AT AT THRT T
ST G | T RG] AUSRIHT TUH 6T MRT g ¥ VTS HeUR AT
g qTSa |

o WUSRY FEH AWATH TIH] qAATE (AT Tar 9T S ¥ e arar e anex
[ep sgaar ga Bk @ | i | AT STATh] ATEdsad g arud qd |13 HielT
T E W |

o Ifg HEAHT FITTAHE! FHI AUHT HUSRYT Tl LATIHT fqaxdre s fasdies sfam
e | THATE TATIT DTS 0.4 TATTAD FTAITH whR12sel (O ITH Tl &

SR | TSI SHHiaa 3T, S



qITAT) ATITE 9%, 3fg Sreor FEr 9y 1 QY faFeRT ReEAT SeET ge T 9 |

o T3 T AT feduleg ¥ wUaT FETRHAT A& T 0,03 FATdH fgezsive qrgex ar
TE o TAE THT TR ATATSH | T, 0,04 JATITART ARTA aTaIHT (F) ShIerar
FHAATE GATUR HUGRYT TEHT DTSN T AT ITHT ATRIT & qr3ad ¥ HUSRUT AT
9 9T |

o JIIATZ R TANTAH FTHITH ThRISE T 0.03 FANTAR! [€2ToIa UT3ST AT Thehl
HTHT gaTg, Ae ATATY Uy TUSTUT AT AUSRYT ef Sge! aTd gurei= JNTaTe
TIATS TATIH Alhva, |

o I3 fo=t =T 0 faq ¥Wife TR Y000 3@ 5000 dr 41 TH &I U adTs dATCHT
T AT M3 o o dwiI e g JugR Aty afq TeEs |

efia feurg, Afey, @iy T A=ty
TS GAT T FUF qIT Faardesd wa fadgadrg (W=irerg awear oo ) 70
FRTESAT LT o ol ST 5 |

e feurs
qfeqaF FaTTH HAdTs RIET AT fae q8w | ARATATET 9fq Seudsd dar S e
URCRHAT 219 ATSE, ¥ HUSRUT &7l 97 FHSIR g7 | T3aT hel ARAH] AR FRIHAT 9 Th

Y THY NG T T3Sl FAdh! Hed & 4 2@ 10 TF I8 | IS el [ THAHT T TA
T FHIATS ATTAT @ T A1 fe Al T g7 | e (& SArHl aTaed T SIS,
WITT I BT Ul WA TET 968, BTad A0 SISHAT AATFH Ferdard ¥ VT3 ool
T&SHET (Harvesting Pole) FIRT T ?ﬂ}fﬁﬁ‘f SIR) %‘Ti EECH

TS Y 3ER Wl =geTd | 53



TR g
o3 fedraeaty ITadh ATaTH gadl T T4g, | |rgarg qreid Ay fatdfy s T afdy,
UTEF ¥ AThsilg MK T a7 ATHATTHST THHAT AT AT AT FH g | TTe aral a8

HAEe QRATATT [TqHulg UHsISHT THT T U648 ¥ Hikd ¥ T heAdlg AR
USg | 9IS IR, fRTl @TUHT, SedneT a9r fashdl WUH Fdes R edrsd IS, |
TR FHATART FAET BeeTHUS ST AR, ATHR AR T W AR FAadre Jfeg T
Tieprgy | UTSF ATGH THUFT JTSHT FAAG AR AR ST, TERIAT T ATAT @R gTael o
FEATR UfeF TMiewg, |

Y | GRS T 3T, R



208 """ 5

Y .".ﬁ.ﬂﬁl -'t-“;. '.4‘: -

oo skfushien. aibaba.com - a
weps o ( y .Inf W ‘ 7
3k gk 312085000 &

T Ufes TREADH FAATS Bohl @IAD] HISH ATHT a1 FEAT (FRIHAT ¥ @ATA &
ATEALAF ) F AT TATH 9147, Tg T2 fHemuy iy T 9y | Faik a8 ey ety wrda
a AHHATS T=_AN a9 a1 SN AT U= |

FEA AT ATHFAT a8 TRHDU(G AqeAg T T T | AqeAg Al ATeba (7T @ehl T&Ihl
qle TTHT FATFHR 67 &7 | Tq ATAAT (5 FRTE% J=E T AGUHT g I8, |

T8 T 3AER Wl =937 | 54



q. SIETl ATH:

. JATEH 9 TRITRT ATH, ST T AN
3. dm

¥ g

<. fafa
TR TEEETAT el FAFIY AGURT TAAET SALATAT AAAFT @RE T ol 77 |

5% | ARSI SEaad TS, SR



Y. TS GATP! AP BT

TITS Wcileh! ATMH FRAANAR] ATAR T AT ATLITIA FUEE AT ARAAT Tdh LTS IATEHA

T Hichvg, | TATIH! aTMUE HIAAAH [FF FTEAR T |

wfesw

FY fqa”

EHlIEe]

AT ARIERTS T

ATILAFAT AR fG=re T

qFEE, AR EMET AT A7 Ghal ees AT A7 T garsd

SUATH SATATRN GAIE I T ST TATT T ATGAHT TGS aATeAT TS
TS IMT TAT HTAl g7 I (TR AT FTAATABT THITH FreAehl [T
TeTeh! JAITHT 3 ITH TSI TH ¥Y T q 3@ R I afafas gfq faay i
frgroz & T

AT AT BRI AT TF ASfedd a1 AHIZE § TH.UA. Fiaeiiey qrerar
frars o a1 gar a1 uedr @ia qrae @ 3f@ 90 uH.ue. gfd «fex g
fHaTs B |

IR TS AT ﬂldﬂﬁ?ww

T e AR FHT WUH QT a¥arRl HAtAd dEersT T ¥ qhT
zfauar faerr 9@ garfad anRT #reR TN T

TTIHT ATHT R fALTae! ARATHT 91 a1 qeq Td B
HTILARAT AR f=re T

=T AHERTE T

FFISE HAB AN @IS @l

QITSHT AT I AT ATBT Geie Il AFATH TH Q0 JIqercdehl arerde
TS AMSA

Ikl HhaHl MEHA T FHRUTT Ear3+ T SRT T4T %ha ke JNErE =3 q
gfTeTcer! SISl [T S aHTUR 2¥e RATIH HaAT Ifd aTael dTesl 2% ¥
<fE 9% wrex el

AEALTHAT ATAR (=TS T qIT q&H @ qcd JaqNT T

FAqel A= FseHr 9o fawfe wanT T

TS ¥ 3R Tt =gete | 59




wfesw FY fqaRo

HTE0 | W T GRS T

" ITIAT AN ATl I TAT gl AT IR AT § GIqercenl arel (= qar
T T

" ST el TR ATNT BT IRT ARTRN @A 99 qovd arerase aar o
T[T ARTH] ARTHT A3

" gl AT | @RI IR S@IIHT B9 9.3 THUA Fiaelie? T et S

" gl ST STIHT AT (eprael yarvd fRars

" IR SAIEHT ATAYTF TLAT T o

" Sl HEAT MEHd T BRI 82134 T ai=THT AT+ o9, ShRard el
=T ART T

" T AT @O G el W TR g famfe 3 R amw eredw uw
¥y 9fq &frex arAT 94 feder e s

" Ol g¢0 WUHT Fa¥E (SRT ke M) AR Fal THIhl [Abraepl JThT gaed
EEICE]

AT " TTIAT A ATl I TAT gl AT AT AF=A07 THUHT G q Fiqerdebl e
frer a1 =Tged Yo famife 3 3f@ 3 U™ gfdeiiey aremT qar R & T

" IR (AT AT T AT ARARTSHT ST AT

" FrERl hEHl IR ATTAT TMESHA T THRT TCT

" e I feer FaeEr e faamr gl Tty 1 o

" IQHT AN gl AT AT AHATH T Ueh FIqeTael aArel (a0 & T

" I ATMERS TH ITIH HIed AT AR FI=AT T

WIS | W TS AT TG AT GIATT ARTT AHATH T TN ARTATE TRT kel
G AT TAR T FIqA AMSA
" TIH BT Fed TN IUXT AN THT FAFhel 2dls aISratd g qdr ST
e ITRT ANT U gfeqerasr aret faEer qur W h TiE A6 i g
T =3

" INTYE WTIH ATHT TEdl ST fae
" FEETHT UTEEE YUAT HTaR qHT T AT
" el Ay wer fodv adE T T A

Fd | ™ FIH=ETETE Bl (4T ST GHT T AT T bl @i T
" A FAT HATIR ATRIRI ThIT AFeTe AT ®e fadreharg A fawfe 3 3fg
Y TH.TA. Jiaeiie? g f{a9rg o |

GG | URENE S 3R, Rl



FY faaxor

e fafqaeats « Jfqerdert ARATR! Shid aaTs 117 (o a9 TR @x T F90
qTe SRT

Y TAEedTs deal Sdls & a1 #d aArsd @IS aled

FETCE AT QTR FeAh! TILAT THATSA

TAT AT TITIATHRT AT [TATRT ATEAT TH, STTHT IG(RA T4, TS @
T I HH O T

TAT =T TATIATRT AT fergar e

RTAT fa@ar Jeepl SISHT qal for@an e

e foeare! Fiagie o T, =g T97 WSHA T4, A e ¥ fazarars g
fa

FIEBT THYTS, ATSTUSE TATIR HTehl AITAT T BEHT M3

Srafearedl MEHA T HFE Hahl Iy fawifed qivusr s qaar U3
AT YART T Eeehl fG=AT8 T

TTIH Feel BRI, TAT AGA PRI, HAGR ATel R (AT TH FAm a1
A arae 9o 3@ ¥ TH.uA. gfaeiier 9 e fawife 3 uHoud, ar
FH EIHPRE 2(Eh ThRHl HIaATed faure q TH. U, qfqeiied q=HT fHEmee
Tkl T ANTHT fiod TR B

qar a1 SH ATAA T AT SRTTE ST qURT T DTSR IS 9
GiTeTAHT STEITHSTH Bl AR fas T

9T HETATHT T 7T gl TE=THT FIEST AMITHT AT FATRATIEE AILh]
Q7 HEFHT Tow I T

QTIFHN el FRT =0T T @@l a1 SfHT e Q0 @ Q4 TH.UA. T
TR T qew & O

TS IAT FAT FTAT eaT T[T RS SAGT e+ vy ¥y ¥ afufeeewr sl
FATE T 9% T I

TS T SER el =937t | 59




wfesw FY fqaRo

TR " HTY WEMTH T Sl TEh aETHT FIESE AMATH q7T FATHATIEE
TRERT AY HEATRT &ET el AT R Tiege

" ool BRI AT AT GAGA PIRT FAF=T0reRr i Tat st ar gfda amae qo
g 94 TH.GA. ¥ WIEEHA A1 AASE § TH.UA. Gfd e qrrAT e
AT T

" T AISTI TENUH! AU SRS ¥ ATSHTANT AP T Sl

" FELTRAT AR [HEE T ¥ SRl AT T

" Y IET JAT BT geaT I AT AT FTAANART THITH F FeAehT
HITAT ARTRT ATLATHT 3 YTH ST2AT TH ¥4 T HeAdhl TATA8% X Hel
AR FAFEATHT R % I afafeed us ey o feamr < 19 79 |

= s fEeTg T q9r grar faw e T

" TA[ qTAAT ATSH AT I FATSH PRI THT SRE dred g&T SR
frafad sraeirehT TR PRI STefebl 8T BT A T T AFHITH T ATHA
faofe 3 wg.uer. gfdefiey aremar foarg <

" i [g%aTHT AR FHREs, AR EEs T q7F Jebebl gREs T T Tl

~

RO | YRS e T, el



gue-9q

ANER gia
q. St q9r fqaRor

drEvdl Jata gav afvem fedrdast aHw Gags 900 @ W00 fHITEEHHT TErel
TATTH] FUH A | SR IR=H [EATT T 3 afg A9 HUTAl TITehl TANTHH
ATg i AT Afehes; | FopAfer TUTeTe HUlTell &b I=o YeTSHT AT SATAHT FH FSTIH TTHT
3G FIT 7T THAFT H@X WRIYF F1A 3G qTE T B, | TG IR HEHART T
T THTI 2T |

AT I AR @Y T Sgfd T MG SATATHT Gaal 18 TUHT I @y AR I9F qiect
e fafuR fafaeT aRerT BT FBreeeHT SRSURT fET T AT fad BT degdre e
qUHT fq&arare § TUTA A6 T BIATEHT g | AT AR Gg¥ Gf=H earanr M aaResd
T AATHT [q%ar e TR0 Taehl o |

qrfae aftfeRor : iR ESaAT 9Td Y Jd%e FARd & | TR el el g TUhIel
=T =S a0d 9 99 g, | afeae @y 9R AT Juglandaceae IRAR RN
ﬁ,maﬁmWJuglansregiaL,WW%W?WWW%\TIW
FHH FXE ] AT B TS5, |

R, HAEIH THE WEs

T BT e

FET ATRT TUHT TITAPT TETST HATTHT FICHT TS TG @GN AT AR [9Toar Teer
T | TGH! ASATC [a8ar adTs FAHI THH AN IAH @leshl HATT (Root stock) &5 | THHT
feraaTe YT TORARET FIEHT TEqee (Rid=R, SHI, Sbl, AN, AR (TR T&T ATST) ATl
TG | A TG ATAATE U TS e eTHT aTiaed &7 |

f¥R¥ (Thin shell)

TATeTAT Fiedr 3@ qTgs UST ATqell ShT TR TS T (999 (Thin shell) @Y
af A= T |

f¥_ (Thin shell)

AT ATH TR AT@R FMe] RMARITATare METer I=a S 87 | TgH0 arehT T4l T
[ Ea =31 EAHT TIH @lehl 575 |

