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Conventional and Biotechnological Approaches for Enhancing
Shelf-life of Horticultural Crops: A Review

Trina Adhikary!, Pankaj Das?

ABSTRACT

Background: Due to its highly perishable nature and less shelf life, postharvest losses of fruits result in a high gap between production
and availability. Various plant traits which need to be genetically modified for higher shelf life include lowered respiration and ethylene
production, less sensitivity to ethylene, lowering ripening rates, reduced browning, decreased chilling sensitivity and increased
postharvest disease resistance.

Methods: The importance of understanding the biochemical process of softening and the use of such information for retarding the
ripening process has been demonstrated in this paper.

Result: After reviewing the development made in extending the shelf life of fruits, it becomes evident that although success in this
field has been inadequate, there are possibilities that fruit breeders will succeed in the near future in evolving superior cultivars with
longer shelf life by adopting conventional and biotechnological approaches.
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T ATl Ugel, STHRHT dad A § el W o |
RIfH Bell BT dd THI T AaIT B & fory fera
Th-i1ep 81 ofT | Ig JAFATT AT T & fob |1 arol
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Bl BT Ich AlsH Bl Adeld © T Bl fhdd d9d
Th T | Bl BT Ach Silad HIeT b Bl Tihar I
IO 2| Ubd ¥ ol W AFY 8 O 2 3R I8

H gS 2| GhRUT DI G I Bl Pl B8R ora]

3R Bl Bl IR b g & folg ATefres fafderard
U] HRAT & | {B Al § Fhx A0 B gl H

INIR® 3R aaA¥e w4, S9d Siad & a4
HEEYUl RO BIAT 8 | U & AT, Bl 9gd -4 &l
S € 3R AIe o &1 HHTaT 1fdd el §, S S
I H WRIE B IRY G © | ThAT U SMARAc=i1
gfshar 8 | FRrITeiivRe 3R ariafiRe = fafa= axie!
A Bl B Ach—agh I g3 &I I &, gretifes
RO HATTod Tl of | HTls A T & RSP AR

ST et Siae 3R JEAR Hel YOTaT SfeTor faward
2 | BB Bl H Ao faRIvaTd yed &R & foy a8
g AEEYYl JUNMH % |

FAT W91, T 7T STea] Y+ dTell 3R SIS S
31"1'3' (Vitis labruscana x Vitis vinifera) UM x Y€ udl @l
TR BReb TS febAT AT 2T | TE Bl | gl 3R 91
D1 I RGN & Hf AeTeierdr @l € 37k 37!

PHeTs ® 91€ P SUAR Sl & Ah—algh § INTe
HYA © | TS Bell Bl Ich lgh g & forv fafd=
JUAR fhU ST o | 819, 91T UEnfid! ddm-di &l ¥

Ik g% UeRRfd dRar g1 S RO, ®Er @ik
301—1 (Rl x e) & 99 H | I U =11
TS 3R | TeX I & RS Bl IR & H

STIART fhar SIar 2| o {6 89 S9d 8 b 9o &

Hed § SR STl IO v © | W W SiiR URd

forg fomTeR ge gMF Tfdrel™ ® | e gdb &1
U © | HIRIF BT TH—TeAIRTS |- (TAYTH)
# TSHfeHRIeIAGgH §RT yRafid fhar Sirar 2 |

SARAdT & IRITARG®Y FAIAd wY A S Ich
Sae & A1 GUIfdd SU=IrT SiFIergyd 8 ddhd ¢ |
e H 9dl g Al ARl iR fawarRa Siew

THUCH BT TARTT RIS USTH gRT 1— VA RIS det I
—1—drifdotierd TRTS (TR # 3R fRersafreaiRe
# gRafcid far mar € | 3@ s ik
¥ #RPrE @ uRafda & Srar 8 S ulei| @
HINUT B SR @Al 2 | THARI SAfarsel Ualsd
RT TR T Ulrefis & uRaffa faar sirar 21

