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lpegtosop

Yysamellio Ha cBeX 3e/ieHYyK, 08OLWje U UBeKe e egeH 0g osaxHuilie HobepbeHu Hpoyecu 80
pamkuilie Ha BKylUHallia [TexHONOLUja HA [pou3sogciliBo HA 3e/eHyyK, oBowWje U UBeKe.
obepbeHuilie Gpoyecu Ha CBEXUOM 3e/eHYyK, oBouwlje U yseKe, OpaKmTuYyHo, 3al0YHYBAAM 0g
bepbaitia go KpajHuol dompowysay.

OcHosHa uen Ha 4Hysarellio e CoYyByBare HA KBAAUMeMOW Ha cBexuiie TpogyKmu u
Hamanysare Ha BKYIHuUe Tyoulioyu - WexUHCKU U (pUHAHCUCKU.

majku ja 8o Tipegsug akiliyesHOCIIG HG YyBArbelio HA CBEXUOI 3e/leHYyK, osoulje U yseKe 80
cospemeHU YcanoBU Ha Xugeerse, Pakynliellioll 3a 3emjogesncku Hayku u xpaHa og Ckodje, P.
Makegonuja u llomolipuspegHuolli gaxynitieli og Hosu Cag, P. Cpbuja so oxomspu 2007 Tog.
To oplaHusupaa melyHapogHolio coseillysarwe co paboiiunHuya Ha ema: ,Yysarwe HA CBEX
3eneHyqyk, osowje u yseke”. Ha coseliysarbeilio Tpucyciisysaa 14 goMawHu u 45 CUPAHCKU
yyecHuyu. lMpeseniiupaHu 6ea: 9 cilipyyHo-OpelnegHu u 21 HayYHO-egyKaiusHU coodwlieHuja
B0 Kou b6ea u3HeceHu mellioguilie, WexHuUKulie u TexHO0TUjallia Ha YyBarbe Ha CBEX 3e/eHYYK,
osoulje u ysexe.

360pHuKoll Ke 6uge 0g KOpUCI Ha CpyYHAllia u HAYYHATA JaBHOC, Ha Gpou3soguilienuilie Ha
08owWje, 3e/leHYyK U UBeKe, Ha Tpepaboilysayuilie, iplosyuilie u ciliygeHiiullie Ha 3eMjoOgesncKu
HayKu.

Odwim slieyalioK e geka y4ecHuyuiie ce 3gobuja co HOBU 3HAeHA U UHPOPMAyUU, pa3mMeHuja
MUC/lera U UCKyciga. Bp3 6a3a Ha peanu3upaxaiia Gpolpama u COgPXUHA, Ha CoBelllyBarelio
dpou3nese 3aKNy4OKOW geka ce Yysclisysa Oollipeba og oyeclio OplaHU3UPAre HA BAKBU
eqyKailiusHu coselllyBara co pabolunHuyu.

0g ypegysaykuoili og6op

Preamble

The storage of fresh vegetables, fruits and flowers is one of the most important postharvest
processes in the frame of the total technology of vegetable, fruit and flower production.
Postharvest processes begin form harvest to the last consumer.

The main target of the storage is to maintain the quality of fresh products and to slow down
the total loses.

Having in mind, the actuality of storing fresh vegetables, fruits and flowers in the modern
conditions of living, the Faculty of agricultural sciences and food in Skopje, R. Macedonia and
Faculty of agriculture in Novi Sad, R. Serbia in October 2007 organized the Conference with
workshop on theme: “Storage of fresh vegetables, fruits and flowers”. In the conference were
14 participants from the host country and 45 foreign participants. It was presented 9
professional-reviewable and 21 scientific-educational reports in which were given the methods,
techniques and technology of the storage of fresh vegetables, fruits and flowers.

The proceedings will be useful for scientific and skilled public, for producers of vegetables,
fruits and flowers, for processing industry and for students of agricultural sciences.

The general impression was that all participants gained knowledge and data, exchanged
opinions and experiences. On the base of the realized program and subject of the conference,
it was concluded that there is a need of often organization of educational conferences with
workshops in this field.

By editorial board
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YYBAIBE HA CBEX 3EJJEHYYK BO P. MAKEJTOHUMUJA
- COCTOJBN N IIEPCINIEKTHUBMA -

Hanann Jankynoscku, 'opfu MaptuHoBcku, 3Be3a borescka
daxynTeT 3a 3eMjofeJICKM HayKu U XpaHa - Ckomje

KPATOK N3BA1OK

YUyBameTO Ha 3€JIEHYYKOT € eHa Off OMTHUTE aJIKU BO MOCIeO0epOEHUTE MPOLIECH.
OcHOBHa 1IEJT Ha YYBAaWKETO € fla CE COUyBaaT KBAJUTETOT, OTHOCHO XpPAaHUTEITHUTE
BPEJHOCTH W BKYIIHUTE T'yOMTOLM KOW C€ CIyuyyBaaT 3a BPEMEHCKA JUCTAHLA Off
6epba 10 KpajHHOT KOPUCHHUK - TIOTPOIITYBAYOT.

CBeXnMOT 3eJIeHUyK BO HajrojieM fed, okody 84% BpeMeHO ce uyBa
TPaUIMOHAITHO BO HEKOHTPOJIMPAHH YCIOBHU (TParoBH, MOAPYMH, HACTPEIITHATA 1
Ip.) IpU IITO ce jaByBaaT TOJeMH 3aryOou KBaJlUTATUBHHU, KBAHTUTATUBHU U
(puHaHCHCKN.

OO0jexTHuTe CcO OfipefeH CTENEeH Ha KOHTPOJIMPAHOCT Ha YCIOBHUTE 3a UyBame Ha
3eJICHYYKOT Kaj Hac ce co Mman kamanureT (okomy 93.000t) wmm camo 16% on
CBEXHMOT 3eJIeHUyK HaMeHET 3a MOTpOIlyBauka BO cBexa coctojba. ITocnennure
TOAVHA U TIEPCHEKTUBHO c€ TOYECTO ce MofguraaT cHelyjalu3upaHd Maiu
KanmauTeTH 3a TnpepaboTKa W 3adyBamke Ha 3€leHUYyKOT. Bo o0Boj mpasern
noTpeOHa € ofipefieHa efiyKalija Ha POU3BOAUTEIUTE W MJIail CTPYYHH Kajpu cé
CO Ilel Jla ce MOAUTHE 3HAYEeHETO Ha NPOLECcOT Ha 4YyBamke Ha IOBHCOKO
PaMHHMIITE.

BOBE[

[InanupaweTo W MOpOrpaMUPamETO HA TPAAMHAPCKOTO MPOU3BOJACTBO -
OPU3BOICTBO Ha 3€JIeHYyK Tpeba Ja € BO Kopenanuja cO MOXKHOCTHTE,
KalalUTETUATE, 32 YyBAkhE Ha 3€JIEHYYKOBUTE IPOAYKTH 32 IIOKYC OJHOCHO MOOJT
nepuo. OcHOBHATa LIeJ Ha YyBamETO € 3a BpeMEHCKaTa AKMCTaHua of 6epda Ao
KpajHUOT MOTPOLIYBay € J1a Cé CoOuyBa KBAJUTETOT Ha 3€JEHYYKOT KaKO XpaHa Off
e/lHa ¥ CIpevyBambe WM HaMallyBame Ha T'YOUTOLMTE Off Ipyra CTpaHa.

Kako pe3ynTaT Ha HECOOABETHOTO UyBame Ha 3€JIEHUYKOT floafa 10 BUCOK CTENEH
Ha BJIOLIYBamk€ Ha KBANMUTETOT 1 ryoutonu a0 80% o mMacaTa Kaj HEKOU BUIOBU
3eneHuynu. OBaa mojaBa € Npegu3BUKaHa Of MoBeKe (pakTOpH - HAABOPEUIHU U
BHATpPEUIHU, O]l IPUPOAATA HA 3€JIEHUYKOBUTE IPOU3BOMIN.