T8 T 3G Tl =gard | 9



AT (Ashley)
a7 FfARIATeTe TR I=a S1d 87 |

g (Hartley)

a7 FfARI=ATeTe TR I=a S 87 |
wae (Franquette)

AT FATARIATETE TR I=1a Ard a7 |
qra (Payne)

AT 9 FfawTarere TR I=a Ara &v |

RAT (Partap)
TRAR! A7 FHT [qehr RUHT AT &r |

MfE= (Govind)
RAH! EHTI JHT faebTd TRUHT ST & |

F.9 (K-12)

ARAH! fEH7ae JIeTHT I 009 AT [ TRUH ST &7 | AT SAAhl AT Iod [ eh]
HITAURT S [TEAT Y5 qraeTd A=a1 Fer T4 e |

HER GAHT AT WFH FHIE

H@y AT TR @ qHad s dfg o feilt fwrer swmawmar 11 gies | aa
gaarie! fed, faammar 9 avrs" afes I @eandy, qrewiie JAAE, GrEIas aHesar
afT T T Al |

HEIRIE]

Ay ATl qURT 3fa Behl [EQEF FEd ddag X AATdH (63 I TITTHT FUSHT I
T g | FE T GEHET A THT g T 9f @R Al e SUIh e |
TE HGTHT ST 23 THS AT 1000 @ W00 THETaw AT TR @ Har gl T+
Aiehvs, | ATER GATRT AR ST [A9TTET ATIRAT aTMTE 900 I U 00 HUaT fAfae ATTeT®

g, | aTfie aul Sko R v UAT F€er ol T & |

e

qUeHl, 3 fHevaen Wfedr /e U, ai g feraarsdr g0e ATl SUATh HIAwg | HTareT
fr o= & 3fg © gwgar wgr Saed faq afe |

QR | RIS Shriva ST, el



ERL RGP

TGl ST IR TAT g TUHT J@TgH &l (G979 AT [ATIT IS8, | TET FATHT qF Brelhed
af TS &1 9 E= e g1 FAhAdATs (&0 d%h T AERH dledls IR dh ST
AN 3@ T 9ag | T@IgA &l [a%ar 3@ Al (q@aredl 0 0 fHex #EH 1 968 | Ja
gfq &ex 900 TTaT faar araE | ARGy Ger=r T &l ATHII: HUIX a7 TET BTeam JorredT
HIATST 7 IIATH &7 | T3 &l U HH AT a1 FANT T I8, |

qred g, A

forear TS 9T g% AieAT ST 7 @IS @R ] SIITH &7 | @I AT Tl TSl
TfexTs ¥ s U Ueh [Hetawl @ 958 | Alided] ddedhl A1el Afddl g WUdd aadrs
THTTELT T Todil TAGH! HIET I g AUHIS SHAH! qaegdr o foars & € | a9
AT FAEHT HIATHT TH GTebebl TaR AA Teh STepl, ARAT 400 ITH f8.T. 91,200 TR drard
QoOYTH YT @EAHT a3 A AT I I5g | @ed Y&l SAHASH dde 9=l Uk [the el
AR RIS CEN

forar AR

@Rl [a@ar 98 AT AlEATH A el &l | [a%ar A&7 ATrag aredl Feradrd argddh]

Fx [T 9 968 | SRTATs AGFaTedd AW 968, | ST A@eaiaqdl aril ¥ 947 qdqardis
QUIEHT AR faeara T dor faeq afvard g |

Afwers ar @ &

faram 3y Fepufe fawarars T T aTddr T @R AT IR 91 SRR grar e 98e | a9
YA TG |

fe=md

faeam IdT Tk afg qoprel f=Ts T U9 | ATHAT W Aioas [qUPT GUSHT UF qE fawTe

TR qfg g 397 fedae o WRewg | fawdr e T e e e |

HAYS ©

IHHT HAGTE BTl "I 3 fa I88 | HAGIEH! |IAT el AANIH] dladTs Uk Sl 7, el
RiAHEHH! dlacATs X SIHl @Y AA I TGS HAH! FHAT qA [GGUHI dqAB] HAT ATAR
JHTB! ATITAT T ATkl hadid qa [q3U! g AR AAER 4 Tae |

TS T 3ER Wt =gerat | 3



gEad (998 Ra¥ [y |va¥ [y 9 (g ¥ (o ¥ |cg¥ Qe [qoad
Hﬁaﬁ'r[ QOOTH | ROOUTH | 300YTH | YOOUTH | LOOUTH | LOOYTH | KOOYTH |KOOYTH | SOOYTH |R00YTH
HERRY | LOUTH | 100UTH | L OUTH | R00YTH | U OUTH | 300TH | 3L OUTH | ¥OOUTH | ¥ L OUTH | L0OUTH
GEE | LOUTH |100UTH |4 OITH | R00YTH | JUOUTH | 300TH | 3L OUTH | ¥OOYTH | ¥ YL OUTH | L0OUTH
FUE oxfr [q.ofr [qufw [Roft [ufr  [jufw [jufr |[3ofr  [3ofr  [3of
S gd

(TR qET HieBeE

ATETHT AT [T afeatdd ERIEl Ul (Modified leader system) T &waid ERIE] Tl
(Central leader system) HT dTerd T ¥, | HT@YHT SEATS 9Y FlESIEHT ATTITRAT Tad R
Flage TaT (99 A {67 958, [FAls THH ITeqar A3, Tl A@T (bud) Had SR
TR AT &7 | TG T R ¢l Fisie AT el IATad g g7 9, |

®A Fedl SAT ¢

T FHAHT TRUHT fa&a1 TTHT GUSHT ¥ qY 3@ T Fel A1 9% T4g dY ASATE TR ITLHT
forear YUt &1 w9 FaET 9 B dF V-5 99 dFEg | Add g9 WIEF FAHIEE
ITATEH AUHT a1 F oS STIh &7, |

G qIT el AR ST

@R Gl T AT T T AaLATATS (G99 AP A 63 | AT AT Heca ol Teer & |
9@ TF Monoecious ITFEIAT 1 | FITA ATETHN TS STTHT ATl ¥ G147 Hel ST AT
TITTAT el TG, | 9T Rl T a9 QAT BRMR BEHA] ATHT ST FHUSTR Fed M6, 4
T e TAT ITAAT AT ITSPT AT Ferl Forl e |

T AT AR I Hecd o qeT FHHl Uk dIaHT Felehl 9l hel ¥ Gl wel Iraread:
U THTET TR garv | Tl a1 WRRTT=A BAT FAIT &7 Tas, Heleawq w0 He,
fafadry o 9 U@ g Tdg | A¥d dER Gl el g% a1 3% AT Jel Jaee (HEnR

QY | GRS e ZohTE, el



T IUAH &6 | TAA &M FHA F Fel FGTLATHT T AT Gl Fefg@ehl IRIFaTHT THIET
o @Tg TR (cross pollination) TeEAT TUTHT HE Hel 8¢ T TRARYT Heas |

TR AT RAFT TRIETFET (pollen) #fd AIGHT &7 HUHIS GRITad T HTH grardl F
JATIFRT T HEATO AT G5 | ATERHN e G = AIEATHT Feed T aTargerel HiaH qi
LI I ATl [9ITad g HT ATIR /I, |

qTETIST T4 AE@Tu F
W?ﬁﬁmﬁﬂﬁ?ﬁﬁﬁﬁ@MonoeciouSWW??W&W (cross pollinated)
AT BT T AR TRITHT Alg AT g9 9K | THH RIS < (6.7, qerasd g
JETSH TEG | AIS ATHAT TA=TAT AT 1T TUH T AET ASURT JUAT i Afstepept
SHTETAT 8T @R B A9 Ja97 F TRITEF g+ G9TaHT g | TAT ARATHT 8T ¥ el forer
fsTfara R Ferehl el URARHT @ @Y T4 | I A9 FeAdTs I a9 STHT ST
T fa%ar I W AE B g gaRg | A9 (a8 AT IR AR GART T &
9 ETe @Y qTed TITHare HiRTHAT R fop. T/ ggedT 320 (Isolation distance) HTIH X faar
ERICREECE

o fafae seren

AT BTATIHT AR HT@Xeh] el 9T @I HEATHT [ Tes | TIH B Tk I2F
AT T Taeh eI UTaEs, | Fetehl al(e<ehl alshl HIeuy Ml 8T @31 TThl SRgUHT Hel
fegftauerr srerear 81 | el F@HT T AT Ui WhiH qaee | a¥ HeAdls Uk Uddh UhATdd
fEmTST 21 9 T TART T Afhes; | THehT AT el IRYFE AU 9 el ShTe AT 4 —30
fae oNTTET SR ATHE WA R00-Y 0ofy i uH. (0.3—0 uf¥ fa w1 gfq fa ar=in®r =it a1
9% ST T TR faq TEs |

el BT T

Al ATEHl AhT 21T Ui Fadre Potassium metabisulphate T ITH Gfd fefaepr Hr=mm
I AHRT T ATl v | AfE AT FHTTHT SRR [T FAT g9 T6g | ATH oI
qUGRT T &1 T Fefehl eTepl AT & FIqeTd HTaH Te] I |

SislCG]

HTERehT FCATGT @T & 21 ST I T AT, ZTATIIHT, STEehl S T WIRAVRI ST SaaTa=Hl
¥R g | WAt o] aed! qivad quid AfaedH Iaared fa SHY WHET 430 auH!
Bl A HerHl [q%aTehl Jeqae g U 10—4R oWkl &1 | TE JHIHT Uiq dE 14 0—300 &5,
qE@T AGRHT A I T Aiehvag, | T FBolehl APl AT FHIPT IATEH &+ &l 9 qiq are
¥0— 40 % AT IUET a7 Flebrg | Teb . .HT ATT 40-900 TFT Fel IIEH |

TS T 3R Tt w=geTet | R4



e frearet s

TR TR SfE ATER faEATRT SR HERRl qERaREHET dael afg HerdfyerEeE
STFT, EFAT, STeT ToTectTe e fafseaeaT qered faar Seares TvReedt G | qERar=rdel Jasrn
TR T 1 g TATIAT TRURT B T ATHI, T, (BITqR BIHAT ¥ THATHT FRTETHT
AT e 9 vt fawar Ioared T g | a7 ufq vk o1 "TSarael saRen
AT HATHT T AHTHT S |

ER® faear g

HrEeep! fa@ar gemRer M afq T3l Hecaqul 9Tel &1 | 3 HeAhedhl JAATHT ATE@H! TRITH]
FET AfaadT G | AGHT ATy TR AT ATLATTF TRV T TRFIATE T Flehess; | Tof
qAETH T0F TH TFRH B |

fasame faear TR (iR TeRo)

AT HTEReT faedr fagare TemRer 9 e, | 9 TGH KA ed 8 —5 I ATHT THT
ARG, | [aFATE TR TN AT AT SEAT AT 55 | TSI (99 AL HUAT ST gr@r g
e [FAR ATH FHAR el IATEA Ul /A IT8] ITews | AT 8T8 AR I TTAT Sl
T WX ST, | A a1 AR 81 A= g W1q Thebe T Ufeg, AT ATgebl Sel T I8, |
4T3 faftauert T AT (FTET I FeAeT) g AT v | WAT ATSHN SHIR UMich THITH FH g
TEG, | HETH F T/ AT G TG | Fgforuer Argens uw g Gener Afaadar e
FfAAHT ATAT FAR AR qT AR ET (50%) T U AHT U ATST g | A7 AT 9y T
qEvl A FlPUA 99 A9 ITAR T g ¥ (&1 W= 418 ey T 9y, | Ihg, 41
A TvaT g5 AfEHAT ST AISATs WIEMReTT (Stratification) FATT ol IT=R TR ATIH]
SThRT T TATST ITel Ui SITHTHT T Afehess, | T AT cAfgeh TR T Flehess;, |

TARTS TART (Al TR

ST 97T T el AT Tebebl T HIS SIEaTE 8N a7 AT (Dormancy bud) fe1g ST STTeT
#H HAGT (Rootstock) AT ST 74T fazar TR g W AEATE aTeatas JRurETe
FATR TR faear AT | TEAT THRFT [a&ar IU0 STHT HISHT 01 Aehepl AT AT &5 |
L T B I AT AT gvg, | aY AUTSHT Aeltgeh FoR fafuare gedtad fawan smavad
F&ITHT UTS el &, fhTehl BTHT ARHT BTH AT Aol AOdesaT wayl faear Iaqre g&@n
AT A TWH B, | TGT AT FTataeh BTahl Fehiddl JSEATEE T 36 SAAAhebl AT &
TUHT &7 | Y AT FEe AR T &7 9 FeAHT faear 6 IeAed T Al | AL feararg
T yratgerar fa aft adw

Q% | UREHSHI e ZehTE, e



AEHT TATE TIROHT (FAH ) AR
Q) Y AS TP AT

TRHLHT TATIAT & AT TFAT FUH AEIHT AIS Alaes AHAH] AT | Tl AMTH g
75y | fFr ® AIS deare U Bl IeATaAH] AT I Alhad, AT AGATE Fedl BT
FAT HATES FAHIDT AT FANT Ee5 | TG AU giTel BIeq®r i ¥ /90 el w18 dre
EHCH & T4 |

R) TEEF IqEH

HATGTHT aTAE (A JARI (FAHT ) TR AN FAGLHT: AAgd (Rootstock) P AT BT
@ ATl AT T e, a1 AERH] T3 TATSEl aY Hedl 9 g, | IF &le
HERATE T ATSHT U T qY gHIUT Fleg ATCATehl AT AU Uz Ferdl Teepl Al
ITIH T |

() FEH T AR

ATGAT &7 qRBTel Fedl T Fiebras, I YT beTdl T 38T Afchel gifaer T2l RTTh! ATIRHAT
FAH TR GTHT SAT ATHF 6w, | TG TEAA [ ARFI TaT AR TG v, AAATS
grafAerar faq SUATh g | T A@HT JUTel  SIAelchel ARl I&7dl giee L aql JeaTHT
TRHAAT YT T FAHRT ARHT AT IJool@ T A6 |