Bl & Ao ofigd ¥ GuR & forg v faftra @t
ST BT T

T8 QW@ AT & fF Wl & TSI H Db SivTell
qHBEl D gl H HSRY AR USH Sigd H ghg
Aafed e el o e Haem wfier 8 | df
& UREI | U SHAICIY AT Uil & SIHICIsY & A48
BT UFH Y &F A7 &F F o ST W © ofet 9 ugel
&I MY Sff V8 & IaATERY & [y g HIhoT |
SIFTRIA, 3fel] Tis Uid, f=1 HeRe, drar udiar anfe
3 IETERY & il 59 AT Bl ASHh ATgH I8aR
2| TP AiHT 3igR a1 fredl FRAR ooyl &
HANT SfGR gRT Wiol Y Hel B Wl Bl faar w1

Siae arel RIS & A fell § | dRTe el Udh
HH gaeiia A IR 8 foRe agd Siedl ®el e
ST © | BTl S1eb Wl Tl Bl o=l H 98 Usel
Ul ®, QI (B & Bl H TITHT FHA SR

faeIard 3R 9e® Sia giar 2 |

Bl ® Yeh Sidd P qA UPR & BRD
I &R § -

A [ BRD

o IATERUIT BR®

o AQIYHM: Holl & BT @& SR, S AT9H JadhTel
HLCIYUT, Ta9, STeird |ad, f3reell ReRdr & |r—areT
ORIl & BTAM & W, WIS iR A Herareged
DI JATIIT PR HDT & ST Bell Bl JoraiT 3R Bl
@ 91 B Siig" DI JWIId dRd 2 | aRuaa araen #
[T & gl fdr & oy faer & SRM T4 e iR
T I 3MAAD & (Asrey and Barman 2011) |

o RS DI AT T Bl BT gu H AT S &, T
feTepT Uaell BIT 8, gol-Teiiel oIkl AT 3ffere il
2, Il HH Bl B, Sff & dgar & 3fex BT #

AT & | IR<Id |, Hipr aler UEf P JmETeT H wW@idd
I A B arell fhd  98aR 2| 8T dR. ST,
Y, TR, A A iR 3Fwe [h & |d [T
3R R &1 SURT S Ueh AP ATl HIb & B
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ST ST © | SHd 3TTdT UBT P <Iera 3iiR 3rafey
A & d18 el DI O Pl IHTAT HRAT © |

o BAT: AN Bl Bl JHAT & Fehal © | STd Bl Dl
CEfl | [TET ST §, 1 84T &I 8ol o ga1 H
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o faR UeT HRAT 8 | 399 Bl DI o TRTE
el B |

o TTAT 3R 37T &far: 3iier &y foeye © offd g
R H M AR WR R A= ST § S99 dal Al
MU & R g e Bl Bl Hifce T bl goIfad
FRAT & AR SHIRAT BT TRl B 1 e & |

o AIEPIAD BRD

« TGS 9INOT: /O @l BT ARBAT AT B Ball b
IH ST P YHIFAT R Adhc! © | ATSgINe & Sod
TR ¥ Bl Bl IoradT W B 7 | g ek g |
BRBGRE BT KR AARD Bell Bl e UR e
g4Tg FET STl §, Wfdd g8 Fifed wu 4 bal @
IURATT BT TTIIT BRAT & | HIoTTH B & ATHDBRI
TG B © | JMRRA AR e &1 1 | Hal @
HR HH Bl ST & AR [T ERE & S o |

o WP IATE: Bell & Afdd AT B ITH! Helg
D g BI faRIvdrell R JHrg & qR H IRER R
SIM®RI B, offdbd & U I Sifdd w I Idrad
Tell I oA EWRIE Bl & |

o fars: ol o Sgfct # AraRTigdd ERmR | e
D IUANT § HHT AT Aehell © AR ) il a1 glg
A Esiiar fby {91 Bell &1 Jora H GeR 8 Gl
2 (Tejero et al. 2010) |

o g, R iR wReh: g & dear # garer @
T3 ¥ GUR B Gl © | Bl Dl Belg R I B
HT FMHR AT 9§ AT & olfhd SUS HH &I oIl & |
gAY Bl @ SMMPR R IUS & I AT 1Y
RGAT AR | 3R AR Hesad H HRE] T ATHHRI
URIT T 2 | fh] B IR Belg ¥ SUS AR IOra
H GUR 3T (Ahmad et al. 2006) |