IIpon3BoacTBo Ha 3ejieH4yK Bo P. Makenonuja

MakejioHnja € pelaTHBHO Maja 3eMja co MoBpIIMHA off 25.713 km? (2,57 MumMoHN
ha) u 2 munuonu kutenn. Tonorpadcko-reorpackuTe yCloBU ce CHeNU(PUIHI
Taka 1To 3eMjofeiickute noBpiuHu u3HecyBaat 1.303.000ha og xou 569.000ha ce
ob6pabotrnuBu (cratuctuuku ropummHuK 2003). Kako pesyaTrar Ha NOYBEHO-
KJIMMAaTCKUTE YCIIOBM BO MaKefJoHM]ja Off aClIeKT Ha rpafiuHapCTBOTO Jie(pUHUPaHH



ce 4 arpokKIMMaTCKM MojApayja BO KOHW TJIABHO € OPraHU3MpaHO TI'PaJuHAPCKOTO
npoun3BojcTBO Ha noBpimHA of S7000-62000ha (TIpocek 3a mepuoy Off MOCASTHUTE
10 ropunmM).

ITokpaj nmpupogHUTE YyCAOBH, Pa3BOjOT HAa TPAagUHAPCTBOTO C€ TEMEIM U Ha
fojraTa Tpajulydja Ha OArJIEAyBame 3€leHYYK, YMEIIHM NPOU3BOAUTEIU W
MPUIOHECOT HA HAayKaTa M CTPyKaTa BO OCOBPEMYBAHETO HAa TEXHOJOTHWjaTa Ha
POU3BOJICTBO.

Tabeaa 1. Ciupyxinypa Ha Zpadunapcko iipoussoociuso 6o P. MakeOooHuja

Kynrypa (Bupn) ha ITpown3sBopcTBo (t)
ITunepka 9920 191800
Jlomat 9750 233300
3enka 5150 86760
Kpacrasuna 800 105000
Kpomup n nyk 5100 28400
BopaHnja u rpamok 7100 6970
JlyOGenuna u fuma 13000 156000
MopxkoB 700 16400
Hpyr 3eaeHuyK 10000 124800
BKYTIHO: 61520 949430

Opn BKyTHOTO MPOU3BOJICTBO Ha 3€JIEHUYYK, JOMAIITHUTE MOTPEOU N3HECYBAAT OKOITY
180.000-200.000t. Cniopen Toa, HajrOJNIEM JieN Off MPOU3BEACHUOT CBEXK 3€JICHUYK €
3a U3BO3, LLITO YKaXKyBa WM YIITE NOBEKE ro MOTEHIMPA MPOOIEMOT CO UyBAHETO
Ha CBEKMOT 3eJIeHUYK 3a BpeMeHcKaTa JucTania ofi 6epoa 10 HOTPOIIyBayvoT.

Coctoj6a co yyBameTo Ha 3ejleHuyKoT Bo P. Makenonnja

[TpoGaemoT co yyBawmeTO Ha 3eleHYyKOoT Bo P. Makepgonuja e mpucyteH. Bo
HajroJieM JIeJl YyBambeTO ce BPIIM BO HEKOHTPOJIMPAHH YCIOBY (TPANOBH, TIOPYMH,
HaBECH ¥ CII.) TIPH LITO 3aryOouTe Kaj HEKOU 3eJeHUylHu ce rojemu. IIpumepot co
YyBakeTO Ha KPOMHUAOT Of TIpymaTa Ha CIaTKd copTH (apiuiamMu) BO
noapymu u cin. OOjekTu, 3aryOMTe BO HEKOM TOAMHM H3HecyBaaT U o 70%
IpeJUu3BUKAHN Of] TATOJOUIKK 3a00JyBamba WK Off (PU3MOJIOUIKA IPUPOJA.
3aBHCHO Of] IpUpOJaTa Ha 3€JIEHYYKOT, Off BpEMEHCKaTa JJUCTaHIla Ha YyBame Off
6epba 0 MOTpoIIyBauka, Off ce30HAaTa Ha UyBame (eceH, 3uMa, MpOoJeT, JETO),
YyBaWKETO Ha 3€JEHYYK Ce BpIIM Ha [iBa OCHOBHM HAUYWHU: TpaAULIUOHAJICH
(HecTaHpapfeH) BO HEJKOHTPOJIMPAHH YCIOBH U BO CHElIMjaTHH OOjeKTH CO
OJIPEJICH CTEIIEH Ha KOHTPOJIMPAE HA YCIOBUTE.

TpagunuoHaTHO (HEKOHTPOJIMPAHO) YyBamh€e HA 3€JIeHYYKOT
1. YyBame Bo TpamoBu. Bo 0BOj BUJ CKIIauIlITa c€ YyyBaaT OPElCHM BHUIOBM Ha
3€JIEHYyL: MOPKOB, T€PEBU3, IBEKJIO, KOMIMP, MAlIKAHAT U APYTH 3€JICHUYYIU.

YcnoBuTe 3a 4yyBame ce IMOJ AMPEKTHO BIMjaHWE HA HAJBOpEIIHATA CpPEAMHA.
[TocebHO € MpoOAEMOT CO KOHTpOJIa Ha TeMIlepaTypaTa, BofaTa M BO3AYUIHHOT
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peskuM. [1pu BakBY ycrioBY (HEKOHTPOJIMPAHN) HACTaHyBaaT MHTEH3UBHH, IPOIECH
KOM [OBefyBaaT [0 BJOIIyBake Ha KBAIUTETOT M rojemu ryomrouu. Ho,
HajTOJIEMHUOT I Of KOPEHOBUTE 3€JIEHUYLY CE YyBaaT BO OBOj BHJl CKJIAJUILITA.
Bo mpakTukaTta Kaj Hac ce IO3HATH [iBa BHMla TPAIlOBU - HA[3EMHU U BKOIIAHU CO
pa3NUYHA  HeCTaHAapAHM JAWMeH3Wd (IIMpOYMHa, BHCOYMHA/ANA00UYMHA W
TIOJKHHA).

2. YyBame Bo moppymn. Bo moipymu (HajuecTo Ha CTeNlaxkd), ce UyBaaT MOMallu
KOJIIMYMHY Ha 3€JICHYyLH, IJIaBHO JIYKOBHM, KOPEHOBM U 3a KyC NEpUOJ JUCHATH
3eJIEHYyLIA: MaroOHOC, JJUCHAT IePEeBU3 U CJI. Y CJIOBUTE 3a YyBakhe HA 3€JIEHYYKOT
BO TOAPYMHUTE C€ HEKOHTPOJIMpPAHM CO Majla MOXKHOCT 3a BEHTWIalWja W
peryiaupame Ha BO3AyIIHATa BIAaXKHOCT KOja 4YECTO € IpUYMHA 3a IojaBa Ha
HETIOKETHH POILECH KO JOBEAYyBaaT 10 TOJIeMH 3aryon Kaj KpOMHUAOT.

IIpu uyyBame Ha KPOMHUAOT BO IOAPYMCKH NPOCTOPHUU BKYIHHUTE T'yOMTOLU cC€
pa3InyYHU Kaj oAfgennu coptu. Kaj rpynara apnagunu ryouTonuTe 3a Nepuopor 1X
no VI meceny ce pBmxkatr of 21,6-45,7% wmm cpegHo 33% op cKiaguIIHATa
KonnmunHa (Bo Mecer cenTemBpu). CopTuTe Of rpymara apuuiaMu 1Mo Opupojaa
coAapXaT 3HAYUTEJIHO IOBEKE BOfAAa BO JYKOBHIWTE. BKymHuTe ryouronu 3a
NEepUOAOT HAa YyBalke OKTOMBPHU/MapPT Kaj OfJICIIHA COPTH ce ABmXKAT of 57-70% opn
ckiaguirHaTa KonnurHa (CrumoHoB [1., 1980).

OBue pe3yaTaTu yKaskyBaaT Ha MPOOIeMOT TyOUTONM (TEXKMHCKA U (PUHAHCUCKN)
IIpU 4yBambe HA KPOMUMOT, & CIUYHO € U CO APYIUTE 3E€JCHUYYLHU, IPU YyBamkbe BO
Pa3HU HEKOHTPOJIMPAHM CKIIAIMAIITA.