($) ex ar Eﬂﬁ"l’ ‘JTCE%? (Tongue or Wipe Grafting)

Jgarg g wadr afq a1 v, feer o afkerar e St smerar arfsrs; | AT
TRHNT TAT TS LR FIHER (Grafter) EEFT STAAT ATHT THT IFG I&TAT BIfael Y TLHT
afeert 27 | Arexd T a9 qiRETar wardl a7 0 Ifg Vo FiaeTaa™® Ul o TUH! ITSUeh!
T | TGH! AR AE RE[A AfedT ITIH 875 | feed afeed T GREBHT FAdT TaT R IR
HTar faem @I (Bench Grafting) FHAHT T el THT AR AN =N 8 (Callus
House) T HERIT TNUFT greT 9 ETeiehl GHIAT (G99 T AW 7 (In-situ) HeAHl T
JEATHT ATTHT G | T G G7 FH T FTHBT T GAIHT F9d T TTHT F |

T ARFTHT FeEHdTs AAFATE U MG 0 F.H.F IATHT FRE Tk v Al Sgh T
Mg T TSN A= ATTETE geblaT U 917 w1l Fafveg =& 78 3@ 3 At (A1) Ut
¥ /Y Seel AT T WHT ATgolehl Araars g GIer dieerel drgy T fod vy o a9gers
THATTAHAT FARTRT ANTHT FATEw3, | NS, AN hb! a0 gTaT /Il I T aTed g |
AT AT % TN &7 T TUTAsT SReTar AU A7 fafaare weAd T W gy | AR A
fafirare araeer @= 4% g7 AR G RN ATGCARAT TES; |

TR ATET UTHRIEF AT Gf AT Foei@ TISTEd T ATSAT af Sr=rebl ATTaT =(fer fafees ¥
ATGFT ATATS T ATTGHT FRT ATRT (e T SiTeY dffag | 4T dieahr e qRI=r saar g
TATETRT AVSTET AH AT (ATeTe werdl T T qEe |

TS T 3ER Wl w=geTet | {9



@) P afeF (Cheap Budding)
a1 afq 9 gefaq fafy &1 7 a1 fafuere waddt et ofq Yo /vy ufqera awadr aEues g |
Q=AY HAFHT SY T fafe &7 | SorerHr 9t #E q9deed 7 79 fafuare Fawr fawar

N

IATEA THN B | AT fafrAT Fraeest a9 fFhRTad g JUHrel 6T A3 T TR Saeddhars
O JANTAT AT Alehweg |

FAH (grafting) ISR feare a=me

I fawT TheH Aecdql ¥ HAGANTA AT &1 | AT ASEITh] T@a@HT adahls THT THHLIH!
HEdd ¥ WISV, | A A9 THAN! a9 e fa 9ee |

Q) SATER T FETPEEE SIS

FAHT TH ATSHT TATER TN Faldbilesare aarsd Udg | [Iesd FerHl Tl AN
TATSH, FeeATS AT FAHT TR Fa |

() FRHAT (suckers) &ETSH

ATHT TS TIELFHATE HATES ARFER TR e~ | T TATEEe [T AN FIUeeers
g famgr T FIUl AR §add | FIA GRER I ARHAES 22lgeEd Uag | a3 Ial
TSR AT HeHT TN AT ATeRTZHA Gebebl B T Ul HUHT TIT ITeqal HAT Sreiiad
TEE | T AT ATAP] AN Fedeh TATSH AThes; |

R feares st o= ™

q T e T FAHT TARA g Tag | O T THT @R AT f=mg T ga |

(¥) IR

T ETHAT TR WS¥ed UG8 | O1€,FhiRdTdel AIEH] HUH Fo@E ded JUh [aedrars
QrIdcdd! Jiaea IHE qoelieg, I Fep1eT T ETaTeh! G TR g9 A8 fasdr FHR o=
TEE | I FTE FRRATTAT INT q47  feRRrepr s oy fawarar #R1 q91 IEare g
THANS q9 THETET TaT TRIE |

() e garsa

FHEHT T ST TME A AleAT qheg ATTATIETH 223 T8a, | T4 fgal Fuar AT
FAHT AT HIATRX ST5h! (97 TA 5 fawar Aifed g ¥ Fead @R A+ | AMEH Grodh!
AR @IEe FrEaMIqa® oY HHST Fihes, |

®) = T
fareaTeTs (HRTTET a1 aTee! ATerese dol faUy qadT SR geabl Gehal T4 ard fad udg |

RS | RIS i T, S




() A BRTH frF=T

T AT AT T b Foaatad T &7 | el G fawdn dRsual T gheual &4 |
IEAT TN AT TAT [FTRT FHAT T AHRAT FAT 99 Hgqd T @ g9 daeg | AGH
FEATe IR T@eT T 65 | TaT AT Aol AR bl B T 2wl [MAAHT IS
HIATIA T4 |

FEHAT A AT BRI T faaead a2
@q) AR (Trunk, shoot Borer)
GuC TRl HTIGeH! AR, ATHTHT T qTaeg, T ATHIR] ASLATHT H1IE qAT BETHT AT TR

fow o o T%g avTee SI7s | T9HT 8Y YT AUAT HUE JAT ERTHT @l @ a73a, <
ETAT 4T STIET &N 4T &1 7 ol TS, | TAA Gl Aebebl ATATE 8¢ &A1 TATIIS, | TAHT
&7l ATET qTSHHT AR FIVE AT EITETE FTEHT el ¥ [oares aife? 3&T Afhea | T&T T=AT

gt 7 fazares IfauAr qe=d Ma=ves 39 d9ETs 95 |

e
ATehT Thadl AN U [T IFGUAT faiR /A | TARA G IRbT STSHT HITHHT Hdldd

~

AT HIATITIT Wi AT0Y AR GeTaarel @] (FAFF T T AR @raars Aal qrard
AT faq e

() ArEIH @9 (Walnut Weevil)

FAEF GIE FTAT—GRT T, TET FT ¥ [T Aal g8l AUHT &vg, | G AT T ATHT §5 |
T AT AT ATY Gl AT A4T HATES @l &l TATII T BN AT HAB! T {q¥ BIa?

TEHT A T 675 T AT ATEATHT A AT ATAIRT g IATSE Gle STvg, | T TaT
THT G, el IRTH FES e 6, |

=T

FTEHh! Hahl ANT VRIS TCT, @I TEHT HIEH HEAT Fivehl HeAdls debeld T el T
e T 9 T quar IR Ar9e faurdr R fofq ufa faer o fearg g

() mEY BT (Aphid)

ATET FohT AT AT T FIAAT ITABT ToAl TeHT TUX I AL 16, | I1d, SISHT qfeadm A1
TIEa®, ¥ ITHT FAl gAT UaT §v, AT HIedl T AT (Shooty mould) T+ =g | AT ATET
[Tl TFATS T 1T Th1AA (secondery infection) IT &1 | TFHT AT I AT SISHT AT
FTEAT AT GTFT ATTATE HHAR ¥ el VAR AT (67 |

fraer @ g | ot g Afed oy Rt g T adg g9 Jnft S a1 Hres
foumar 2 tA.fa. ofd feex o frae & 19 958 | e g1 e @Rl 9% #0 Tl
=R Q4 faTe XHHT 35 9ad ST MIT= &7 |

TS T 3R Wl w=mgeTe | %



(¥) #refag I (Codling Moth)

FAEF qACT @31 T 4.7, ATH g7 | TEA BTl STATHT et i fawm; ¥ cane e
ATI bl FAA] ATATHT 7 HeArare (o fgfl weAer T @ Tdg | a9l @R T
FHACEHT HGAT @ dMgwg, T TAFATS HTaAl [l Mehad! aws, |

=T

PREEC L Tl_rf; g1 afed F Hifew T 9rEr (Pheromone traps) HT gﬁ?'ﬁ?l'l'é AR T HIE
TSI T &1 | TGl [0 AU 9 FRaewd faurer 2 f.fa. ufq faer g faarg
T T IET; |

BRI (Husk fy)

T R ST A% AT AT Fel el ATHRET AT Teoll TheT TUHT BT g7 | T HeAsh!
FIRTHT HIAN T TGS, T ATAT ATLITHT FeA bl T4l @Te FET3 HIH T6S, | T Ta HeAa®d
qRTTE qEE e T |

=T

BT TATARRT (HAAVIDT AR ST TR AT, F¥ehl TeledTs Febele TR el LT S T
Ftaer 9f Fa==er wua w9 ArseRaEdE faumer R fw i g9fq faer arimn e @ T 1w

AEHT A THE @

@) BT q9T ST Ffg AT (Foot and Root rot)

IT T[T RIEERT (Phytopthora) ATHE THETE ANES, | del (LT q9T I STH TITFHAT
TT T THT T4l g | T BEAT 13 =1E AN, Fh{Ad TrHare o1 <amaHr ot
FAST ATHA TEG | T T AT THTETE Ak ATSH,ATSHN U UTaT T ITqes HTSATIR
Pl TE AT G AT A GH TES, |

=

P! BT UTHT T ATG, Aeehl AT ARIARIZHT T 6 @d &l 108, The T AR
AR GY T @A A | BRI ¥ 9&T T G g8 qF ATErT SOHT ATSI BaA
AT | T&T HaHT FHHAT 9T Heoboh! T W Ghl ANATS Hdbel Geb? dd HTSHT SIS
S T T8 |

() & A A=A T (Anthracnose)

g1 aff AT =1 T[T &7 | AT Gnomonia leptostyla ATHE U [I9TONRT == dTTRA T 3=
TG AURT HIGHAT THEHN FbT TG g7 | T AT ATTAT AIGAT HTeAT ATAes §@l 63,
¥ HAG TS TIT FAAT 90 FTAT IMEE @ 98 HAGE AIE 6 AT, | TP qel Tehid
qUAT F W e T 909 g7 |

e

AT HIGHT I FUHTT G A9 q@dT HEaW qUAT THT 99 FH g7 | T4 THT THIAT 67
qUAT ATg THTT gv | TR AN FIT Il AT i q Tk ATHIIE GATHTTe fosmaT

Q00 | RS HEFaa ST, el




FRATFIPRIGE I IH q feaaw qreiierr aeer ¥ afe oo 8 & T faq a6 | <101 9
Fes! faferar @R afeg q gfaerder areitaaa=r ara q¢ s T8 T TAT 47 39 qur fazrerr
TS |

() TS AT (Crown gall)

TS IR Agrobacterium tumefaciens TH® MHY (Bacteria) d¢ @RE &g, | @R
FAATAT GTE T@T A9 a7 9 q Teb TGTAT TG99 {81 Ieqres 97 T@dr Ay I/ A
T AHF g5 | I (e ITAET T A -3 FUA TR GRAqT T B TG | TE A
AT ST AT I @ AT faedT QAT Ters & 96w | AT AT ALATHT ATAART TAE
AfTHRT FTUSHT FAT G FAXH Febebl T AT W@l @1 99 47 Rl age gar Mg s
FTAT @RI [TH &5 |

g

TGHT JTAR HETT & g SUAR [ AN q=T ALV J@T IHT IEAT TATS (67 F STIh
g8 ¥ Y SIS HIAAls ATHI FHITHH HTHH] H1SH T AF @SAHT g (I 91qTR)
TR ATET SUAR IIgATT I foear I 65 | g T FHAd THIET a9 fq2a7 Ieared
T FE |

(¥) @@ TEAT AT (Walnut blight)

T AT xanthomonas campestris var. jugalandis TTHE QBT (Bacteria) < A TEY | A
YT g9 5% HII AT AN TG THRAT qgT T4, | TIA 9T, | T FAAT ATHAT TES; |
IT TETHT ALTUMHT ITAHT Tl FOSTel ST a1T dfae T Ui afeaT 98l BRT aTg @31 el
TeAT 3@ | T IRETH] HAAT Fel Fhagd | Iieg Fed 3AI 9T 9l ARMHAT T Al 93
AINBA |

=

AL ITEH TTE=T T Tdeh ATHTITH GUTHITH [auTel FoRATFIPRISE R UTH 9ia ferax
qIHTRT 3T G Ad fao T & TR o 9 | AT 9a q Gl areiue=r ad 97
s TR1 | AT A1 IR AT g 1 |

) T G AT (Die-back)

N (aY

a1 T[T Glomerella cingulata ATHE TH THRH! GAaTE AN TG, | THHbl ALTUHAT b
HIRATAT ITTHT ATTATHT @R ATeTes afava | dTees aa3 92 ITqHT elergr | Ui ITdes
¥R EIES AT grgr | Y T HAdT BTET THTATE HIel &5 qas A7 | G faear
A Ui GEs | e o IR A @Ol 9T FUR AT ehRIES. gl [auTal YT i
fravept gt Q¥ feTep ®aHT -3 Uad T 9 | 3T Freare uls Hfaust ARTHT Srer Ut
T fod T SreHr arer Hamr o R fGUAT auiEr IR a=9reT aiEs |

TS T 3R et w=gete | 409



que-T

YTERI$ A IATa
NADEP qR&#EE FP qaR T fafy

Narayan Deotao Pandharipande 9= HRchl HERTSEHI Th HUehel fare TRl giatg v |
ATATITAT AT HAAT  ATealoTd 0.94-2.90 % , FERRH 0.¥3- 0.8 %, U™ .52 % &5 |

GredH! ATHR T JIATA

3 AT eTe, 3 A7 =TerE ¥ q WY SeresteT ATl 9AR s | TR AIE 94T fadeaRt TunT
T Z2T AT T AT AATSH Alhg, | 8¥F aR [FARTAT FHAH Jagare q sl 3ameHT &
FT AT TSR | ¥ FdT @I &g | ISl J§ TAeHl hShd [aHved oad (AT |
TR AT Y TH F91q & 3@ 90 7 &1 1o s |