P 9IE} ® Bl dld I B SHEsy 3R decldex
faHRIT R 8 ARl 3R Beclar T Bl Bl
Hers b G DI JUIaRT AR Ah—ellsh YRTAl H
oS U RS 2 |

o T eieH: GA, Uade & M—8rdRe B 7 <P
Wie STAUHE 3R e AT THI B —1°C W TR
IR H T IRD UREE e & RS AR”E B
9T | 399 Uh 3R a9 & aRARHY § AT <= B
(Eshel et al. 2000) |

Py D 918 P SUAR

Y J IYAR € S Helg & 918 QU S & oI D A
Siad @l geTd & | 394 frferlRad SuarR enfie €:
o MR fafexor: fafdRor &1 Sy anf & @
GRET0T H AT SIIRART & ATl AN TRIDb & IR
UR AT ST JET © | B ATST H DICTOR & 3{HRoT AT
Strae ash 3R Wl & Udbe ol IRIRG Ufsharet #
aRac BT 1 1.0 | 3.0 kGy TSI Foell 3R AGa!
AT, Wl IR Aforll & A Sfia dT deldl & 3R drol
Wall # 0.5 | 1.0kGy delays IHTAT & (Loaharanu, 2007) |
. B dede: e dede ™ UM, TH gar &R ary
gIc gieHe & a8 B © | T UM & STAR Bl
STANT I WU A Had ol & forg fHar o z,
I AT BT ST BIsl & forg fHar Sirar € &R T
BT BT STANT 1 & oIy fohar 1 AT & | gl
# o &t R 3 "¢ & forv 450 f&h Afe’asg w® ™
AT & SUAR & A1 14 A1 BT Ach—ATSH <@l T
(Vicente et al. 2002) |

« GTEl BT T/ WU 4§ TTE B Hegatiof iR
sRafea, werd, fofie fhen, Ieid oM, MEH fivem,
fafes iR faeras 99 €1 3 Aref &) udel wRa grht

o WCECI®: Hell D Usl B fAfA= RN A S
TR UM% fHAT ST & | Seweld PB—4 3R M—26 TR
ST U SIFFTTes’ 99 H Ufdeld &7 Sdred &H
BIT & 3R HeRY & SR Uh- H 1 8l § |

o QAT B SY: YR Gl Y ol H AT geit uR Sa
B dTel GO WG H Fl/TEUHA] U 31fee o,
3R 8RR wWre B Joresdt oY | wdfd, gRH
Usl # IAMed Bl AT g3 I AR I8dR SRl
AT 21 (Tahir et al. 2007) |

o Tgar Refe: I8 ®a &1 ure BT WY gEIfad BRa
2 | Tear & 3feR S dTel el X Y& & oidfd BaN
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2 ReT g+ far S |adar 2 iR 9o & forg =4,
RIS 3R faera & Had H 7RIy Y&+ &Rl © |
S T BIfETH & T3 B 3R JHAM @ |
3 Ul B B &I MITIGAT & AR TR TR ST
AHT ¢ |

o TN araraRer YBRAT: MAP BT UgelT IR 1927 H
U9 B AH—aAsHh & [ARR & WI H HH 0,3IR 9¢
BU CO, HisdlT drel dTcTeryl H WUEId HReb qof (bl T
o | THYY! Uah AT AR Giermors UsbioiT e 2
T Bell & Ach—cllg® BT deT &I eTHdT Bl &
IR 34 ST A SYANRT a1 ST § (Sandhya, 2011) |
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YAH—aSh 9GM & oIy Ied U drel ¥AIeT well &I RIdIedy el (Sharma and Pal 2009) |

B B ATGHE TR e oitaq (f39)

I ol S HeT H e s (fa)

Bl YT T g3l YT 83T YT T g3l YT 83T
(Unwrapped) (Wrapped) (Unwrapped) (Wrapped)

Apple 21 30 35 45

Kiwifruit 9 14 11 20

« DIERH SUAR: Tl § Ioa Dicerd AFRfT vaw
IR TR IR & HH &R & URUTHERY dd
I TP HeTg & 918 & oila- o Aeed & | $9 g9
B THRN o T # 9 & forg ReeR savran
TAT B |