3. Yypame Ha TaBaHW. 3a pas3juKa Off MOAPYMUTE TaBaHUTE KAaKO CKJIAJUIITA CE
KOpHUCTAaT IJaBHO 3a 4YyBalke Ha aplajuK - KOKap, W BO3PACHU JYKOBHLU Of
kpomuyp (I[Tpunor, cn. 1 u 2).

4. Yysame BO HACTPELIHUIM HA CTEJIaXKU c€ BPIIM HAa KPOMUJ IIaBULM pedyc npu
mTto aedenuHata Ha cinojoT e nomery 30 u S0cm. Bo oBue cknaguimiTa ce yyBa u
KPOMHJI BO BHUJl Ha BEHIM KOM ce NpUKayyBaaT WiIM oOecyBaaT Ha CIELHjaJIHO
HallpaBeH! 3aKavyajku. HacTpemHunuTe ce OTBOPEHU Of €iHA WM NIOBEKE CTPAHU
NOj [UPEKTHO BIIMjaHWE Ha HAJBOPEUIHWTE YclIoBA. Bo mnpakTukara ce
MoKaKyBaaT Kako fo0pu o0jeKTH 3a uyBamwe Ha kpomup (IIpunor, cn. 3), Ho npu
eKcTpeMHO HucKH Temneparypu (- 20°C) moara 1o omTeTyBambe Ha KPOMHIOT.

S. UyBame Ha oTBOpeHo. Kaj Hac BO ofipeieHH peOHU KPOMMIOT YCIIEIIHO CEe YyBa
Ha OTBOPEHO BO BHJI Ha KaMapH/CTOTOBH HENOKPUEHU WA NOKPHEHHW CO p>KaHa
cllama, a BO MOCJEAHO BPEME 3a MOKPUBAKE €€ KOPUCTH arpwil/arpOTeKCTHI KaKo
U30JIaTOP Ofi AMPEKTHU HaABOPEIIHU BiujaHuja. OBOj TpaJuLIMOHAJIECH HAYMH Ha
yyBalke Kaj Hac ce NPUMEHYyBa Ha JIETHUTE apllIaMd KPOMHJ BO PEOHOT Ha
IIpunencko n Buroncko (ITpunor, ca. 4). Mako NpuMUTHBEH ce MOKaxKyBa KakKo
pPEJIaTUBHO YCIEUIEH HAUMH HA YyBae.

Cnenujannu 00jeKTn 3a YyBame Ha 3eJIeHIyK

UyBameTo Ha CBEKUOT 3€JIEHUYK BO CIENHjaIn3upaHy CKIIA[IUIITA CO NEJTOCHO W
NIETyMHO KOHTPOJIMpame Ha KIMMa-PeKUMOT OBO3MOXYBa 3auyByBamke Ha
KBAJIUTETOT M OGMOJIONIKATa BPETHOCT Ha 3eJICHUYYKOT KaKO XpaHa.

3aBHUCHO Of] CTENIEHOT Ha TEXHWYKATa U TEXHOJIOIIKA YCOBPIIEHOCT, CIICINjaIHUTE
00jeKTH 3a UyBame Ha CBEX 3€JICHUYK U oBolIje Bo P. Makeyionuja ce co meixocHa
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KIAMaTh3anyja, JelyMHa KiUMaTu3anmwja W o0jekTH (KamammTeTH) CO
HEKJIMMATU3UpaHA YCJIOBH KOM ce KOPUCTAT KpaTKOBpeMeHO of Oepba [0
NOTpOIIYBayKa BO KOM IJIaBHO C€ BPIIM JOPa0OTKA M MOATOTOBKA HA 3€JE€HYYKOT
3a nasap Wid 3a CKJIafiupame.

Tabeaa 2. Ciieyujaanu objexiniu (katiayuitieitiu) *

Bkynao Co nenocHa Henymna Hexnumatusupanu
KananuTeTy (t) | KIuMaTh3alnuja | KIMMaTu3andja (t)
() (t)
92.700 55.460 30.240 7.400

* Crypuja 3a nepgopmaHcuTe Ha npepaboTyBaukaTa uHgycTpuja, 2006

On BKYITHOTO MPOU3BOAICTBO Ha 3edeHuyK (okoxy 900.000t) okomy 60-70% wunnm cc
600.000t e HameHeT 3a cBexKa noTpoluryBadka. OTTyKa BO clelujaJHUTE 00jeKTH
yyj KanaguteT u3dHecyBa okoxy 93.000t, camo 16% of CBEKHMOT 3eJ€HUYK MOXKE f1a
ce 4yBa 3a IOA0JIT Ui ITOKYC IEPUO,.

Pa3BojHO-IepPCNEKTHBHO, UYBAHKHETO HA CBEXUOT 3€JEHUYYK BO KOHTPOJUPAHU
KanaguTeTH Tpeba fja ce IJefla BO perianyja co pa3BojoT Ha rpafjHapcTBOTO. Bo
MOCJIEJHATE TOIMHY CE IIOYECTO Ce MOoUraaT MaJId KalaluTEeTH 3a NpepadoTKa Ha
3eJIeHYyK KO€ HEMMHOBHO IOBJIEKYBAa MCTOBPEMEHO M MOAWrame Ha CKJIAAMIIHU
KanamnuTeT! 3a BpEMEHO YyBamhe Ha 3€JIEHYYK.

3a 4yBaWkETO Ha 3€JIEHYYKOT, KAKO TEXHOJIOLIKY IPOLEC BO BKyIIHATA IPOU3BOJHA
TEXHOJIOTH]ja, Pa3BOJHO BakKHa yJiora MMa eflyKalnujaTa Ha IPOU3BOJUTEIIUTE U
npepaboTyBauuTe Kako M efyKallyjaTa Ha Milagu Kajpu of oBaa oOJacT, 3aToa
IITO TEXHOJIOTHjaTa HA YyBamke Ha 3eJIEHUYK € CeyIlITe HeJOBOJHO MO3HaTa Kaj Hac
1 BO MOOJUCKOTO ONKPYKYBaME.
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STORAGE OF FRESH VEGETABLES IN R. MACEDONIA

- PRESENT SITUATION AND PERSPECTIVES-
Danail Jankulovski, Gjorgji Martinovski, Zvezda Bogevska
Faculty of agricultural sciences and food, Skopje

SUMMARY

The storage of the vegetables is one of the essential iron rings in the postharvest
processes. The major aim of the storage is to maintain quality of the products in regard to
nutrition value and total loses that happened during the period of harvest to the last user —
the consumer.

The most of the fresh vegetables about 84% are stored traditionally in not controlled
conditions (pits (trenches), cellars, marquees etc.) and there for the qualitative,
quantitative and financial loses are very high.

The storage facilities with controlled conditions in our country are with small capacity
and only 16% of the fresh vegetables are proposed for consumption of fresh produce. The
last years are built very often specialized small capacities for processing and storage of
the vegetables. In this direction there is a big education necessitate of producers and
young skilled people to bring up the importance of the storage process on high level.
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Cnuka 4. YyBame Ha KPOMH]] HA OTBOPEHO
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COCTOJBA N ITEPCIIEKTUBA BO OBJIACTA
HA YYBAILETO HA CBEXK 3EJIEHYYK, OBOIIJE UTPO3JE
BO bOCHA U XEPIHEI'OBUHA
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Nzynun Koknuk®, dukper Bexmen®, Cejo Beunpesuk*
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’ 3npyxenne Bocnep, Tysna
* 3aBoj 3a 3emjopiesictBo Byrmup, Capaeso

BOBE[]

Bnaropapejku Ha pasznuuHata kimMa u pedjed, bocna n Xepieropuna uma NOBOJHH yCIOBU
3a IPOM3BOJICTBO HA 3€JIEHYYK, OBOIIje 1 I'po3je.