FANE A TAMST ATAYIF QUATUT

FT ST & TET IA, AU, TLHET ¥ FeARAH ST, DT, 9T IaeT
g &l AR

qUHT TSGR ¥ ASAMGIH ({00 IH Y 95-30 fqax 9w, Irghred, suq
S|

FHEH G T q1GE

FAYIH BT T qEES 00 Bl Ted

TG AT Q0 el ER AE

T /AT QYU el /T ATeT I AT 9% 0 fefay qmer e |

gred qATET AT YRAT TE |

T HiEAT T @ISAHT TUH TEAEE T Fegd T hiX ATATE qRFT ATAR GIEd 5 |
ST WA ATAAF FHRAST AT

® 9340 - 1¥00 FHll HY T TqTd

® QYO &Sl TER

e QY00 FHull HiGAT HAl
FATHT R ek YO fIa¥ Il HHITSaehl AT Tabel | @Ted TRU 9fg @I HIEI A a1 ure
T qIHIETE SIS BETRIT ST T | ITSHISHT T SUA GIed A HIAT T Tlehes; |

FHE IAEH

STFAT STEAl &1 3-3.4 29 U ISHAT IAEA T Hicheg, | O AMH g &A1 JUHT 3 q2eh
T TR ITH Alhg, |

qQOR | ufEsT FEfFe=H 3, el



R AR T4T IYAAPT GopewT T FART fafy

AP HAHS, ATGIAHRT AATTEw ¥ ARRATS Ml Al TER TAR qIRTH TeAeTs
TreHe A | AUTART HATT STSe@H A qAT ST JITET qUTed gar AEHGEre
Fep TMeR T HAGTE AT 99 A SASUH TTEws, 9 T T3, AIax dTed SISl STsen
Al R G Tk SISHT foread RIS He IR Teg; | F 19 TS a&qebl 6%, qT qa7 dra?
e H&A ATl TOAT (R Faw |3 Harg a1 qtHarsg Mg Toie IR TRUH Aadrs
A AT Alehrg, | AT AATAAT TN A HET ITF<h AA &l |

~ e

T3l e AT FAETE Y g ATgASH el GAAT e Bl WSl HUS g% 0N g |
JETEIET AT TIeT MEATE 400 AT ATZAIAT GATSAT 17 R0 WNT AFET TR 67 Ty
TART 878, 50 AN HA T TExare aiex Mieheg | e T MHAmedr M 50 IRHe YR 9N
HAHT T &6 5 AR ERAT B, |

TrER T HAT TSHEART YTATHE FTq ATHTS (TTPT GRETTHIATNT AT &I | TaR /17 2
7 afF ST TS U688 | TR HF G @Ak ATHAEE Al qehl &TH1 TART THIES, |
ETHT SUTehT URCTEa T &aT WToee IR TR qIRTHT e | avepl FART ¢ i 7 G0
T YA, | AR WIIAcAH] SIHT 24T AR T HARN GRTER HE g7, | SHA JATSal Meaeh]
TeR, 79 T AraRers A9 ¥ WA e faafad TReT 940 g7 | IFHIANT S q9r

GISAH] THT LT GAIRS, | THT MSAA TATSARAT [FF FHXEEHT AT fae Tag |

TEEIHT AT UGS TEIANT TGS | THFTATNT AfeherH HIATHT FIAe aedT T |
AT TATd F9Y AFRTH ATF 7T Gghad T Il @Sd a1 a3l adTs FHel@agrT 17
g T e foeardr wanT 9 afq afbes | 9947 geetad qAars MERAH d{R fHars
qi Hfehwg |

GIEd @ AtHed AT TAF AT TAATE FAHTH IR AT Alebvg, | TXAT ATITH]
AT ARTR FFTHT T@IA AT FISATT T DATIHAT T T Fiebrag, | FAT T&T HAATS HTH-THTETS
SRS afeeg | 9T aTHIaTe AeAATs g€ ST TS+ Al qa 9eal Hecdqul 27 a1 | {el TG
faafed 98 U9eT YHE THET HUH gaT MaRHddTs @red al JUrET ITHET (Harg et
T4, | @IEd AT U I AaT T 97 fa €39 | @red a1 JUIET MeHe 978 AHIEs, |
e AT Tl ARBl AAATg haT0R AT 968 Hddle Sl [GUX ATHaIeae SANgar
T &7 | T[4 e Ja=ATAT @red a1 g7 9¥ 90 9y Geae Wit a1 |rsar ar
FRITAA T I TAATE BIAR AT AT g7 | TMEAAATS TeaTsd exd dad | fedw e
UTSTET FYFewd dRHT TS AW TagH | Meeedals 818 qursd (|l 94 3 Fa-9=Td
AETH GATgT T4 e | T TaT AA FET by AT g7, | F&T AIATHT FrAeehl FART T
A e AFedT THaTs AAes readl TETIEs, | @IS TET Aga AqeITHT FHRaTae o

T G HerE TS ST A1 Wi A e ot e |

TS T 3R Tt w=gere | 03



WW@T&'@W

AT FAHT qTE ATZAST JAT TS AF GITGHT qTE G Aterer qiegfe TR0 Ser
TFH faefirare STRmST afe

THASTE AL [AUTET TATTY STAATATR] INT HRT ATATAT TAT FeATAD! il
T afer,

TATATE A TAT [AUTEIRT AT T8 I AR Targd dfeh,

A TR THT 5 IATT HH g T TIH IcIEA qeH

e TIEAT JANT &7 AT AT 967 Iaed g

TSHART AR TGTIT Al |

TATIE AeAPT RIAIRAT FH T IAGT ARTT FH T |

M AT YeherT T IREAW T qfedr

HFRIP el [HEGRT Tabl adls HF Hbeld g1l TR
qTEIaTE WA TATHAT STHAT TR,

TSI FATHT AT Gleal ay,

TSHT STl A& GIay JANT TR HAhT FET T |

MRS TET TAT T R

q ART MEaETH FAATS (qaTeh! TaEATTAR ¥ 3@ & AT I (AR ATell fasarr
ATHART FET TART I |

AT TERITT ATVEH TN T&T 8 FATET TGTHT AT HeAshl TR THA
T |

FHAT THAATS WIted AISHT @I AHar, a3, drdr, R aaeides (39,
feraaTely, W, reprgHT, SIVRT, e, fae, TaaAT, aewRT, o) W 3R 3w faT @
FATSUR] IS [aedThl FTT FTAR | ARTHT L-90 9RT 9+ fqare amefds
faruTdTerr ®9HT YT T Afh F@ETe TN PR AT gAHT AT fawararg =te
FET 9T qcd I 9T g qa |

TYHAATS ATHHT (HETS 197 TS FTAT IRAT Aeaehl FET U9 T Afeh |

ZH AT FHAT 91 ¥ e fearer argugrT =g war e gu o

QO | GRS e gohTE, T



gUe-¥
PIEUINEA R e

ITETEIF THTUNERT e I T JATEAH ICATESF ¥ STHIRIES feor=rel 34T &% gvg | AT
I% T Hecdqu WUATI U HFRAT ATRET g | dad, STHRRTS TN T a%q &
qf BTl ITATATS TaTd S T~ FRTPl (99are fEers T Ieael YUl AT avrs
HI=T ATAYAF g | TeT THIURT ATIR F TFIE THIHRT B T STHRTATS FATIA
foreaar gAe® | ad ANHEHAT qie=T ARuH T [gearadr gear quArs Haid o
FTIH T AT IR I T A8 Mdas IR TRUH B Al ITFeE Icaradars a5l &
femr fafaq FMf=adrars grTiee gamiiee aiq=g |

IR JTATEHHT AT T I G BRATRATTES M= ATIave JHaR THIEs, | 19 YT3Tiee
HIEUEEE AAAR Ioded TR AR [Hi=rd 19 rgiives garoieey e e o
FAHA qAT ARIET0T Afard FaHT Tes |

JHTUERT T AIIQUESHT JIAH MRANES

%) THTUIEHRIT T (Certification Body)
ATALTF YORAT ATATS ITSIE Ae=adr Jar T [T

g) THTERT P78 (Certification logo):
THTUERT (eIl F=aTed el THIUNHIU FTAFHAT ATAeAE I 9Tqae IT Tl FHTI
T AT fag deba / fores /iqes / TR foreg

M rreor (Inspection):
F FT FITRN IATEH, T AT faaq=0T g faiiea AIave 3@ @, /& 9o awfed
AT T ATEAGRAT IAT AMSH FATHA T A= qgare T HrY |

o) Tk Haes

TR U THTUEROIRT AT ST IATa, Fead ¥ faaorar fHaifea uthar 7 ades
T AT TS [AIRETITHT ATIRAT Thehd T FHIURRT [Hebraetrs afqase T diipual &7 T
grafead AT (HEHTIeTe Sorerd Ured yriafades

) HIYSUS (Standard)

HIYGUE TwAT Fl 39T ATRHAT ATAE TARTRT AT o ATEST TolRehT aATNT Avaitega e
HTAR AT g T AR UTFF FHT IATGAH ATIIUE o) FHATR IATaA (Parallel
production): T3¢ AT ATHAT T SATHT Teb THAAT YN T AT qBTATE IcaTEd
Tk TSl AT SATAHT T |

TS T 3R Wt =93t | 0%



©) TYT=I (Conversion)
faferare erept fafersm <= afsmam |

) YT AT (Conversion period)
uTETiee fafadre @ qurl % TWetg IcdTied axdel THRY o fagd qwa A
qATIATS FATALOT AT

W) FAaiET AT (Prohibited material)

ISR JcaTad, Teirge 97 [aaor TeRamHr AR T4 gidaiad a&des |

C)) frafea i (Restricted material)
UTSTYe IATaA, TeTa qIT [aaeor oAt JHIUIRROT (Hehraehl TIehid faue AT 9anT T
it F&E |

?) W IEIU] (Permitted material)

UTFIE IcaTed, Fead qdr [qaeer Jeard YA T Al A @idhd a&qee Tgieed
THTATHROTR ThR

q. B AT

F UM HTF AT FATGABATA AThHITT FTHT ATRAT FATGTART THINIRRI RIS AHT & |
JHTUFROTRT AN ATAITF I ThS FUFA  ATh TCT T48, | T qHTaTd FHTUTHIT RIS
FF e FHTUIRROT T GRATET G¥IeF T FTH T FHa;, | A FHTUTRRT T&T A @ el
ATher fa O gaT b e 998 | A UHEH AT FUFEEd HIA AT ANHTETE THTUHT
RIS daaa |

R AHfed FHTOrERO

ITFIeF TGN AT T I T Bharharaes Miyed ATIeve dar TWIes | 98 ITeiis
HIEUEEE AqAR Icded TR AR Mi=d 79 rgiiee gamoieoy e s o
FTHA qaT A0 T qradTE YT AIeved AAT T @ | ARAE ad 8l Aq
fareaeT G¥STET FUFEE AT FUF TUH T YL GH GTHT TGPT GATS AR AT &%
T ATEE | AGHT WY UHSTAT FURF FT JCAGAAE &7 FA AR JTET FAereror
AT JETAIEROT T AR Gl AT b FH g g, | AR (TFTEHE ST 7T
FUFREE T YTFICP THTNERT (b (R FAEE TATUNEHIO JUITeAleh] (o1 TLhT B | STEe
THEITT ®IHT IATIHH] TG ITFF HTIIUGHT T T/ LRI ATTHT TF [ATeq0r
T GHINTS TGS, | THT FHHET AT FATEwRl ITATETR! TURAR (AR T SeATGh T
PR T JATEH &I ATERHAT (Al Il ATISUSEwdl [dhd Teiadhl B | STaH haeaswy
TETREATHT AT S ATE [RIT0 T =T ATa9qeb (F<IeT0 BERaTeArs i el
AFEIRE ATHEH THTELT JUTeATeh! faere T redtied T 3 |

qO% | U i gohTE, el




ATAfEE THTIER T&T e fafga aaes I THes |

Fard AT THEH TAF A TTFF HAIEUGeH AT T/ AT [eT T FanT
qe TTag | T&T AH(q AT BTAT TR bRl G247 a7 HUF 9 q97 AR a1 Teirdeh
g gaRa |

o UUF FHUBH ATHITA EIAT THMUGIU THg THEHT Aag Aadewdl AHEH
THTTRROTRT HIRIAT T a1 HTH{Gd STAT JHIURIO TR THEH ATHHAT THI-T
fegs |

o UUF GHE IS TFHIAT AT YT ATTEUE TAT [IFERT I T Ffqagare
ary fadreorer anfir AT feads |

o IHEId HTATA ATANE [AAA JUTATR] LTI TaG, | T AT THEH &b
A h] AR [T A Ge&Id AYATTH] Giaieerl fqavred dAfiqer@ Toe) T
T FUBT BITHT Th Gaeh (870 e |

o TXT ATANE (AT YUTATH] ATARHAT 8<F TaLl YTFIeeh ATIIUE AR HH
TR /AT et Wy o fawg |

o 7 S WIIGUSH! TTAT TPl Eav IAATE AIFTHT (MAHAAR HRATET T |

THE THTUNH FeATATehal

F. GO qHE (AEHT a1 foFq |, W)

T9 AN AT HUFeeh] Aed MR=d qHg, Tehprl G, 9 a7 FIASAR ATHAT
THIUTRR TR JHIOT 93 fam soerear gw |

g. WR (g, frafasat, =)

TG AT AT FIFEEATS AMET RIS FAHT JATET IR SAALAT T el I TeMeF,
fraTaeRdT a1 =aTarrer TATOTeRROr RS WA UF qrai-ad Fedd, HaTdehdl, sATaTreh! ATHHA]
fer =gaear g3 |