. foreRfers Tirs: TERIE Xeier & wd # Rrenfars
TRie BT SUANT TR qRIRIIRT R S faxiefh
gq1a A B3 Hell H Aeh—alsh DI 96 & oIy ur
T 7 | RTarfers TR 3av1 & &4 dxa, Qe
TLATT H RN TRD, FARIbA FRMEC | Hell H ]
BT bl 2 |

T XD AR TART RIS iR TiRD SffriIsSt a1
CdTAR By Bl H Udh H o B & fo1g AferRiafers
uRre @1 sty fefRa famar ar 2

o GiciIg: URIele 3R UfeiMEge Bal & Ude 3R
eIl R AR g9 yelRid &_d &, difs 9y &
PH WR Bl YA Iedred ¥ i, Ball & T AR
ST & AT Fedg (Al AT §, Sdid WY B
Sea ATt Aigar g9 ufharel # & A J 2|

. 1—THemrgeaTggadE: R fhar sraRg®
1—THRAAT Yfe] sRger H AT Wl Bl Iorde
Y @9 & oIy U #Eayol IUGRY 9 AT 3
(AImeida, 2011) | 1—UAATT & foIU aasHacRe Bl
AR € | 39 Jells 2002 H ¥4, A, TaIdrel,
3R TSR ¥ ARG WU A AFAIST fbar 7T o |

g

SIg drenfirel @ mavdar off wifs Aew Erfera
Wdl # A TF S gRT Ud U4l Aeh—alsh
fRR o1 far ST |hall ®, 98 © Sfgaiid WU A
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e uE R ue @ o R o9 &t
fyafts T fafafaa fear ST awdT 8 | Berg SuRid
YSRUT & SRIM Bl iR AfesTdi & Aeh—aATsH Bl
AT G P &HAT TR & IARIRD, old A D
3R SMTUTAd AeToT A eI Fe AT Bl & | & <fefor
MTafe wa A FgiRa 81d & 3R AR o
3R SIT WENfTa BT STANT BB 395 eXB {har S
qHdT B | RIS TR BACIgY Bl dael {4
Udhel RTATHT AeTol Bl FINEId &) &1 A Ua
HRAT B |

Y A YPH qTAT THIER BT Tl ‘Telak ek’ HI-d
SUANT & forg ST B dTell Ugell AT Wy
I [Ipid aRkie wU F TR 9IS AT| IT§ 1992
# Bt S, Juag gRT T far T o, &fk ugel
TR 1994 H @ AT o1, 3R DHacdl BB d9 b o1y
U] of, D! Sed AN 3R HH IS & BRI
39 THICR Bl IaTeH §¢ P ST AT ofT | Felak HaR
THTCR Bl U+ W HRId i UietiieragRial (diof)
P UPh USRI IIRUAU Pl G¥INd & & foly
AFEARP wU A gacl faar AT o, S Ad—ard
gfdres Bl W7 &)1 | A 7, oI Bt -=H &1 ST
2, 39y Bl &id 99T & §¢ <8 & |

o Gig MENfra) gl &1 JART fHar i @7 2

SAPT 372 € 30 USRI 3IRUAY & ARIH A Udhe &l
UishdT & Uh UG USTTSH @l SiiF 3TWfh bl J4Tdl
@I ¥ dq HRAT | VRN ARUAY ShAl & ofd WS &
ST b 3TRUAY o oY qRep & | 9 1&g Sl & forg aga
faf¥re & iR wfcrel@ SR srgare ufshar (s
2005) H TWEU BB ARYAY Bl AGAT H HH Bl
PR I & | GSI—Yuds Bl & b A s AAl
# wifer T IoTsHl § W U © | g8 ol fafafy
TR P91 & 1T SIET 97T 8 S Ufde &l WR'T &
IR A 1 H WA © SN ol ofd FHI TDb
ReRr T2d | wiRdl SRS ofF | HEIvay o9
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T TSR NRUSYH # @b fhar Tar ar ufdrele
IRIRTIRTT § B4 TS 3R THCR & Bl Bl hels &
qE TP § < E |