Bp3 ocHoBa Ha odunujanau nopatonu (2003), ®enepanujara buX pacnonara co okoay 1,161
nnjaau ha BKynHa 3eMjopiesicka nospmmHa. Ha o6paGoTnuBu nospiman ornafaat 717 unjagu
ha unu 61,7%, Ha nacumra 441 unjaga ha unm 38,0 %, momeka Ha MOBPIIMHUHUTE NOJ Oapu u
ocranaTto ornaraat 3000 ha nmm 0,3% ;

On o6paborauBuTe noBpiuan 717 wnjaau ha, opanunu uma okoay 416 000 ha wmm (58%),
pacajguuny 3a oBoije 41 mwijana ha (5,7% ), mozja 3000 ha (0,4% ), Kako u nipupoaHu JuBagu 257
unjaaa ha (35,9%). Henec, okony 50% on 06pabOTIAMBUTE TOBPIIUHE HEe ce 00paboTyBaar.
Bojunata ja moueka buX co m3rpajgenu cucreMu 3a HaBopHyBame 3a 10.250 ha 3emjopencka
MOBpIINHA Kako u npou3BofcTBO Ha okoay 70 000 ha naBoguyBanu u 30 000 ha xomacupano
semjumnte. Crnopey OleHKHUTE, cera HaBOIHYBaHUTE MOBPIIMHK ce cBefieHn Ha okousy 8 000 ha,
IITO MPOLEHTYaTHO 3aocTanyBa 3a 10 co 15 matu of noBeKeTo 3eMju Bo EBporna.

Ceymre men of 3emjopenckuTe noBpumHu (okomy 250 wmijagu ha) He ce AeMUHHpaHH, Ia
HOpajH TOA CE€ UCKITYUYEHH Off KOPUCTEHHE.

3eMjoesICKOTO POU3BOJICTBO, KAKO U IIOPOM3BOJICTBOTO Ha 3€JIEHYYK, OBOIIIje U Ipo3je, YIITe
ro Hema JIOCTUTHATO HMBOTO Off TMPE/IBOjHATa, OUMIEjKM MOBEKETO KamalUTeTH 3a YyBarme Ha
CBEXW MPOM3BOJH, CKIIA/IAIITA, JIAJIHU KOMOPH ce CPYIIEHN BO TEKOT Ha BOjHATA, a OHHUE IITO
Ce OCTaHATW W HOBOM3TPAJICHM KaNallUTETH C€ HEJOBOJIHO MCKOPUCTCHH WM CIy4aT 3a APYru
nenu. BpakameTo Ha MCIEHUTE BO CBOMTE OTHUINTA IOCEOHO BO PYpPalHUTE CPEMHU € CO
ycHopeHa JUHaMMKa IITO AUPEKTHO ce Ofipa3yBa M Ha pa3BojoT Ha 3eMjopienicTBoTo. Of fipyra
CTaHa NaK Ha OHME KOM CE€ MMaaT BPAaTEHO INIaBHO MM OCTaHYBa CaMO 3€MjOJIEJICTBOTO KaKoO
U3BOP 3a €r3UCTEHIH]a.

MerfyHapogHaTa 3aeffHHUIA, BO CarjlaCHOCT CO €THMYKATa BIACT OJJIYYH f1a Aajie MPEeJHOCT BO
OOHOBYBamETO HA 3€MjO/IEICTBOTO.

3emjonenctBoTo Ha buX ro nomornaa u ro nomaraaT MHOTY XyMaHUTapHU OpraHU3alluy, Taka
IITO JICHEC MMaMe HOBH MOBPIIMHU CO pacajHUIY, OOHOBEHM JIO3ja, HOBU MOBPIIMHHU CO
NJIaCTEHUIU, a 1 OOHOBa Ha 00jeKTH 3a YyBame U NpepadoTKa Ha Tue npousBoau. OBa ceyiire
HE TM MOKpWBA JOMAITHUTE MOTPEeOH, Ma 3eMjOeJICKO-IPEXPaHOCHUOT CEKTOP BO BKYIHHUOT
yBO3 yuecTByBa co 21 %, a Bo m3B030T co 7,4 % (2003).

IMPON3BOJACTBO HA 3EJEHYYK, OBOIIJE UTPO3JE BO ®bUX
(PENEPAIIMJA BOCHA N XEPHEI'OBHUHA)

Cnopen nopatonute Ha ®PemepanHnoT 3aBoj 3a cratuctuka Bo PbuX Bo 2005 rop.
3eJeHYyKOT Omn 3actaneH Ha okosy 40 000 ha, oBomjeTo Ha okony 40 000 ha u rposjeTo Ha
okony 3 500 ha.
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CeramHoTo MpoOU3BOJCTBO Ha 3eJEHYYK U oBollje ¢ nomano ¢ 3a 40-60 % Bo opHoc Ha 1991
rof. Bo TekoT Ha BOjHaTa HajrolleMH IITETH IPETplea PAacaHULUTE 3a OBOIIje M Tpo3je.
IToce6Ho BO XepleroBnHa HacTpajaa J030BUTe Hacaau ofi 5324 ha, konky mTo 6ea Bo 1990
roj. [leHecka uMa octanaTo 2628 ha winu 49% (crnopep Apyru U3BOPH JIO30BU Hacagu Bo buX
nma Ha okoumy 38 000 ha). Bo mocnmennuTe roguau Bo XepleroBrHa 3amovyHa OOHOBYBamke Ha
JI030BUTE Hacall Off CTOTUHA BUJOBU, KOe U3HecyBa oKoily 80 ha.

IIpepn BojHaTa Ha noppayjeto Ha PbuX ce oprneysane 7723000 crebna o cUBYU, a IPUHOCUTE
u3HecyBase 13,3 kg/ cre6mno, mITO BKYNHO M3HECyBaslo 96578 TOHM CBEXU CIUBU TONUILIHO.
IleHec Toa mpou3BOACTBO € noMaisio u u3HecyBa 2890000 cre6ia, MpOU3BOACTBOTO € HaMaJeHO,
a TNpUHOCUTE IpPENoJIOBEHM. 3a BakBaTa cOCTOjO0a He JIOIPHHECE caMO BOjHaTa TYKYy U
O6onecTuTe, IIapKaTa Ha CIMBHUTE, KOja T'M JeceTKyBa HacaguTe, a OOHOBEHUTE CIIOPO
HanpefyBaaT. CiauBaTa € MHOTY 3HauajHa 3a ®buX 3aToa mro npej BojHaTa KaKo cBexXKa Taka
U CyIlIEHa, 3aMp3HaTa, IpepaboTeHa KaKO KOMIIOT, MapMalaj, pakuja u Ip. ce W3Be3yBalle BO
3emjute ot EBpona, Kanana u Amepuka. Bo nocieHuBe rogHu ce NOAUTHYBAaaT HOBU Hacajgu
of jabonka, nocebHo Bo IloTko3ajpe, a oBaa roguHa ce odekysa mof o npeky 20000 ToHu.
CrnepgnaTta roguHa ce O4eKyBa pof fia flajaT HOBU Hacady , a HIPOM3BOACTBOTOT [la CE 3rOJIEMU
Ha 50 000 t jaGonka. ITpomsBopmcTBOTO ce Iulacupa Ha JomamleH nasap u Bo Hranmja,
Cnosennja u Pycuja.

Ta6ena 1. CTpykTypa Ha IPOU3BOACTBOTO Ha 3eJieHUYYK 1 oBolije Bo P6uX Bo 2005 rog.

Kynrypa Bpoj Ha Bpoj Ha Bxynno ITpuHOC-ipocek
XeKTapu crebna ITpounssopcTBOTO tha | kg/cre6io
BO t
Kommnup 24148 - 235609 9,8 -
I'pas 5065 - 7046 1,4 -

Kpomupg 3164 - 23650 7,5 -
3enka 3906 - 52560 13,5 -
Tomat 1925 - 15288 7.9 -

[Tunepka 1446 - 13610 9,4 -

Bxynso: 39654 - 347763

Jabonka - 1544878 17792 - 11,5
Kpymm - 861750 8162 - 9,5
Cnusu - 4831757 28514 - 5,9
ITpacku - 387656 5640 - 14,5
OpeBu - 295503 2374 - 8,0
Lpemm - 376218 4015 - 10,7
Buian - 129268 1089 - 8.4
Kajcun - 46351 331 - 7,1
BxymHo: - 8473381 67917
I'po3zje 20813 -

W3Bop: Cratucrnuku 6unteH, 87, Pegepanen 3apop 3a Cratucruka, CapaeBo

IToxpaj HaBeneHuTe BUoBH oBollje BoO PBbuX Bo nocinenHuBe roquHu pacTe MPOU3BOICTBOTO
Ha jarojlecTo OBOLIje NMOCeOHO Ha jarofaTa, MajliHaTa, KalWHATa, a IOCTOM HMHTEpeC 3a
IPOU3BOICTBO Ha OOpPOBHKM M pudbusna. CraTucTukata He TIH OelleXu MOAaToLH 3a
IIPOU3BOJICTBOTO Ha OBUE KYJITYPH, HO BP3 06a3a Ha CKIYYEHUTE JOTOBOPHU NOMeELyY capaeBCKUOT
“KIIAC” n npousBopuTenntre Bo buX (BkymHo co HuB 600), mogurHatu ce okomy 300 ha
jaromecto oBorje. Bo Xeprerosuna, jarogure ce ofrienyBaaT Ha okoiy 30 ha (mporeHka).
IIpen BojHaTa noBpmMHUTE NOA jarofacto opoulje Bo buX ce geuxkene og 600 go 700 ha, a 20
% of] BKYITHOTO IIPOU3BOJICTBO CE M3BE3yBa BOINIABHO KAKO CMP3HAT IIPOU3BO,.