3. FEWIRTaTH e IR frarieer yoretr

“FEATNTATHA S O AR JUTell” AT IcaTaeh T STHIHT ARATHR IR BRATATEHh]
FEATNTATHT TITT IR ATAR o1 g TTFIh HT Foaradepl TR (AR goreir
TR |

TR TR ERaT

JATETHEIRT THUROT R e

&

THTUHRRTT (ehTIgRT IAEHIT FAHA

&

THTURU] R T T Aqa7d TR

TS T 3R el w=mgete | 40\9



&

s [AiveTd #R

&

urEive et 94 fafvero

qrETves [AReThaRT ey Temea=emer Hieeror

L

?ﬂﬁwwﬁﬁmﬁwsﬁéﬁmﬁ

THTUTR [HebTagRT Tidaad g q91 e
THTUER O

foAT o1 GRS YR qaRAEd THOIT FETH
EASICa]

TR =T qomrett

HATedAeep (A=A GuTell (ICS) Wbl & & ? AT [AA=0 YUl (A.F.9.) HAehl HHED
THTUTERUTERT FIRAT B, STl AT BUFheedls Aed TRTe JTFIE FHUFRIHT 59 TS s,
T JHTORROTRT @ TaTs IHTe®dl ITFTeeh IcAaH! [ash AT FednT TATSE, |

ATTHH ([FOAM) I TRATIT ATAR ATARE AT JUTCAT T HT YTFIE TR {harT T
U fafga s&dmEst &1, ST A UTgiieed AR [MEd GHedl e0h qaqendl alid
féreror 9 T A ST TS qUHT AfAfaars dAfa fawg | st e gomey
AT T THE/ FEHNT AT/ oA JUF THE Faeewed arell Joarad T+ FHHAT AR
UTFIF AIIEUE ATAR HH T ARE gad T UTgIRe THTRRT (Hebrael Aaie faer
JUITEATS WEl SFAT BTH T AR HeATSA a8, | HeATge T+ FHHAT GTFT¥e THIOER0 fehrae
HEATAT ATATF (T JUTCATRT TS ITCT TARAHT, TE AT FHATIEERT AFAAT TAT
ATALIHAT ATAR Fel HUFeEad I I qf T 463 |

THE I
AT fAaeTor qurrefier fHeiRor Tt IT3TiRe AIIQUSHT STERHT Bl qe Iaiaraese
Hier@ M@ YTFIE THTIERY FFaTars el qi A=A M= Jurerel THE 39T
| JH AT EAHT T3 AIIUGh] AHT FHEH BUREh A¥hlgdh X Idl TS
T IHIEEHT ATAYAHIBT TIRAT HEcaqul dIerd oam ediepl Haedr fAerey ad a9e
SATEITIAH] ATATAR [T e |
HTARE AT JUITATHT RIEES:

o AN (A JUTAI &Y HUhe [ ae TTFIeeh TeTul qaT FHTORROT Tl dr e

Q05 | RIS SHHiaH 3T, el



G TG T HUFeEdAls ITh SAA] TILh! aTell IeATEAATs TR SIHT IS
STATEAHT FATARY T FARHT AT T&TH FATITS, |

Aqrecieer (I=A0 JUITETer TATT FE9T ¥ =] HUhT AT JATGHERATS Ueh STIAT el
TRTE FNT &9 fa ga1 faeras demes wmaad 19 afar aqreiag |

T FUFEEATs ATIRET ATRAT IS qTHied Hed [HIRO IRISTAT TediT
&8, 9l &l ATHITT EIHT FUFE® ATIRET SRTHATE AT |

T FATHATIEE ATH{EE TTHT T TUHA FATEH ARTAR AT TAREHH AT
AT AR @9 FH WSS |

AR [T YUl EeIe® ar=ehl ATTHl THRET FeTUR YTFiiveh Jcared 9T
farshl FrFATE T T 91 ASEd a9Sd FednT TEE |

AT Ta AT ATReEdTs F M= arell el qRErar e TRIeH
qicbreg |

JeTTereF AT SATIATS (HATHd ®THT Ueb U AT SUaed TRISH Al |
ICATTHHT AT ATATAF AHAEE (A, AR, AMG) fohl T Fspraars aqegsr ad
qEEEars (Al faawor T 7 Hiewr e T

I FUFEEAT T TAT G TARIIRHT TeaATT T |

fafae=r SITasnfd ¥ g+l HE Fe@e®E are ATAISH HATHATTH AEAT ST RIS
HEd e |

IATEHE® THEHT FATSA & HURI I3 THTUHR fepraars afsrer ade |
THE AIEEd ATH{ed ETHT UTFIE BT Grred] qaH /A FHIT Taees AThd
FRIEET qT3 a5 |

ATe ATALTF PRATHATIEEHT Focdle GHhTd TTSSA |

ATARS AT JUITEATel R

TH AT ATARE AT JUTATR] ATHHATE TSI THIUIRT JeRATHT ATeg g =ATed
F I FUEF THE, T FAT, AT AT (AT JOTAT FaATeTebl AT e T
I TR gRRAT qAT BRATEATIEs THE TRUET gRg | 9,

AT=AE AT JUTAl GATAT Frhar

ATAE AT JUTATR GIASATCHE FFAT T BTG

AT=AE HATIGUS

AT=aiees fAfeetor

& A= 9T Srefa gEa

ElCEREDIRT

A=A (A= JUTiAT ol o IRTaees aiad Fuhesdl &l fawm™
CIRER]

afierg sraegTIH

TS T 3R Tt w=gete | 0%



T fraeaor gurette TRRiEe

g eI

TATAHT BRG] e ARTMEAT TAT IATEHAFT A1 ATITHT FH Tgo qUFEE T | O
grgTiRes gHTOfTeRRurRT AT ST &l ATATSH gk PRATRATTRT (TN, ATHIERT TN 311fe)
1 AT fafeq ®waar e TR THIH g78 99 Ahiah Al AN dEsE T T
FIFA T TaRA TAR T qREATAT T Taeg | THT AT FESTAES AMSETHT TTAT T heald
AT SIS ATITHT TR T AT AT GOl FATARRT (ST EAT, |

ST A

I FYMHT AATT & &1 AT AT (A JUITeAT AT TRAHIS, I & AGARTE® TIeahT
B | THHT T FRIT ATAKE AT JUTAT FATSTE T AT b TG [LIeTheeal T
IR TAT GTFIRE THTUHIUIRT AT ATAeTE JEadee a1¢ AAEl FH g1 Ehl B |
A=A (A= JOITell A1) 9 AeTeed 41 GHTATEEdI ST [SUal qguel $H, STgel Tal
YTETRe THTUTHROTRT AT AT F ATTEE® ST ARGTHT gad |

A T A TR-TAR

ST FTFETR! ATl FJATEH JOITAT YTETIReF JUTCATRNT fHeaTSTeal @ | A% TSR FeaTaeh]
AT STaTF AT AT TAT TEIATAET FTSTHT A ATEHT TANT g FATEH ATHATare
EAGH AT JIUUHT AHT ATIYTF AH ¥ Al ATIF JIR-JAR g9 e @ | Tl
Ae® Idaeh WIHT AT 9% IR FTEITIAHT A o M/ SAfches (Feraeedi,

gATHAl M) A G g ATILAF 3 |
e TG T8 TR

FUFEEA ATHAT AR AT IARAAR T q o qFART e g T Faa | aqd a9
[Toa T FEr Faaaeld qg SAleedls Jebdv Fel T3 (47 IrdTed T das | [etarad del

PRI a1 FHIb Ale THH 67 ATZART AT<SHA |

® IIHRA R AMIG Hl X
o FUFEEA UTHT YANT TS IATGHH! TRHATI TUHAT T el fashl 9 qREHATOT AT
JATEA Bl W~ A=,
FUFEEA TG ATHATAH] Hecd Ud ATRIHHAT o T |
Q N
HIFHH FRU @TH IATed ICHITHT Hidh A4S,
o FHFYATH FHUFESA d¢l IcATad gv WA dTeh fam v

990 | 9fESH FEaIA THTE, e



ST
SATETHT FAHT T TIRETTHT STAEEE

» IEAR R, A
FRTEATAT AT %77, (AP TFAT
o= 9=
RrdTeT e Hed AE@X UF HEAYW B 2l | Aledl TAH GEAT ATHT THH! TAN
T IFGUF T RAATs IIGAT A@Y A AT, | AT Fed RIS qg1 FHRTATST eragsa T
QI e UfGATH! YeTel &8s 9&d o 3@ 3O SOl Agar qar afve® H" T g6t
ferTaesaT Scata WU WA | 79 &l fEATed &FEr haArad AqHT 9 O T @
fafa=t STl gefaes 9 3= 9eTSl SFETHT 9Ted el HUTadl &des afd Al sl
ST & 9 9+ A3, |

TUTART TSl &TAT YTSUHT [arq~ STl @l dIee Hhidh hidh W, I q4AT drhl TUH!
UTSUH ERT TSl [afde GIadl ardreRy ¥ T9 Ja [aiqe] TSIael Sl dA@y AUl
HTH T Alhes, TS IId SATAHT AM@Y TARI T fafq] IITRT Fe&adhehl TTHT TART
T b FWIEAT TEhl G | S9TeTehl UeTel &8s G AN q97 a6 PRTeT AUehlel Fefehl
Afdfeeh efearel amTs e AT qigeell TUEEHT qTgiaehl qeTd g Al aTATEaRT FreATH
I T el Fed@iTa TRTT GRATST TF, | TART AT ATGYhT ATl PTG AT § THT &
HURTA BT TGRAP! HISST JATGAP! ANH AT 9T AR d1ead A4l qfed T Ficbreg, |
TUTTAT I ATTHT ATERET HRT ¥ 3F Ulgcdard adqrad qar gfggrare faarg fafa=
FIHT BTH TIT Frae AT AMSUR! 90T T AT braesald IJoATa HUHT [aiq~ ATdehl AEEs
TqTeTeRT fafieT SEeHT BiAURT G | BTl TITTHT ATETel ANTEHT Sl ¥3%¥9 Fday Taehl
T AT R[4 A HARTERT TR 9533 &9 AT TEhl T ATY AERPl Iaaad 599%
H.I7 qI7 IATEHA ¥.00 H.IT 5 (MOAD, 2016/17) | I STEATHT @R HATTIhT GTTH
990 FHT TEHT G T Eel fa A@TA ANTIh] GTF 98 Fae? AT TEhl @ AT TG S04
Had d9r IAEEE V.8 H.29 G (DADO, Jumla, 2016/17) | AT TATE &7 STFATHT ATGLH]
JcATE e JUTAhl IJcqTdehed Hwal ol afgrsg UM STFATHT AT@¥el ARl &R T3
AR &R T (b & TEH @ AT JATET I BTAdl ST T@T3T Hichd ARITEAT
gaTEs U QTS AIPUH! G | AP THE FRUET : TURART FAul [gear gcarad gfafy
qgT HAHI fawarer FHI, [a3eme IAEd TRUHT fo@aes Ao q97 I=d e gfdiaegs
FATATS Tehl S |

MUY HAH] [orsal Icarad Fid [qehrd T JHET Headl [aadl JATEA TR A@Td AT eh]
TR QMR I TRTIAHT AT ANTATAT AT thex ASIBICHT AT TTaehl B, |

TS T 3R Wt w=mgete | 999



qveror ety

I ATGLHT BT AT IO SATTHT AT, J0\9319Y JAT 09%|9%, I I q T 3fg =7 R
T T B ECATH] FRFHHT IATE TAT T7of Fo ATRATHT TF TR{aF FoTee TRTHT 2T |
I qaek TF UTH{CE &M O/ YO Tl YThdes TAR TRTH! FIT | Faeaehert ATNT STl 218
qr@¥ GART ARUET fa7 | Urhfegerr ot Ufaer AresTer HieTs WUHT $aead a4T 3 <f@ ¥ 9T
FITAT TR AT FAE TRURT 2T | Ahfey Tl sacewar =g 94 4.fa #raw afvws
T | @3 WTHRICTHT AT T FeEd FSIUH SISHT ATT UTH{EF U Aaiy TGAT I
FIEF AISTTH ARTERG ATEd AT 92 TRy Tqof Aferear faadr | a8y qrhfeg auer aneat
TIEEH ¥ AT SSIUH] ARTHT TIICH SATIUHT (94T T TSRl ANTHT TF T2 ATF aATdUH!
forar | a7 eI UTHRTaE MRUHT ATRIETATs Th gl I FTATdgeRl AT SraT S<HT
Y AHHT TAR T THAST Faedre 4 T.HT. Ffq d1T ISTedl T9=1 d8HT 30 F.HT.x
q0 .| T HTIH T AIRTHT a7 | WY g5 T TSHT AT=AT w0 @ Yo FHT. I AT
Tfguept forT | TR ST AHET FfEUHT MSHA L .51 qfe 97 FHazarr awer g Tiewasr
fore | T=|T UTRieE T YENET TRUST ATHRICF TUATS FATATT BeX EhT AUH UThICT
a7 23T WH [ITF | T3 Tach TeEaFHHT @l TNH FIad [Febasel HdY elsUHl (93T |
TR (AtAT fq=ms, MeHe qaT 9+ EXATE TRUHT (94T | STaT Hebead 1T Hlicieh ATEATAT
ferguert foram |

99R | YRS SHHaEA 3T, S



TS T 3R Tt w=gete | 993




EEE e

ot % 3 & T : SNERAT TR AT TF WHET T WA
qiRerurane I Afanes

QUAPT : ATH, 063/O¥ TIT ATLH. 09¥ /9L AT TFATAT &R TF ATHICT
gfefer afeeror

, I AT ST
w8 11{:;6: S| TR R A IH g aﬁ?amgwqﬁrw
q = 9 ata TF UTHicT 3y Y9
3 CERS afere TF UThicy 39 ¥4,
3 CERTE afre T UThieT 9% Y
¥ CERCE afa= TF UThics 12 %
'l =7 9 e % UhicT Y9 =9
% CER gTdel T3 UTRicy ¥, %
9 EERL GES TF UThicy X% 93
S IT R | ETEA TF UTHiCT 4% 2