AR SSIARAT & ARTH ¥ TR Siawdgeryor
BT A $HH ST TR B Sl BT SYART B <
FHAT § o

« T SFEfEE S & sifdreae «®

Q?ﬁ?fﬁ AT R‘?ﬁ?ﬁ Eiﬁoc-ketobutyrate H Ty
IRAT 2 | 9 SN BT ESHHT THUT | 3T T faam
2 3R SiIoif~rd carex & e § oxh fohar Tar o |
9 GRCHIV A U & TR Tl Icared 4
90—95% 3TARIT BIAT B, VST AYAYT H HHl | DI
RIS BAICIZ U SRATHIRIAY 8! 8Idl 8, BTelifd
39 ORI & Bl U H o¥ 3 & 3IR I IR—gioi-id
BT A H B A PH 6 W8 I ¢ I8 © | Rz
%ol (Klee et al. 1991) |
« THUTH BTggiaid o9 @1 aIfere fdreafd: s
gficaivr d dadIRABS & 3 F SiF Sl UorgH
TH—TSANIHIIMTE eggierd (TAUUH) Bl Trhis
HRAT B, BT STANT SIAI-Ih SHIER U Bl Sq~
B & forg foar a7 & S Uidrels &l deeifvd o
DI HH &HAT Il B UTT HRJ 8 | TAYYH
1— OIS FA I —1—BTaidoT ol URTS &1 g’y
WS ©, Ufeld & WHIUReS RIS | SAMase THUTH
% Rmgafdauedie 3R BN # WUTaR &l
SIRT HRAT & oI TfSrelie &1 Heetwor &H 81 STl
2 (Good et al. 1994) |
o OfeWrgs o &1 SuahT: 9 div geR,
Wiferg iR WiHT 2| dfd™Esa iR il
SIGETCIYYl & &I A1 U R Bl AR & &
forg < S €, o fb &1 Art # 9 Rl v @l
TaerdT BT FeiRa B+ # v foiae aR$ 2 | Ave
Wfierse Rt ot 21 sifiafth eHrex # Seh—dIgh
Pl E!T‘Elﬁ - forg EIT?:,; 11‘5‘ g (Nambeesan et al. 2010) [
o JRYAYTS GREHIV: ARTALSMS, T AT eI
B & PR A~ Hell § d8aR Jorai deTon AR
UIYe PR @ oIy diel H S AR ol denfed
B DI BT FHEGATT ¢ | THICR H Uidele @ It
% foru RTFER 59 & 9€ 3R B9d & 916 &
Sas @1 9GRS AHAT 2| I8 SIVHIRYAY IH
PR IR TR RIS BT S JIAARD BT Taog
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B D ARTA | Ui fHar T o s ufdeiE &
TS BT BB HH PR QAT IR THER # Ieh—agh
P TITAT | TA—TATg D1 URIEHRUT USTTgHI 3R BIfrahr
fARY BT FNET B dTel TSITSAT BT SUANT | & b
qret fARTe TA—TAR BT e UoigH Tehl—
FIRTSS 8IR fieT—SI—va-uRiegaraAfTss &
T & URVTRG®Y SiAoi® Hall § BIRIdT @
IR & &R0 IR B F Hdfd St &1 fafraes
B3| cHICR H S UGSl & S19+ XYele &
IRUTRGSY Tl &1 Ach ATSH d¢ T8 (Meli et al.
2010) |