Kora e Bo mpamame NMpoW3BOACTBOTO Ha 3€JIEHYYK, BO TEKOT Ha BOjHATAa YHMIITEHH Oea
CTaKJICHUIUTE, IIJIACTEHUIINTE BO KOU ce Mpou3BefyBallle paH U 3UMCKHU 3eleHuyk. OO6HOBaTa
Ha IUIacTeHuIuTe Op30 HampepayBalle U jeHec ce cMmeTa jeka Bo ®buX mma oxkomy 500 ha.
bupnejku mpo3BOATCBOTO BO 3ALITHUTEHU IPOCTOPH € €[Ha Off HajupOoUTAOUNHUTE I'PAHKH,
JloHaTOpUTE Oea MOTUBUPAHU [ja IO CTUMYJIHpPAaT OBa IIPOU3BOJICTBO, IOCEOHO BO MOBTOPHO
HacelIeHUTe Hacenoure.
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HajroneMun noBpmmHM 1oj| IUTACTEHUIM ce HaoraaT BO XepIeroBUHA, HO OBa MPOU3BOJICTBO ce
LIUPH U BO IPYTUTE KIMMATCKU 30HU BO buX, Taka mITO NpOoM3BOACTBOTO HA 3€JIEHUYK Off OBHE
00jeKTH UMaMe BO TEKOT Ha IlenaTa roguHa. Ce mpeTnocraByBa jieka IPOM3BOJICTBO U3HECYBaA
okouy 25-40 000 TOHM TOUIITHO.

JloMalrHOTO MPU3BOICTBO HA XpaHa r'u noaMupyBa notpedute co 35-40%, a BO nepuofoT npef
BojHaTa Toa m3HecyBaiie 60 %. KomnupoT npes BojHaTa Oellle eAUHCTBEHA KyJITypa Koja Tu
3a/JOBOJIyBallle TIOMAITHUTE MOTPeOH, a Toa € caydaj U IeHeC. YBO30T Ha 3eJICHYYK U OBOIIje
BO HalllaTa 3eMja ce OJIBMBa BO TEKOT Ha IlejlaTa TOfMHa, Taka IITO WMa NEPHOAM Kora
JIOMAIITHOTO TPOW3BOICTBO MOXe Jla T'M 3aJ0OBOJIM MOTpebmuTe (rIaBHa BO ce30HATa Ha
CO3peBame).

TEKOBHMN TIOCTAIIKM HA 3EJEHYYKOT M OBOIIJETO O BEPBATA 10
MNOTPOMIYBAYUTE

ITpousBoncTBOTO Ha 3eseHYyK U oBoclije Bo buX uma gonra tpagunuja. [IpousBoncTBoTO BO
IJIaBHO € Ha Majld 3eMjUIlHM [apuesii, CO HEJOCTAaTOK Ha MOJEPHU TNPOU3BOJCTBEHU
TeXHOJIOTUH, Oe3 OpraHu3upaHa CTPy4YHa clay>k0a M Ha HUCKO HUBO Ha opranuszupanoct. Ce
NIPOM3BENlyBa BOIVIABHO 32 CBEXKO Ha 3€JIEH Ia3ap, a HajroJleMUTE KOJIMYMHY ce Iutacupaar 1o
MaToT A0 3eleHnoT mazap. Hen of npous3BoacTBOTO okony 20-24% ro oOTKymyBaaT
cynepMmapkeTute (KOH3yM, MepKaTop, HWHTepel, Bg KOMepl, MEpKyp # [Ap.), AOAeKa
HajrOJIEMUOT JleJl TO OTKyINyBaaT TProBUUTE Ha ronemMo u 3ajapyrute. I[loman pmen ce
JoroBapaaT co NmpepaboTyBauMTe KakKo IITO ce BeradpyT OOCHANpoOAyKT, BUTAMHMHKA W Jp.
[TpousBopuTEeNn TUPEKTHO ja MpoOJaBaaT cBojaTa poba Ha 3eJICHUOT Ma3ap, fojeka OHNEe KOu
HE MOXarT, cBojaTa poba ja HyJaT Ha TProBIHUTE, KOU IOTOA ja MpENpofiaBaaT Ha 3E€JICHUTE
na3apu Uiau I'M cHaOAyBaaT NpojaBHULIMTE M cynepmapkerute. Bo buX mocrojat HeKOJKy
na3apu Ha roJeMo KOM OTKYIYBaT CBEXO OBOIIje U 3eJieHUyK. Bo XepleroBuna nocrou eficH
nasap Ha rosieMo Jionupas Bo YammbiHa Koj ro cHabyBaaT HajMHOTY CUTHUTE POU3BOAUTENH,
lofieka KPYNHUTE MPOM3BOAMTENM CBOjaTa poba AMPEKTHO ja ITachpaaT BO IOTOJEMUTE
npousBogHu neHTpu, CapaeBo, 3enuna, Tysna, bawa Jlyka, mocine Ha roneMonpofa>kKHUOT
nazap “Apu3oHa”, KOj € JIOIUPaH BO MOAPAYjeTO Ha MUCTPUKT BpUKO 1 Ha roJIeMuOT na3apeH
IleHTap Ha 3eMjOJIeJICKU TPOU3BONIM, KBaHTAIIKUOT na3ap Bo bjenuna. cto Taka u Ty3na kako
norojeM IeHTap, uMa cBoj Ilazap Ha romemo, Kako u omainu 3ejeHu nazapu. Cekoe rpatde
Bo nojpayvjeto Ha ®buX mma GapeM no efeH 3eyneH nazap. Toa mokaxyBa jleKa MOCTOjaT
pEaJIHM NEPCIEKTUBY 3a IIJIaCMaH Ha 3€MjOJIEJICKATE POU3BOJHU, & TOCEOHO Ha 3€JIEHYYKOT.
l'onemo mnpopaXHWMOT naszap “ApH30Ha” NpPETCTaByBa TOJEM KOHKYPEHT Ha JJOMAalllHOTO
MPOM3BOJICTBO Ha 3€JIEHUYYK BO [IEJIOT Ha IJIJACMAHOT W HeJojalHaTa KOHKypeHuuja. Ha
npuMep, roJieMd KOJWMYMHMA Ha 3€JIEHUyK M OBOlIje foafaaT off MHOTYy KpaeBu Ha EBpona u
CBeTOTO 1O MNPUIUMYHO IIOHUCKM IIeHHU, OJjaroflapeHre Ha CyOBEHIMHUTE U W3BO3HHUTE
NOTTUKHYBal-a BO HUBHUTE 3EMjHU ILITO BO CE30HA HA CO3PEBAaE HA HAIIMOT 3€JICHYYK MPABU
rojeMa KOHKYpEHIIMja, YecTO U HeJiojanHa. Toa JIONMOMHUTENHO ja OTEeXHYBa cocTojbaTa BO
obnacTa Ha rpaMHApPCKOTO MPOM3BOACTBO. TelmKo € fa ce faje peajHa NPOLEHKAa Ha CUTE
KOJIMYMHU Ha 3€JICHYYK, Ila ¥ Ha OBOINIjEeTO KOU JHEBHO ce BO MPOMET Ha na3apoT ”Apu3oHa”,
HO ce IPeTIOoCTaByBa Jileka BO ce30HaTa ce IpojaBaaT JHEBHO JECET LUIENEPHU Ha 3eJIeHUyK Oe3
NyOEHUIM U KOMIIUP, IITO MPEeTCTaByBa UMNO3aHTHa KonuunHa off 200 t THEBHO 3a caMo efieH
AeJ off ma3apotT Bo buX.
Ce Ha ce mMpoOM3BOJOT 10 MOTPOIIYyBAaYNTE MOMUHYBA HA3 HEKOJIKY palle, IpeTpIyBa HEKOJIKY
IaTv yTOBap M NPETOBap LITO BiIMjae Ha HEFOBHOT KBAJINUTET U BpEMETO Ha yyBamwe. [IpakcaTa
MOKazkaJa fieka HalllnOT YOBEK MOBeKe cakKa Jla KylyBa Ha 3€JIeH Ma3ap U cBexKa poda OTKOJIKY
BO cynepMapkeTtuTe. 3a Toa MMa NoBeKe mnpuunHu. CynepMapKeTUTe 3a0CTaHyBaaT 3ajl
MefyHapofHaTa Tpakca, MoceOHO BO M3HECYBAHETO W MAapKETHUHTOT Ha CBEKOTO OBOIIjE H
3eJIEHYYK, IITO BKIIy4YyBa:

- 3ampeseHTalyja He ce KOPUCTAT MOJHIH 32 Ja/IeHhe.

- CBexXMHaTa Ha OBOILJETO U 3€JIEHYYKOT HE CE€ OJPXKYyBa CO MOBPEMEHO NMPCKaHE

CO BoOJIa.
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- Hewma orznenmano mosagum pobaTta 3a fa MOXaT MOTPOIIYBAYWTE fla je BUIAT
pobata off moBeKe ariu.
- Osomijetro W 3€JEHYYKOT BO MHOTYy TIPOJABHUIM HE € COPTHpaH U
KaTeropu3upaH.
- Hewma pasnuka Bo leHUTE aKo ce U3JI0OXKyBa UcTa poba.
- Hewma nortexiio HM ©UMe Ha TPOM3BOAUTEIIOT Ha podaTa.
[TpousBopuTenuTe U nMpepaboTyBauNTe Ha 3€JIEHUYYK M OBOIIje CIOpe]] OBa UMaaT TPU ONIUU
3a nmpopax0a Ha cBojaTa poba:
1. 3enenute mnazapu, 2. 3aapyru, 3. [lazapute Ha rojeMo W TrOJEMONPOJAXKHUTE HEHTPH.
ITopagu ekoHOMcKaTa cocToj0a KakBa ITO € Bo buX, nponsBogurennre HajmoBeKe cakaar ja
¥ IpojaBaaT CBOUTE NPOU3BOMAM Ha MPOJaBAuUTE HA 3€JICHUTE Ma3apy WU Ha TProBUUTE
3aToa IITO OBa € Haje[THOCTABEH MaT Jia A0jAaT 0 “Kell BO paneTte”.

YYBAILE HA OBOIIJETO N BEJEHYYKOT - KAITAIIMTETHU

[Ipakcara mokasKyBa JieKa NPOW3BOAMWTENIUTE Ha PAHOTO OBOIIje W 3eJIEHYYK HACTOjyBaaT
NPOU3BOJIOT BEJHAII Mociie OepbaTa WM CIETHUOT JACH jla TO W3HecaT Ha Maszap WU f1a TO
NpOJIafiaT Ha OTKYIMHHATE CTAHWIM WJIM TPTOBIM, KAKO U Ha TOJIEMONPOIasKHUTE Ma3apH, IPeKy
KOW MPOM3BOJIOT NMPUCTATHYBA Ha Ma3apoT. CIMYHO € O KaCHOTO M 3MMCKOTO MPOU3BOJICTBO.
PeTku ce mpom3BOguTE KOWM ce UyBaaT MOJOJITO BpeMe KaKo ITO ce KOMIUPOT, MOPKOBOT,
KPOMHUJOT Off OBOIIjeTO jabosikata m KpymaTta. Hajromem Opoj Ha NpoOWM3BOAMTETN Ha
CIIOMEHATHTE MPOM3BOMM HeMaaT CIelujaju3upaHu OOjeKTH 3a 4YyBalke W HajuecTo
NpaKTHKyBaaT YyBame BO TPANOBH, MIOIPYMHU, TaBaH! ¥ CII. [TociieTHUBE TOMHU OBOIITAapPUTE
on buX marpaauja noBeke naguiaum (peoH ceBepHa BocHa) 3a ja MOXKat J1a M mpojiaBaaT
CBOWTE NMPOM3BOIM BO TEKOT HA 3MMaTa W mposieta. Ha Toj HaumH 3apaboTKaTa JBOJHO ce
3roJIeMyBa, a OBOIITAPCTBOTO CTaHA MHOTY PEHTAOUITHO.

Cocroj6a Ha KananuTeTUTE 3a Jajeme Bo nogpadjero Ha ®buX
buX kako OuBmIa penybiuKa BO paMKuTe Ha JyrocimaBuja Gelle Ha NOCIETHOTO MECTO IIO
n3rpajgdaTa Ha JaJHU KalalluTeTd MepeHo 1o npocrtopHu MeTpu Ha 100000 xurenu. Bo 1991
rofi. umarte 49 900 t kanmanuTeTH 3a Nafiekhe pacnopefeHu Bo 18 cTonaHcku cy0jeKTH KOM BO
LEJIOCT TM NOAMUpPYBaa TOTallIHUTE IOTPEOH.
Bo ®buX cera uma 13 700 t kananuTeTH 3a Najekhe paclnopeieH! BO 5 CTONAHCKYU CyOjeKTH 1 6
komyHanHu napunHuny. IITo ce opgHecyBa [0 OCTaHaTUTE IIPOCTOPUU 3a CMECTYBamE
MOTOJIEMHOT e of] 2229 t ro counHyBaat sufanu ckiagumTa u 214 000 t cunocu. Cute oBrE BO
MHUHATOTO c€ HallpaBEHM KaKO “TOJIEMHU O0J€KTH 3a rojieM ypOaHU CPEUHNA".
HuB neHec ru 3amMeHyBaaT HOBH IIOMaJI KalAlUTETU CO YCOBPIIEH MH(POPMAIUCKHU CUCTEM 32
cllefiele Ha Ia3apoT KaKo M e(UKACHU pas3jiaJiHi TPAHCIIOPTHHU CPEJICTBA 3a CHaOAyBame Ha
TProBUUTE M HUBHUTE ckiagumra. MomeHTanno Bo PbuX, nmocrojat 11 cybjekTn Kou
nmocefgyBaaTr pasiagHa omnpema. Op HuB S5 mnpunarfaaT Ha NOeAUMHEYHU (HUPMHU  Off
npepaboTyBauka MHAYCTpHUja Ha 3€JICHUYKH U OBOIIIj€, a 6 CO CTaTyC Ha KOMYHAJIHU JIa[{UTHULIN.
Hununot BkyneH kananuteT € 13700 t 1 Ha HUB Ou ce Tpebaso Ja ce fofaaaT roiemM 6poj Ha
MaJI¥ JIaIWJTHUI-KOMOPH UYMW COINICTBEHMIM CE TPrOBIUTE HA FOJIEMO M MPOU3BOAUTEINTE Ha
OBOMLIj€ 32 KOU HE ITOCTOjaT MOaTOIM 3a KalaluTeTOT.
Op 1991 ropg. ma g0 feHec pas3iagHUTE KamalUTEeTd UCTPUOYTUBHO CKJIAJUIIHU W
MIPOM3BOJICTBEHO CKJIAIMIIIHYU, 3HA4YajHO ce 3roJieMEeHU BO Iena EBpoma BKIydyBajKu T'M H
HOBO(hOpMUpaAHUTE pXKaBU Of] IOPAHELIHUTE jyTOCIOBeHCKH penyoauku. Bo Toj norneny buX
€ CUTYpHO HCKIIyYOK, a cocToj6aTta Bo ®buX e HenoBosiHa BO OJHOCOT Ha IOfIpayjeTo Ha
Peny6nuka Cpncka.
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Ta6ena 2. PazmagHo-ckiaaguinay KanaureT Bo PbuX