AT AT TF WRICFATE IR bsy foean
7 AT FHATAT NPT TF ATRICFepr AfeTotr
e ASEATHT TRUFT TF ATRICTH ATTST AR T (¥ 2@ 3% giqerd) 9=a1 et (¥
g w9 gfqerd) e @ Hr AThiey awa gfqerd a¢r qrguewr forer | wifas SraEr ==
AfgTRr afedl e Sve ATEATHT TVHT TF AThicFare AHicyF qher GITerd =T Tal (3%

9% | a3, R




gfaerd) arEuR fadr w9 = AfEATR T ETH TWH TF UThIETATE UThics Thd Fiaerd
TerTeaT FH (1% GiTeTd) qrSuer AT | AT BT = Hiedre! qfeer qur =vdr g
S ATETHT T TF THRICFATE UTHRIcTF AHe TAd TITwal Tal (L9 Fiaera a9r 4g
gfaerd) arEuR fadr w9 = AfEATR T ETHT THT TF UThIETATE UThics qhe Fiaerd
FIHET FHH (Y'Y giqerd) U A |

TS ATTITHT TATAT TRUPT TF ATRICFB AT

AT AAATHT TRTH TF UTRICFH ATTST T e FTITHT ST&T qTSUH! (94T | TH AR
afae (¥¥ IfE Yo giaerd) T Eed (R% IM@ 59 Giaerd) STael @Al UThRidg dhd
greeTd SET ITEUHT faT | qfreHT S WieATRl qfedl 9T J9 gl gArad STRATHT I
7 UThicgaTe TRics The GIAeTd aer (XS gfqerd aar Ly gfderd) qrsuesr Rrmw a9 o
afgATeRr Afrdw e TR TF ATHIETAE Ricy THA AT FadwaT &7 (¥¥ qiAerd)
qEUH faaT | IR e = AieATe! qfew q9r TH S SAfae AawATHT T TF
Trhfegere Ahiey aher giqerd @erTear el (59 gfdqerd aar 93 yiqerd) qrsuesr fodr av
= AfgATRT TG EATHT TRHT &F ATHRIETATE THIEF AhH AN FAT=T FH (5% Ffeqerd)
aTEueT T |

frreped

Tl 3@ ATTH ECATAHH B Tl HYehAl avd qIT AT ATEITH] HaTdA TRUHI T
TTRTageh! AT ATAR I =T BTee STl aid AETHAT ITHRIdE TR FTd Tel MUH]
B | TG I=a AARAT TeaT TATAS HARATHT T TF YTRICFATE IThRIaF ThHA Iaerd aar
ST 3T | SAMGE ASRATHT BT SIAehT afd ATERAT =T HigAThl Gfeedl 91 d97 gwrar
TF UTHICT Tl ATHicF THA TAUT T@TS Fel hAHl IAl I T Al TRl 3 |

IIH qTHATES ©

DADO. 2016. Annual Report, 2015/16. District Agriculture Development Office, Jumla, Nepal.

Hartmann, H.T., Kester, D.E., Davis, F.T., and Geneve, R.T. 2014. Plant Propagation: Principles
and Practices (Eighth Edition). PHI Learning Private Limited. Delhi. pp 915.

Karmacharya, B. 2009. Fruit Cultivation and Propagation Techniques in Nepal. Hetitage
Publisher and Distributers Pvt. Ltd. pp.223.

MOAD. 2016. Statistical information on Nepalese Agriculture, 2015/16. Agri-Business
Promotion and Statistics Division, MOAD, Kathmandu, Nepal.

Ranjit, M. and L. Pun. 1990. Trainer’s Manual on Temperate Fruits. Department of Agriculture,

Agriculture training and manpower development program, Kathmandu, Nepal.pp.309

TS T 3R Tt w=gere | 94



AGT FAAT e IATIA &1 AT &I FET

 IEHAR R, S
FRTETHI ATEETT s, AT THIT
TTWEH ITET Frar
e TG AT e
FAUT [TEaTehl AT ATTITF FaLdeh IcATed IR AT AT AT~dH 8T g Fiides AfEAT
TG | Feheld TRUHT BT AT@THT IAEATs UTHAT 3-% f&d TF U qehrey faar qear
FISHT ISR THIE |

gie MER T fadt ST (Riiefrean)

frdrer geef wAhdad A9 /I A% IHART AT fo@r SUER THIes | a9 fRtaHer
SIARHAT I (TSTeUe! Fordl aTe@mT &3 qrashd U Jaerdl drgdrs dede T qdl
FG 3 AfedT Sq SreATes | 79 fHfaasr Iraners @ifdftrda afvwg | 79 SUeReTe
I3 /3ATHT TEehT AT /AT SHAATS I qcAe® 8da S gl heedzd a1 I
HATATHT ATITB, | Wafhebdd &l gfe M@l aMare Atae Afedmar afgdar 9+ dra
HieATaT Fordl TR QT §75 | TFH! AT FISHN AR a1 AMEHH! haAl dd Taehl aRT
T HITATE aTedr ETIae, | aTedl Aiadrd afe dewed! a1 Al Al drgelrs Hhie qreard
BIAIRS, Ta b HAd 3-¥ T A&l Alhrg | &A@ AT AMGHHars I<h AThd
a1 Hedls HH AN GIAT U AT | Ble AT@IH AAATS FEl TR R g 3
AfeAT AT sATeedd g | [orEl TR AT FISH aThd a7 sHhaHl areldl T ARl 3T
e T BCATEF AR BRI AT [gdae | caqafe; e saedr g1 arl {aques |
TR [TTHT AT [HRTHH AN ATAEE aATSAaae, | Tod AT S @bl IAHT A0
[T ITER R AUG TR TS, |

T AT SR Al T4T T4

AT IF T THEHT AT TEL TS G Y 00-9,000 HIaR Tl ACTIEH, (b v
fry w8 MRUAT FEETET TURT T qAT BRIETA AT [FFATHT ATHA T IR0 TATSTST
P! Feeed faeaT HAR-T9R TaT IR 97 FRT i Ried 748 | @R TE TATIAT THET
AfSTE qURT T EAILE | TR YIS &1 SUHT HS WA HIGH] TE (q@arsl Jig
7 e fgdt &7 9Ot €31 U WA=y | AR AT BHIE RSN ST afeT0T-94 Tebeb!
Tl EAIeE | PrTd RS THAATE R 3FG 3 T2 el T s TR SeeAlgs THET
RIS, WU, AIATAIH SIET, TFEe 8als WAl HiFAT gAIR IHET ARSI | 9id
o fHET ¥ .S T 3R U FETHN TEHA AT T, | TR AT Teh Hax =rerg

9% | fES iR T, SR



qUF TSEE TR IS T AFITE ATTVAHRAT T ST AR ATIREPN FATSH Al | AT

THOATS THER! FAgare Ha Y G AL F(q Al IS[IE |

BTe TG T AW

HUH TSHT ATeASRE TSRl 30 30 FHT. T T @ TR T 90 AL NI AATS |
TET 3 TAHT T 90 AT FTAH TGP T qAAT TAIT goT | WGHA T AISAATE]
AT T TSIMG STFT ASHN T ¥0-Y0 F . AEAILE |

MRy gfata
ARIEE T T

ARTATAT AT 5, SRR TATTATS ATAR TATSET e AELATHT TR TF ITHICFTH
AT </l fgell el SRg J&T BT T SATGE HAALATH TF ATR{SFHT AT =IAHT qfeedl g
afg =R AfaH BT I U E TET gl GiaeTd dersd Hith SMaUR o |

AH{EF TUABT

HETHT A7 FeReAHT STwaT G TRAATHT 3R (b [T EH G | TF Mg AGTHT
UMy TaT AR JAeTd adT v, | ATETHT I o0 FeAhed e avd (faear I@er aie
TFEF) TAT ZAMAE T AT (FozaT Teep TS TR UMHEF) TF AMHF T Flehes |

I FETITAT TF THIEF T AP

STIH TS ATEIH FIEF FAE T A4 T U T4 |

STHITHT Fagdre Ha (4 .41, IJASaE Feeahd HITH AN FHeX BerSIas |

TAATE AT THIdF THAT IS T 3-Y BT T8 T BT 5-90 FHT

F THES FATSIIE |

FITTFHATS TT el HF 3-4 T H Tl =Tk T ATAFTR THITHAT S FIEAILES |

FILIHAT TH T ATIFET Haard HiRd 3-% T H AT <k €T THIIHAT Tgh

FEAIE |

TN, FaIF ¥ AT AT THT fezame Aiferet Fasmr Z@m s #ad q.4-3 AT

et far aAreIeEs |

ATIAATE FIETFHHAT (e T ot 9 game o Fe T SirgHue | Fifauer SRTes

THET TASMSTAT BAHT AHBA B AT, | AHUG, UThidy IEebel grar qar qHl

Al T ATAATET ATATES, | IThR{EF THH! AN ATAT T FI&2F b Aol WIS

qUeHT (AT ATSSTRT HIATSHT) EAIS |

ERICIRE

Iv UThicT TRIHITS, fGeardrs FTAEs STSTHT (FTATEF 39 Ub TRl TATRR =R

20 | TFHT AT TIT AIESHT I19 a7 WA AT FARUH &78) U el qEIag | FTarasg

ETITHT G faeardrs IHRA TR TN e dl TEAT ATAAT T AT ATHAHAT fereares!
TS T SR Wt wgare | 199

YV WV VV VVV




ST EATES | AU SRS "E IR GATEs | Aty fawarer Aifaare e
gieuag | @ial gebdieg FATSd Aiedy TR SITIes | FTAgs sTSHT AMGUH fauarars
fraftaa sowr fa=ms fequds | Ay STSTAT T@ET G 97 Feehd! ANSUH! HINTHT
TG [T 95 T3 ANEe St HY [Fel &7 A |

foream A=

FIATTE ETSAHT TAHT Ueh AT, IThHaewells § Hax =ere T ATa9hehal AIRep! awTe
HUHT TSEEHT THTET FETH! FFIC AA G TIHICIHAT Y &SI, HT Il AN T Tk AfewdT
IS T IETET @A W L FH ISR TATIRT TSHT ATSASNG ATSHRT G FF 30
FH ¥ fawarefa fawarer g #a 0 AH. &7 T Hd 5-90 FH el FHerdr I
STaTs faeare Arer {9 T AAdEE | FOHT fawar AW qeaer TS AMET FF ¥0-0
YA, T AETIRG A Tl A qIT AT &A@ 9 Fioradl g | AT [aq@amesl SR
TS AT TF AMHIEF T AP

79 gfafudare IThRfeg THHr N7 WSS R (AT ArEstd Hidls HUR) T HATE SIS
TS, | ATTIAE AR AISATEATE AT Fhad TR TIEE U SIS HT &b AgUeR I+
grafeT e AR TF UTHICFHT & TS | T JUAHMH FATATTFHN FI TG TEH IR/
TG | ATHICTH AHAATH TR 7= YThiaFH] HwaT S ATHICTAT del TR TS |
fe=md

e faear Al dokre fa=mg feques | oadls w899 E g god foq faErg
THIES, | T & fg, 9 HIGHl [FaT H1aH gl ATaedehdl JaR &= T 9% |
TH AP

forear IdT Fepufy T T@ TURT AT ATATHT UTAT ATSIHT AT TCEIHAT TH I 3@l
TS | G @l IS bR heafg $d¥ gdrSHuUSE | Afd AdATs dgd fagdr 9
ATITHT TATTHT HATETH! IR FhIA @I AR gal AT FHSAR A A ST T HAH
qIFA TS |

fereamer & geTSw

FAHN T SATHT FIATHT THART d¢ A@l g1 aal Yodd A@rare (qebdl grars e
FASAIGS, | AT F AS-ATIE HeATH T ITIH 878 |

MeRA

TH FETATAIS, T HIATHT FRATAEE T+ AU EAT FHalhl Terdare ATaedhal AqaR

e T ¥ ShIRATT E2TS U, | TMEHS &l [aedTells 38R 799 T UhaH e [q0R
I &7 |

995 | ufEreET FEfFeaEE ST, T



Status of apple production in jumla and composting process

m Divya Shrestha,
Students of LEE Program/Fourth Batch, 2076

Apple is the most ubiquitous of temperate fruits (Janick, Cummins, Brown, & Hemmat) and is
fourth among the widely produced fruits in the world. It has its own cultural and commercial
importance. Apple is considered to as high value cash crop of high hills. Apple cultivation
has significantly assisted in improving living standard of farmers of high hills by generating
employment opportunities and income. More than 7500 varieties of apple are grown all around
the world. Here in Nepal, farmers cultivate red delicious, royal delicious and golden delicious.

As Nepal has a wide range of climatic variation, it has high potential of cultivation of various
fruits. For past five years, the area and production of fruits has been increasing. Even PMAMP has
a target of being self-reliant in fruits in upcoming years. The total productive area and production
in 2016/17 is 110,501 ha and 1,018,308 MT respectively along with the productivity of 9.22
in fruits (MOAD, Statistical Information in Nepalese Agriculture, 2074). Talking about apple
cultivation for past six years, area and cultivated area is fluctuating. The status of apple production
and cultivated area during years 2010/11 to 2015/16 in Nepal is shown in Figure 1.
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Figure 4. Trend analysis of cultivated area and production of apple in Nepal

Even though the climatic condition of Nepal favors for the production of fruits, because of various
reasons such as lack of mechanization, inadequate fertilization and traditional practice of apple
cultivation, Nepal is failing to export adequate amount of apple. In 2001, about 12 ton of apple
was imported to Bangladesh. The people of Bangladesh liked quality, texture and taste of apple
of Jumla. They were so fascinated by apple of Jumla that they reached Jumla and met apple
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producers and disclosed the fact that apple of Jumla has better quality than Indian apple. So they
would like to continue trade of apples. When Bangladesh told about their quantity of about 50,000
MT, famers immediately recede as it was not possible to produce apple of same quality. This is
because farmers were not organized enough for meeting the supply level at that amount (Centre,
2017). From this we can predict the weakness of Nepal in terms of export. From past six years,
import of apple has been decreasing considerably. Being the agrarian country, Nepal heavily
depends on imported fruits. The status of import and export of apple from 2010/11 to 2015/16 is
shown in Figure 2.