« VIGS GBI VIGS TP UPHR BT S ATgel T
SV 2 | T8 U & HENMT IR HhH0 B AEIH
A AR RYAT il # &Iey xeb by 7Y Al
fohT §RT S & Toll 9 3R HIA BrITHD [aeeryor
H Ud Heaydl SUGRY I AT B | $HH O IRRE GRS
B ABHT BRAT & Al IRRA § SIVHAIRYAY BT 2
S WO WIF 6 JARSMSYEA! (3RYAY URA S
ATSRITT BiFerad) ARl H Aloe Udh fSHR gRT
BIc Gderdieigs (23 Ffderdiergsd) H ¢ Ol ©
oY HIIRUAT (BTl 88y 3MRY-Y) Hal Sffdl & |
39 dsRNA @& TSI ¥¢s dI UgdTH RISC §RT &I
STl 8 3R USRI RNARISC & NS HIEH &
AT TP Th PiFeidRd SH1AT & | I8 IRR e
BIFRTET H AT SIAM & A1 9iedr € &R SiT Bl
I HRAT B | VIGS BT STANT giaoifad fdar & forg
TP Jhfodd gRedIT & wU # fhar T & iR g4
THICR & Hall H LeACS2 Bl € PR & [Ty Tdrdy
YT IRRA (TRV)—IMEITRT VIGS ST & SUANT TR
ACC RiIST STIFT & U SR LeACS2 Pl GTATHR THICR
HUpd # N B @ forg wnfie foean ar oar | ders
@ q1G, URYFT B Hell DI AT H (Xie et al. 2006) |
. fefefT gfemior: I8 v W 9o © S Zerigwrad
fageiyor g1 oferd Sie 3 IR ScRads & aRumRawy
IgRU (31ere ey Wy 9 fdg IcaRads) @ ug=md
PR FEA B | 3 THAID BT U HUICR, FHISIAT
BAAl A FACT Sl H AThfae H=Tar &I A
faiRa o= & weE o1 o axar &1 SiF
TR MRS 1 (Dahmani and Mardas et al. 2010)
P IYANT IS GGl & Uiel § Uh—aAsh A
JUR & oY 9 gfesdivr &1 IuANT fhar 1ar o |
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Bl & b H o B AT Sla—dqdpild! gRedIo |

A S Eap] e
Tomato ACC deaminase Q?J?fﬁ? Pl T91dT B Chadha et al. 2000
Papaya Polygalacturonase Iofl & Aeeyor iR IIfafafer &1 e Laurena et al. 2002
Pectin methyl esterase Wl @ XA B H Chadha et al. 2000
Mango Endoglucanase JMH RHY BT g41g Chourasia et al. 2008
Alcohol dehydrogenase PERECIN W IATET H N Vasanthaiah et al. 2006
Apple Polygalacturonase PIRTHT ART B &R BT AHAT Atkinson et al. 2002
Pear ACC oxidase Q?J?fﬁ? Pl g91dT B Gao et al. 2007
Strawberry SAM transferase Q?J?fﬁ? Pl g91dT B Chadha et al. 2000

T HAlfdeRNERaHe w9 9 IdRafad akeal o
rarel # URa g ScafRad @l oiig 3R AT gt
qga JMafed BT & | 3ATge MAaaehIe (SUATH)
BT AMNHIR SYANT AT S © AR SN Fa=ST &l
JAHIZeIC IRD ol /A A U/l FHAT BT IATGA
PRAT & AR Afedpelcs Sl A & W JRAT B B
o S & AT 99 Sirel H I8dl € | Bael Uorfoat
fSTAT SIFM 3Fhd A 8 A1 89 Sifdd AR
Iifas aemal & oy 3fa @ S H Yelled &l @ioi
& foru fefei &1 Sy far o daar 2 |

H Uha—=J[dedIcIss dgaudl (THTYN) Bl HIol 3R
freeryor &1 e | IR O @i § | fefei T wRed
STy Higdw # 1afdh sdifefeliT # SiFifie gy
AFIE YSIIdeTgsl (WS |) BT SUANT B d1T
Y RICYM Bl Ugad &R o | A b I AThR
TATSS! R SR Ul B IS Jomell | Wdd € | S
9 dadt Hied oial W dfew anfie wU & Ayl
Bl IR W AT fHar S Fadr € | A S 3 @,
ST IgRUdl gl AR foidsl sa=ar & fery
TS WRKATEH gREPIV yaT vl 2 | I8 fFrend fdrerm
a7 8 P URa IaRqd 3R Tl agwmudr @l
fefeitT 3R gepifefoiT gRedIv §RT Ug=T=T ST Ahdl

2, 3R STl B BA Uoi i & ST BT 2 |

frspd

Hell & b Siad Pl e & folv yRuRa® iR 9
Henfrer S ah &1 ST fhar Srdr ® 1 I8
W ¢ & faeiia Sa—venfier gficaml § war o
Uh—ATg® qQT 3IR 2191 &l BT FI BT YRT BReA
P AT B | URURS TRIb! S A § Hels SURId &
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QTR G WU ¥ SUINT U I & | Fricareiforehel
g # sHfed gOnfrafeT e aaie € | 39 Al
SfedIol Bl Was H el & b ST Bl 9gM H
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