P.op. Mecto ConcrBeHuK Kananurer Bo t t ° pe;KuM 1 HaMeHa
1. CapaeBo ,»Kmac” 1.0.0 1000 0/-20°C 3a cknagupame Ha
CMpP3HATO OBOIIje
2. I'papgauarn ,,DOCHa TPOAyKT" 2100 (0/-2°C 3a cMp3HATO OBOIIIjE U
3eJICHUYK
3. Yemnk ,Ppuroc 5500 0/-20°C 3a cMp3HaT OJIOK Kaca
Ha OBOIIj€ U 3eIeHYYK
4. Benuka »ArpoKoMepI’ 4000 3a noTpebu Ha
Krnagyma npepaboTyBauKaTa HHAYCTpHUja
5. YanspuHa - 2000 3a oBolIje u 3eJeHIYK
6. Yurnyk »1efo 1500 3a nporpamaTa Ha CMp3HaTHU
npoussopu “Jleno”
7. Jbybymiku » I proKomn* 700 3a oBoIIIje 1 3eJIeHYYK
8. JbyOymiku - 2000 3a oBorje U 3eIeHIYK
9. Yemnk ,IIpBa 6Gpaszga“ 100 3a oBoje
10. | JlykaBan-KproBa | 3emjosencka 3aapyra 100 3a oBoje
BKYIIHO: 19000

N3Bop: ®enepanen 3aBof 3a 3eMjopresicTBo CapaeBo.

Ocgen “Knac”-oBute nagunnuiy Bo CapaeBo of okoay 1000 t ckinafuIIHU KanaluTeTd, U
napunHunuTe Bo YambuHa u UuTayk (Jefo), He e M3rpajieH HUTY €JIeH 3HauyaeH COBPEMEH
KamaguTeT 3a Jajewme. Bo MefyBpeMe HEKOM pas3najHO JyCTpUOYTHMBHU U paciajHo
CKJIQJIVIITHYU KaNalUTeTH KaKo IIITO ce: capaeBcKa TP>KHUIA, ToBeKekaTHaTa jJagmianna [TTK-
a Bo CpaeBo M JaJuIHUKOT BO buxak ce BOH (DyHKIMja WM CE CPYLIEHH 3a Jla OTCcTanaT MeCTo
Ha 00jeKTHTe 3a Apyra HameHa. [TocToun paznajeH KanauuTeT BO paMKUTE Ha MHAYCTpHUjaTa 3a
npepaboTKa Ha MECO B MIIEKO, HAMEHETH CaMO 3a MOTPeOUTE Ha CONCTBEHATA NpepadoTyBadKa
nporpama. Toa 3HauM fieka ceramrHaTa cocTojO6a Ha pa3jiaJHUTE KalalUuTeTd Ha HOApayjeTo
Ha ®buX e mnonoma op mnpex 15 romgunu. Bo TaGemata 2 mpuKaxkaHdW ce pasiafHO-
CKIaguIIHNTE KananureTn Bo PbuX.

VIHUHA

Bocua u XepreroBuna oudekyBa, KaKo M OCTaHATHTE 3€MjU OJf pETMOHOT, Biie3 Bo EY, co mTo
ce oTBapaaT BpaTHTe Ha nasapute Bo EBponckure 3eMju. CUTypHO € fieKa Tpeba HajHaIpen Aa
ce HallpaBaT IPOMEHHM HajHAIpEe] BO HAIIWTE IJIaBH, a [ypy IIOTOA BO IIPUCTAIOT HA TEXHHUKATa
U TEXHOJIOTHjaTa 3a IOorojeMa KOHKYPEHTHOCT Ha €BPOICKUOT WU APYT Ias3ap.
IToTpe6HO € fa ce HampaBaT rojieMH IPOMEHU OJf IIPOU3BOACTBOTO Ha OBOIIjE€ U 3€JEHYYK /10
11a3apoT ce cO IeJ J1a Ce€ OBO3MOXKU IPAaBUJIO UyBamke U CKIIQMpame Ha MPU3BOAUTE IOCTE
OepbaTa, BO MOjAepHa amballaxka, COPTHpaHM IO KBaJHUTET, CO feKjapaluja Ha Koja ce
HaBeJICHHU NOAATOIUTE 32 KBATUTETOT M HOTEKIIOTO.
ITorpeOHa e ponropoyHa IUTaHCKa W3rpajg0da Ha paslajHd KalauTeTH BO IpPB pej 3a
NOTpPeOUTE CO KOHTUHYHPAHO CHAOAyBalke Ha IOTPOILIYBAYUTE BO IIOTOJIEMHUTE IEHTPH -
CapaeBo, Tysna, 3ennna, Moctap u T.H cO NOJJIpIIIKa Of OATOBOPHHUTE BO pefiepalmjaTa.
Crparerujata 3a pa3Boj Ha 3eMjofieciIKo-IpexpaHbeHaTa uagycrpuja 3a ®buX, ox 2006-2010
rOfIMHA 'O NPEABUAN CIETHOTO (TIPEHECEHO Off JOKYMEHTH):
5.1. MoaepHu3anuja Ha na3apHUTe MH(PPACTPYKTYPH

Hucrpulynuujata Ha 3€MjOAEIICKATE U IPEeXpaHOCHUTE NIPOU3BOAYU NIOTPEOHO € fa ce U3BEyBa
[0 pa3jUYHM ¥ KBAJIWTETHH KaHajW Ha IjjacMaH Oe3 KOM HeMa IpHCTall 10 Na3apoT HUTY
peanu3anyja Ha CTOIaHCKaTa MOJUTHKA.
Bo ocHoBa ce paboTu 3a epukacHa nazapHa MH(PPACTPYKTypa, Koja OM I'l IOAMUPHUIIA MHOTY
CIIOKEHUTE MapKETUHIIICKU TOTPEOH Ha CEKTOPUTE U IOHECE:

- KBAJIWTETEH U 3a0KPY>KEH CUCTEM Ha ’3eMjofiesicka” TproByja, u
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- HeroB BHATpeEIlIeH U I'PaHUYeH Ha/I30P.

TakBata undpactpykrypa, ®buX /buX camo genymMHo ja nocefyBa, 3Hauu Tpeba jia ce
3a0KpyXu. Taa Ou Tpebasna 1a ce BOCIOCTaBU BO CUTE€ XOPU3OHTAIHHU U BEPTUKAIIHU CETMEHTH
Ha CEKTOpPOT:

BJIAJIMHY U HEBJIATMHUA UHCTUTYIA
MapKETHUHT Ha 3€MjOJIeJICKU 3a/pyru
37py>KeH! pabOTHI MAapKETUHT IIEHTPH
paOOTHH ONIITH U CIEIHjaTU3UPAHU aCOLMjAllMM Ha 3€MjOJCIICKUTE IIPOU3BOAUTEIN
MOJIEpHa ¥ KOHKYpEeHTHa pepadoTyBauka MHAYCTpHja
TProBHja CO HEj3MHUTE KOHBEHIIMOHAIIHU Cy0jeKTU
TProBHja co CIelHjalu3upaHH - IPETIPHUjaTUCKU (TOTOBOPH, A0pabOTKa, aKyBalbe,
ITacMaH) cy0jeKTH
TProBHja co akIuK Ha Op3a
Ca€MCKH MHCTUTYIMK ¥ IPOMOTHABHH MaHUQECTAlN
CHCTEM Ha [la3apy Ha IOJIEMO 3a JIOKAJIEH U PErMOHAJIEH IIJTaCMaH
CHCTEM Ha CKJIaJINIITa CO aMOMEHTAJIHU YCIIOBH 3a UyBakhe Ha POU3BOJIOT
CHCTEM 32 JIaJiekhe Ha OBOIIjE U 3eJICHUYK
JIOKAJTHM 3€JICHU Ta3apu
JIOKAJIHM CTOYHH [Ta3apy U CIUYHO.
PyHKIMOHNPAKETO Ha NMPETCTABEHUOT Na3apeH cucTeM Tpeba fa Oujie BO IIMPOK JOMEH Ha
[p>KaBHaTa JIETHCIATHBa, KakKO M CTPYYHO IpaTE€lmhe Ha KBAJUTETOT HAa IMPOU3BOAUTE, U
HaJrIIeTyBarmbe (Ha30p) Ha jaKU WHCTICKIMCKHU CITY>KOH.
PesynraTuTe Ha npeTcTaBeHUOT cUCTeM OM Tpebaslo Aa ce M3KaXkaT BO CTAaOMJIHM U BUCOKHU
KOJINYMHCKY KOHTHMHIC€HTU HAa NPUMapHU U NpepabOTEeHN 3€MjOfIENICKM ITPOU3BOAY, Bp3 HUBEH
eduKaceH IUlacMaH Ha [OMAalIHUOT M HajiBopemrHHoT nasap. Co Toa cucreMoT Tpeba fa ce
HOAApPXKYBa BO  BOCIIOCTaByBalk€ M  IIOCTOjJaHO  YHANpelyBalke Ha  IPOU3BOJHO-
AUCTPUOYTEPCKUTE M NOTPOIIYBAYKH JIAaHIM HA CUTE YYECHUIM, KOU Tpeba fa ce Oa3upaar Ha;