Consumption(mt) =@ Productivity (mt/ha)

100000 A ;— :; > E
% 80000 - // % .z
g 60000 - % % i ;5
“ 40000 A / / g

20000 - % % 2

2010/11  2011/12  2012/13  2013/14  2014/15  2015/16
Fiscal year

Source: MOAD, 2016 and Statistical information in Nepalese agriculture 2073/74
Figure 5. Trend analysis of imports and exports of apple in Nepal

Apple itself is a very nutritious commodity. In 1866 A.D., a newspaper named Notes and Queries
quoted for the first time that “Eat an apple on going to bed, and you will keep the doctor from
earning his bread” explaining about the health benefits of apple. It consequently changed in the
phrase that “An apple a day keeps the doctor away”. Viewing the trend of consumption, it has
been increasing over past years. The status of consumption and productivity from 2010/11 to
2015/16 has been shown in figure 3.
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Figure 6. Trend analysis of consumption and productivity of apple in Nepal

Among various deciduous fruits, apple is the most important crop in terms of area, production
and household economy in mountainous districts of Nepal. Among various mountainous districts,
Jumla ranks on top in terms of area, production and productivity. Apple is one of the leading cash
crop in Jumla. Jumla contributes about 20% of the total apple production (SNV, 2011). There is
also a saying that “Apple is synonymous to Jumla and Jumla is synonymous to Apple”. From past
few years, apple cultivation area has been increasing. According to the local newspaper Karnali
Sarokar, apple is cultivated at the area of 3100 ha. Along with the increase in cultivated area, price
has also been increased from NRs 15 to NRs 40 over past eight years. Adding to it, this year only
Jumla has sold organic apples worth NRs 180 million because of improved transportation. More
than 16 thousand household are dependent on apple production. The status of apple production,
cultivated area, productivity and price from 2068/69 to 2075/76 is shown in Table 1.
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Table 1. Trend of apple production in Jumla

Year Areas (ha) | Production (mt) |Productivity (mt/ha) | Price
2068/69 400 2800 7.00 15
2069/70 425 2245 5.28 20
2070/71 500 3100 6.20 25
2071/72 550 4100 7.45 25
2072/73 850 3150 3.71 30
2073/74 850 3500 4.12 30
2074/75 900 4100 4.56 35
2075/76 1480 12210 8.25 40

Source: MOAD, 2016 and Statistical information in Nepalese agriculture 2073/74

Status of compost in Jumla

Located in the Karnali province of Nepal, Jumla district is not only rich in culture and norms but
also has geographic and biological diversity abundantly. Jumla has such a diverse climate that a
wide range of crops can be cultivated. Jumla is not just a superzone of apple but also block of
potato, walnut and French beans. Being superzone and block of various commodities, it has its
own responsibility of increasing productivity and contributing in GDP. Furthermore, Jumla is
declared first ever organic district of Nepal. Having said that, the nutrient level of compost, which
is being used by the farmers, is depressing. According to Malavid agro vet, farmers use Balti mal,
Qwanthang mal, Poshan plus and Bio-compost. Balti mal and poshan plus are just micro-nutrients
and bio-compost has very low nutrient content as compared to chemical fertilizers. Adding to this,
farmers use raw farm yard manure which has increased the incidence of white grubs. Farmers
use farm manure in traditional manner that results in volatilization of nitrogen in sunny days and
leaching of nitrogen in rainy days.

Compost is a rich source of organic matter that plays important role in improving the soil texture,
fertility, structure and productivity. It is an organic fertilizer that adds organic matter along with
nutrients in soil. Compost is the end product that is nutritious. The process by which compost
is prepared is composting. Composting is the method to convert waste materials in the manure
by the natural process of decomposition by various micro-organisms. During composting,
micro-organisms consume oxygen while feeding on organic matter.

Composting process

The composting may be divided into two categories by the nature of decomposition process
i.e., anaerobic and aerobic composting. In anaerobic method, decomposition occurs in absence
of oxygen that leads to the domination of anaerobic micro-organisms resulting in formation of
intermediate compounds such as methane, organic acids, hydrogen sulphide and other substances.
In aerobic method, decomposition occurs in presence of oxygen leading to the domination of
aerobic micro-organisms resulting in formation of stable end product.
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Composting process can broadly be divided into three phases:
e  Degradation phase
e  Transformation phase
e  Maturation phase

As soon as pit is filled, degradation process starts in presence of natural micro-organisms. These
organisms help in degradation of carbohydrates and amino acids in substrate. Under favorable
condition, micro-organisms multiply exponentially generating heat in large amount (> 60°C) as
a result of oxidative process. After about 45-50 days, temperature decreases to 40°C entering
to transformation phase. Degradation process continues resulting in the formation of crumbly
soil-like substance. Approximately after ten weeks, compost enters maturation phase. Here
organisms abandon compost transforming nitrite into nitrate and finally into nutrient rich humus.

Factors affecting composting

Aeration

In order to make the stable end product, oxygen is required in adequate amount. Limited supply
of oxygen leads to the formation of intermediate product and slow decomposition. Good aeration
is required for efficient composting which can be achieved by frequent turning.

Moisture

In order to support metabolic activity of micro-organisms, moisture is very important. Substrate
should contain at least 40-65%. Too dry leads to slow composting process and excess moisture
(>65%) leads to anaerobic conditions. This results in death of micro-organisms. Substrate should
contain about 50% moisture and end product should contain 30%.

Temperature

The ideal temperature for composting is 20-45°C in initial stage. As decomposition starts,
thermophilic organisms take over resulting in temperature of 50-70°C. High temperature leads to
aerobic decomposition along with vigorous microbial activity. Pathogens are normally destroyed
at 55°C. To regulate temperature for growth and activity of micro-organisms, turning is required.

Organic materials

Generally every type of organic material can be used. But it is essential to mix plants which
are difficult to decompose with plants that are easy to decompose. This is because of different
types of carbon: nitrogen ratio (C:N). Micro-organisms need carbon, nitrogen, phosphorous and
potassium as a nutrient. One should always keep in mind about C:N ratio while composting.
Ideally C:N ratio of raw materials should be in between 20:1 and 40:1. If C:N ratio is greater
than 40:1, limited growth of micro-organisms occurs resulting in slow decomposition. If C:N
ratio is lower than 20:1, it leads to underutilization of nitrogen. The end product have C:N ratio
in between 10:1 and 15:1.

pH

Initially pH of compost is likely to be more acidic i.e. in between 5-7. Growth of micro-organisms
occurs within the pH range of 5.5 to 8. pH should not exceed 8 as it may generate ammonia gas
and may be lost to atmosphere.
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Introduction to decomposers

Jeevatu

Jeevatu is a consortium of beneficial and naturally occurring micro-organisms available in liquid
form to prevent and treat crop disease. Jeevatu is a mixture of various beneficial microbes collected
from mountain, hill and terai regions from 1980 to 1985 which is developed by Nepalese Farming
Institute (NFI). It contains micro-organisms such as yeast, Trichoderma spp., Penicillium spp.,
Aspergillus, Azotobacter spp., Lactobacillus spp., Bacillus spp., Pseudomonas spp. and
Proteus spp.. It is non-poisonous package of microbes that is useful to ecosystem. Jeevatu is
believed to increase the organic matter. The use of jeevatu based organic manure has treated the
root-knot nematodes of tomatoes and rhizome rot of ginger. By using jeevatu, the productivity of
crop is increased.

Effective micro-organisms (EM)

The concept of effective micro-organisms was initially developed by a Japanese researcher Dr. Higa
in 1970. Since 1999, in Myanmar, small scale organic fertilizer units have used EM based quick
production process. EM contains common and food grade aerobic and anaerobic micro-organisms
such as photosynthetic bacteria, Lactobacillus, Streptomyces, Actinomycetes, yeast, etc. The
use of EM helps to reduce foul order and flies. EM based composting process accelerate the
decomposition of substrate from 12 weeks to 4 weeks. EM based composting process has low
temperature range (24-24), low pH (6.7-7.2), and higher nitrogen content (1.15-1.40) along with
less time in carbon decomposition (6 weeks) as compared to composting process without EM.

Cow urine

Cow urine is a liquid that has countless therapeutic values which is capable of curing various
diseases in plants. It is rich source of both macro and micro nutrients and enhances the growth of
the micro-organisms. It has not only disinfectant and prophylactic properties but also has a power
to purify the environment and improve the fertility of soil.
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Status of apple production and interaction of
rootstock and scion for successful grafting

m Sarad Pokhrel
Students of LEE Program/Fourth Batch, 2076

Apple belongs to the family Rosaceae and sub family Pomoidae (Korban & Skirvin, 1990).
Apple (Malus domestica) is commercially the most important temperate fruits and is fourth
among the most widely produced fruits in the world after banana, orange and grape. China is
the largest Apple producing country in the world. Apples originated in the Middle East more
than 4000 years ago. It is considered to be the native of south west Europe and south western
Siberia. EdynMayal and Surkilo are indigenous to Karnali zone of Nepal which are the wild
relative of Apple. Apples are often eaten raw, but can also be found in many foods and drinks
(Ewekeye, Oke, & Esan, 2016). Apple can be canned or juiced to produce Apple cider, vinegar
and also brandy can be produced from Apple (Korban & Skirvin, 1990). Apples have numerous
health benefits due to phytochemicals present in Apples ( Boyer & Liu, 2004). The food value
of the Apple is chiefly constituted by its contents of sugar which ranges from 9 to 51 per cent.
Apple fruit sugars constitute 60 percent and glucose 25 percent and cane sugar only 15 per cent.
Kidney stones can be cured by regular use of Apples. The skin of Apple is of much use and
should not be discarded while eating as it contains more vitamin-C and vitamin A than the inner
flesh. (Abbas & Muhammad Ashraf) Apple is deciduous fruits grown in high Himalayas region
Nepal and other countries having suitable environmental features. The basic chromosome
number of Apple is 17. The genus Malus contains 25 species and majority of cultivated Apples
are diploid. Botanically Apple is a pome fruit developed from inferior ovary. The main edible
part is thalamus. The flowers are white to pink in cymes.

Area, production, productivity and price of Apple
TABLE 1: CULTIVATED AREA, PRODUCTION, PRODUCTIVITY AND CONSUMPTION OF APPLE IN NEPAL
SINCE 2010/11

Fiscal year Cultivated area| Production Productivity Consumption
(Ha) MT) (MT/Ha) (MT)

2010/11 5048 42704 8.45 87672.14
2011/12 5676 48946 8.6 95384.07

2012/13 5063 42813 8.45 98856.79
2013/14 5140 35920 7 93985.28
2014/15 5599 43502 8.1 92117.00
2015/16 5625 41012 7.3 107006.13

FIGURE 1: TREND ANALYSIS OF APPLE PRODUCTION AND CULTIVATED AREA IN NEPAL

Source: MOAD, 2016 and Statistical information in Nepalese agriculture 2073/74
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TABLE 4: PRODUCTIVE AREA, PRODUCTION, PRODUCTIVITY AND PRICE OF APPLE IN JUMLA SINCE
2068/69
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Fiscal year | Productive area(Ha) |Production(MT) |Productivity(MT/Ha) | Price
2068/69 400 2800 7.00 15
2069/70 425 2245 5.28 20
2070/71 500 3100 6.20 25
2071/72 550 4100 7.45 25
2072/73 850 3150 3.71 30
2073/74 850 3500 4.12 30
2073/74 900 4100 4.56 35
2075/76 1480 12210 8.25 40

Source: MOAD, 2016 and Statistical information in Nepalese agriculture 2073/74and ADO
Jumla annual report 2075

FIGURE 5: TREND ANALYSIS OF PRODUCTIVE AREA AND PRODUCTION OF APPLE IN JUMLA
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FIGURE 6: TREND ANALYSIS OF PRICE AND PRODUCTIVITY OF APPLE IN JUMLA
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TABLE 7: IMPORT AND EXPORT OF APPLE IN NEPAL
Fiscal year Import(MT) Export(MT)
2010/11 45294.83 326.69
2011/12 47021.38 583.31
2012/13 56307.09 264.11
2013/14 58089.27 23.99
2014/15 48647.81 32.81
2015/16 66007.15 13.02
FIGURE 8: TREND ANALYSIS OF IMPORT AND EXPORT OF APPLE IN NEPAL
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Interaction of rootstock and scion for successful grafting

Grafting is the art of joining two pieces of living plant tissue together in such a manner that
they will unite and subsequently grow and develop as one composite plant (Hartmann, Kester,
Davies , & Geneve , 2014, p. 435).There is evidence that the art of grafting was known to the
Chinese at least as early as 1560BC.

Periderm In Grafting Terminology
(True botanical bark) “Bark” = Periderm, Cortex,
Cortex Phloem and
Phioem Vascular cambium

Vascular Cambium

“Wood" = Secondary xylem

Secondary Xylem and pith (if present)

Pith

Rooltstock III

Slage 18 2 Stage 3 Stage 4 Stage 5

Wound-repair xylem and phioem, and
production of initial vascular cambium

Callus \Vascule

Cambium

Figure 9. Top: schematic drawing of a stem cross section of a young woody plant stem.
Bottom: schematic longitudinal section of the stages of graft union formation: (stage 1) lining
up vascular cambiums of the rootstock and scion, and (stage 2) subsequent wound healing
response. (stage3) callus bridge formation. (stage4) wound-repair xylem and phloem occur
in the callus bridge just prior to initial cambium formation. (stage5) the vascular cambium is
completed across the callus bridge and is forming secondary xylem and phloem

(Source: Hartmann & Kester's Plant Propagation Principles and Practices)

Tongue grafting

The tongue grafting in particularly useful for grafting relatively small material about 6 to 13 mm
(1/4 to 1/2 in) in diameter. It is highly successful if done properly because there is considerable
vascular cambium contact, plus it heals quickly and makes a strong union. Preferably, the scion
and rootstock should be of equal diameter (Hartmann, Kester, Davies, & Geneve, 2014, p.
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513). Sloping cut of 2.5-6cm long; longer cuts are made for large materials on the both scion
and rootstock. Reverse cut at appoint about 1/30f the distance from the tip and should about
72 of the first cut, it should follow along under the first cut, trending to parallel it. (Hartmann,
Kester, Davies , & Geneve , 2014, p. 514). It is extremely important that the vascular cambium
layers match along at least one side, preferably along both sides. The lower tip of the scion
should not overhang the stock, because it increases the likelihood of the formation of large
callus knots. The use of scions larger than the rootstock should be avoided for the same reason
(Hartmann, Kester, Davies , & Geneve , 2014, p. 515)

Scion of Red Delicious Apple was grafted onto the Edy mayal rootstocks with tongue, splice,
veneer and cleft grafting methods. The results of the study revealed that the highest success of
grafting was recorded in tongue grafting and splice grafting where, success rate was 86%. The
cleft method of grafting follows the tongue and splice grafting, where success rate was 80%.
The success on veneer method was only 78% (HRS, 2073/74).

Bench grafting

Bench grafting (bench working) traditionally refers to the graft procedure performed on a
rootstock and scion that are not initially planted (Hartmann, Kester, Davies , & Geneve , 2014,
p- 552) .Bench grafting is carried out in late winter or early springs, using dormant scion wood
from tree of desired variety and whip and tongue grafting is good one with high success rate
(Google, 2020). The best time for bench grafting is late March to early April. Bench grafts can
be planted in the garden or small nursery at a close spacing up to two years before being planted
in the orchard (Extension, 2020). Bench grafts should place in callusing house for about two
month to promote the callusing (Chalise, Rawal, & Khatri, 2073).

Rootstocks

In grafting, it refers to a plant, sometimes just stump, which already has an established, healthy
root system, onto which cutting or bud from another plant is grafted (Wikipedia, n.d.) Apple
rootstocks can have a variety of desirable characteristics such as resistance to crown rot
Oomycetes (Phytopthora spp.), resistant to fire blight bacteria (Erwinia amylovora), resistance
to WAA, dwarfing and tree branch modification, increased precocity (early fruitfulness),
increased productivity, and tolerant to Apple replant disease (ARD) ((WSU) University, 2020).
About 150 years ago Apple clonal rootstocks first became popular and for other deciduous
fruits species were selected during the last 75 years (Webster, 1995). Rootstocks influence
on the scion vigor, cropping, fruits quality, climatic adaptability and resistance to pests and
diseases (Webster, 1995). The Malling series is agroup of rootstocks for grafting Apple trees .it
was developed at East Malling Research Station of the South-Easter Agriculture College at
Wye in Kent, England. To fulfill the growers demand, East Malling produced different series
of clonal rootstocks such as M-9, M-27, M-6, MM 106, MM 109 and many more (Samad et
al., 1999). Much of the world’s Apple production is now using dwarf rootstock to improve the
efficiency, increase the density and increase yields of fruit per/acre (www.omafra.gov.on.ca.,
2016)
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M7

It is slightly bigger than an M26 rootstock and requires staking in the first several years to
establish a center leader. It is moderately susceptible to blight and collar rot and is highly
susceptible to suckering and leaning (www.thenewfuitgrower.com, 2016). It dwarfs trees to
65% of standard height, but can be kept smaller with summer pruning.tree are well anchored,
widely adapted, and winter hardy. Resistance to fireblight, powdery mildew, rootcollar rot.
(onegreenworld.com, 2020).M7 had significantly higher Magnessium,potassium and copper
concentration than Bud.9 and Ottawa 3on BC-2 Fuji Apple (Fallahi, Jochun, Neilson, &
Michaelcolt, Effects of three rootstocks on photosynthesis, leaf,Mineral nutrition and vegetative
growth of BC-2 Fuji Apple tree, 2007)

Malling Metron (MM) 111

It was introduced in 1952 from a cross of Merton 793* Northern Spy by the John Innes
Horticultural Institute and EMRS in London.It is one of the biggest and vigorous semi-dwarf
rootstock that is used today in commercial orchard, is about 85-100% the size of standard tree
size. It is resistance to WAA and is quite tolerant to fire blight and crown and root. It produce
a free- standing tree and does not need support and is fairly productive when trees are mature
(apple.extension.org, 2019). It is well known for its ability to grow in both heavy and light soils
and tolerate drought and damp conditions (orangepippintrees.co.uk, 2020)

Metron (M) 793

It was originated at John Innes Institute Metron and is the cross of M2*Northern Spy. It is about
90%the size of the standard tree.it is specific Apple replant disorder tolerant and also tolerant
to Phytopthora and heavy clay soil. It is resistance to woolyaphid and susceptible to fireblight.
It produce smaller fruit than MM 106 with same variety (www.mcgrathnurseries.co.nz/www.
koruapple.nz, 2020). (M793+VanceDelicious) had maximum graft height, no of branches, no
of leaves, rootstock and scion diameter and found best combination with good root and shoot
(Malasi, 2001)

Edy Mayal
(Ratan Rawat (nurserymen), personal communication, Feb-20 2019) said that Edy Mayal is
the principle rootstock for Jumla due to its hardiness, cheapness, easy availability and cost
effectiveness. Edy Mayal (crab Apple) is adaptable to many soil conditions, in addition to being
drought tolerant; however it is thrives in moist soil with a pH of 5.0-6.5 (omeguides.sfgate.
com, 2020)

Figure 10. Relative size of Apple trees on different rootstock. The reduction in tree size
ranges from dwarfing (25 to 50 percent of a standard full-size tree) to semi-dwarfing (60 to
70 percent) to vigorous to very vigorous (same size as a seedling tree).
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PRINCIPLES OF GRAFTING AND BUDDING

|
DWARFING SEMI-DWARFING VIGOROUS | VERY VIGOROUS
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(Source: Hartmann & Kester's Plant Propagation Principles and Practices)
Scion

It is composed of a short piece of detached shoot containing several dormant buds, which,
when united with the rootstock, comprises the upper portion of the graft. The stem, or branches,
or both, of the grafted plant will grow from the scion. The scion should be of the desired
cultivar and free from disease. Grafting selected cultivars can enhance plant growth rates, fruit
characteristics and yield, and plant form. (Hartmann, Kester, Davies , & Geneve , 2014, p. 438).

One year old or less (current season’s growth), healthy, well developed vegetation buds with
exclusion of flowering bud, Vigorous (but not overly succulent) from uppermost part of the tree,
which have grown 60-90 cm the previous summer is considered as the best scion for grafting
(Hartmann, Kester, Davies , & Geneve , 2014, p. 542). Scion wood collected prior to grafting,
if it is to be kept only for 2-3 weeks before grafting, temperature about 5% is satisfactory and it
should wrapped in bundles of 25-100 sticks in heavy, waterproof paper or in polyethylene sheet
or bags (Hartmann, Kester, Davies , & Geneve , 2014, pp. 545,546)

Italian Red Fuji (Fuji KIKU Fubrax)

It was invented by Braun in Apr-29, 2008 and is market as Fuji Fubrax and had habitat of
standard type (www.wikiwand.com, 2020). It is the mutant tree from virus-free Fuji KIKU
8, with medium to strong growth, robust branches and medium to late bloom. This Fuji clone
exhibit excellent quality characteristics as even size, striped and vibrant ruby red, even on the
shady side. (www.gruber-genetti.it, 2020). It has the storability up to 9 month in ultralow oxygen
condition. Flowering; midseason - late, can withstand frost. It exhibit medium to vigorous
growth with firm branches and is early and regular bearer, sufficient thinning is advised to
avoid biennial bearing (www.johan-nicolai.com, 2020).

Fuji is an attractive Apple for consumers owing to its desirable internal (low acidity, high
sugar and phenols) and external (firmness, coloration) fruit quality. During the experiment
of two years KIKU 8 exhibit the best red colouration and accumulated the largest amount of
reducing sugar with lowest quantity of phenols than KIKU 7 and Naga-fu 6 (Veberic, Zadravec,
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& Stampar, 2007). Fuji Apple are crunchy and low in acid, creating a mild and balanced,
sweet-tart flavor with notes of honey and citrus (www.speciaaltyproduce.com).

Effect of the Rootstock on the scion cultivar

Size and growth habit

Size control accompanied by change in tree shape, is most significant rootstock effects.
Rootstock selection in Apple has produced a complete range of tree sizes from dwarfing to
very vigorous by grafting the same scion cultivar to different rootstocks (figure 7). Rootstock
affected the scion leaf net photosynthesis, and vegetative growth (Fallahi, Jochun, Neilson, &
Michaelcolt, Effect of three rootstock on photosynthesis,leaf mineralnutrition and vegetative
growth of BC-2Fuji apple tree, 2007)

Fruiting

Fruiting precocity, fruit bud formation, fruit set, and yield of a tree can be influenced by the
rootstock used. In general, fruiting precocity is associated with dwarfing rootstocks, and delay
in fruiting with vigorous rootstocks. Apple rootstocks are used primarily for reducing tree size
and for increasing precocity and yield efficiency. Besides being more precocious, intensive
plantings of small trees resulting from dwarfing rootstock intercept more light and have less
internal shading, which is related to greater dry matter production and fruit yield. The higher
ratio of fruit weight to trunk and branch weight (partitioning of photosynthates to fruit rather
than wood formation) may also contribute to higher yield efficiencies for trees growing on
dwarfing rootstock than more vigorous clonal and seedling rootstock (Perston, 1967)

Size, Quality and Maturity of Fruit

There is considerable variation among plant species in regard to the effect of the rootstock on
fruit characteristics of the scion cultivar. However, in a grafted tree there is no transmission of
fruit traits characteristic of the rootstock to the fruit produced by the grafted scion. (Hartmann,

Kester, Davies , & Geneve , 2014, p. 469)

Disease and pest resistance

Grafting with disease-resistant rootstock also offers new IPM management strategies for
organic vegetable production131. Some rootstocks are more tolerant to adverse soil pests, such
as nematodes (Meloidogyne spp.), than others; for example, ‘Nemaguard’ peach rootstock. The
growth of the scion cultivar is subsequently enhanced by the rootstock’s ability to withstand
these soil pest (Cohen, Burger, Horev, Porat, & Edelstein, 2005)

Extending Scion Tolerance of Adverse Edaphic Conditions.
For many kinds of plants, rootstocks are available that tolerate unfavorable conditions, such as
heavy, wet soils (Ranney, 1994)

Effect of scion cultivar on the root stock

Although there is a tendency to attribute all cases of dwarfing or invigoration of a grafted
plant to the rootstock, the effect of the scion on the behavior of the composite plant may be as
important as that of the rootstock.
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Effect of the Scion on the Vigor and Development of the Rootstock Scion vigor can have
a major effect on rootstock growth, just as rootstocks can affect scion growth. If a strongly
growing scion cultivar is grafted on a weak rootstock, the growth of the rootstock will be
stimulated so as to become larger than it would have been if left ungrafted. Conversely, if a
weakly growing scion cultivar is grafted onto a vigorous rootstock, the growth of the rootstock
will be lessened from what it might have been if left ungrafted.

Possible Mechanisms for the Effects of Rootstock on Scion and Scion on Rootstock

Theories advanced as possible explanations for the interaction between the rootstock and scion
include: anatomical factors, nutritional and carbohydrate levels, absorption and translocation
of nutrients and water, phytohormones and correlative effects, and other physiological factors

The roots and stems of dwarfing Apple rootstocks, which can reduce vegetative growth and
increase flowering, are characterized by several anatomical features. These include: a high ratio
of bark (periderm, cortex, and phloem tissue) to wood (xylem tissue), a large proportionate
volume occupied by living cells (axial parenchyma and ray parenchyma cells) relative to
functionally dead xylem cells (vessels and fibers); and, fewer and smaller xylem vessels
(Beakbane, 1953) (Ranney, 1994). The roots and stems of dwarfing Apple rootstocks, which
can reduce vegetative growth and increase flowering, are characterized by several anatomical
features. These include: a high ratio of bark (periderm, cortex, and phloem tissue) to wood
(xylem tissue), a large proportionate volume occupied by living cells (axial parenchyma and
ray parenchyma cells) relative to functionally dead xylem cells (vessels and fibers); and fewer
and smaller xylem vessels (Beakbane, 1953)

Dwarfing rootstock of Apple tends to partition a greater proportion of carbon to reproductive
areas (spurs, spur leaves, fruit) and less to the tree branch and frame dry weight, compared with
non-dwarfing rootstocks (Strong & Miller-Azarenko, 1991). The greater water and nutrient
uptake of the vigorous rootstock contributes to the production of new vegetative growth, which
is a competing sink with reproductive growth. The rootstock affects the partitioning of the dry
matter between above- and belowground tree components. Vigorous rootstocks accumulate
more dry matter in the shoot and root system than dwarfing stock (Beeson, Jr, & Proebsting,
1988)

Effect of scion length on vigor of the graft

Among the three graft sticks (scion) 20-25cmlong, 10bud and 5-bud, 10-bud results 55%
success and 5-bud results 83%success.total shoot growth of 10-bud and 5-bud graft stick was
shortest but growth/bud was highest flower truss numbers/ 100 cm shoot length in the following
year were little affected by scion length (Lotter & Steenkamp, 1980)
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