- 808e0ys8arbe Ha MOOEePHU TUPAHCIOPIUHU cpeociliea U

- u3zpaoba Ha caobparajHuua W0 e 00 AOKAAHO, PEZUOHAAHO U  HAUUOHAAHO

3Hauerbe.

Lenuot cucrem Tpeda 1a Ousie MOKPUEH OTHOCHO CepBUCUPAH OJIaroBpeMeHO U e(prKacHO cO
uH(pOpPMallUU CO CUTE PEJIEBAaHTHU CIydyyBamka Ha 3€MjOJIEJICKO NpeXpaHOEHUTE Nas3apu BO
3eMjaTa U HaJBOp off Hea. Toa Tpeba fja ce MOCTUTHE CO BOCIIOCTABYBalkhe HAa BKYIIEH Na3apeH
MH(OPMAIUCKU cUCcTeM (THC) Ha HUBO Ha 3eMjaTa M BO HETOBUTE paMKM HH(OpPMAIMCKH
CHCTEM 3a 3eMjOJIEJICKU 1 NpeXpaHOeHU MPU3BOAHM (TIHC).
Bbu 6uno HaBucTHHA AOOPO JOKOJKY OBaa CTpaTerrja HeMa ja OcTaHe caMO MpTBa OyKBa Ha
xapTtyja. OcTaHyBa Jla ce HajieBaMe JIeKa BO OTIOIHOCT Ke CE peanu3nupa.
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PRESENT STATE AND PERSPECTIVE OF FRESH VEGETABLE
AND FRUIT STORAGE IN REPUBLIKA SRPSKA

Mile Dardi¢, Sretenka Srdi¢, Boris Pasali¢, Vida Todorovié¢
Faculty of Agricultur, Banja Luka, RS Bosnia and Herzegovina

SUMMARY

In this work is given an overview of vegetable and fruit production and storage in
Republika Srpska (RS). It was analyse vegetable and fruit production through its
production areas and fruit trees, yields and raw material procesing as well as cold storage
capacities in RS.

Analyses showed that from 29.000 tons of installed cold storage capacities only 5.8% of
the total vegetable and friut production could be stored. Regarding that in RS should be
installed more cold storages in order to satisfy the real need of agriculture production and
to supply domestic market with the fresh vegetables and fruits.

Key words: overview, cold storage, fruit tree, raw material

INTRODUCTION

Food safety begins in the field, and should be of special concern, since a number of
outbreaks of foodborne illnesses have been traced to contamination of produce in the
field. Produce that has been stressed by too much or too little water, high rates of
nitrogen, or mechanical injury (scrapes, bruises, abrasions) is particularly susceptible to
postharvest diseases. (Janet Bachmann and Richard Earles, 2000) Different kind of
vegetables and fruits have different resistance on storage conditions and regarding that
some of them have longer shelf life then the other varieties.

Vegetable and fruit quality cannot be improved after harvest, only maintained. Therefore
it is important to harvest fruits and vegetables at the proper stage and size and at peak
quality. (Janet Bachmann and Richard Earles, 2000)

Fruits that will be stored should be harvested at optimum maturity, because storage life
may be reduced if they are immature or overmature.(Wilson, L.G., M.D. Boyette, and
E.A. Estes. 1995) In order to overcome problems, harvest should be completed during the
coolest time of the day, which is usually in the early morning, and produce should be kept
shaded in the field. (Dardi¢, M., Govedarica-Luci¢ Aleksandra, 2007)

Fresh fruits and vegetables may be infected with various pathogens which are not visible
prior to storage but will cause decay and rot during storage and transportation. The
amount of developing infection should be determined prior to storage, by examining
samples for cuts, severe bruises, and rotting tissue. Only lots that are free of infection
should be considered for long-term storage, because damaged and decaying products can
infect those that are sound and may possibly result in losses of entire lots. (Wilson, L.G.,
M.D. Boyette, and E.A. Estes. 1995)

Deterioration of fresh fruits and vegetables can result from physiological breakdown due
to natural ripening processes, water loss, temperature injury, physical damage, or
invasion by microorganisms. All of these factors can interact, and all are influenced by
temperature. (Janet Bachmann and Richard Earles, 2000)
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Production areas and yield of vegetable and fruit in Republika Srpska

Republika Srpska as a part of Bosnia and Herzegovina has a significant role in vegetable
and fruit production. In Figure 1. is shown land use distribution in Bosnia and
Herzegovina where we can see that the northern part is involved in crops growing as well
as tree crops, horticulture and vineyards production. Regarding that, northern part of
Bosnia and Herzegovina represents the most important agricultural region.

Land Use
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Figure 1. Land use in Bosnia and Herzegovina
Source: internet www.lib.utexas.edu/maps/bosnia/bosnia_landuse.jpg

According to FAOSTAT 2003 source Republika Srpska has 2.148.000 ha of agricultural
land from which 46.7% (1.004.000 ha) is arable land. Dominant crops in Republika
Srpska that are giving the highest yields are different kind of vegetables and field crops
as wheat and corn.

Climate conditions in RS vary from Mediterranean on the south to moderately continental
on the north. Climate variation gives positive impact on vegetable and fruit production.
Moderately continental climate with annual precipitation of 1000 mm gives favorable soil
water regime that represent significant factor in vegetable and fruit production in the
northern part of RS.

Better production results are achieved after government implemented developing
measures such as subventions for farmers and training for farmers. Although
improvement in vegetable and fruit production is visible, desirable level of knowledge
and storage technology is not yet achieved.

Accordingly, there is a trend for implementation and installation of new storage
capacities in order to supply the local market with fresh vegetable and fruit throughout
the year.

Collected data showed that there is a trend of slight increment in production areas as well
as vegetable and fruit production. (/nstitute of Statistics, RS)
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Vegetable production areas occupied around 36.000-40.000 ha with annual production of
333.000-400.000 tons of different kind of vegetables. (Table 1.)

Table 1. Production areas, trees and total fresh vegetable and fruit production in RS

Vegetables and Area (ha) Tree crops Total production
fruit trees (number) (t)
Vegetables 36.000 - 40.000 - 333.604 - 400.000
Fruit trees - 9.109.338 143.142
TOTAL 476.746 - 543.124

Source: Institute for Statistics RS

From the total number of fruit trees, plum has a dominant place and represent traditional
fruit in this region. After plum dominant trees are apple, pear and cherry trees.

Vegetable and fruit processing industry in RS produce around 27.000 tons of different
products per year. Regarding that, processing industry take about 108.000 tons of fresh
vegetables and fruits.

According to statistical data individual agricultural farms produce and process around
36.000-40.000 tons of different vegetables and fruits and produce domestic brandy called
rakija, then dried products, marmelades, compotes etc.

There are difficulties in colectinig real information about vegetable and fruit products
where is not possible to get information about indiviudual farms and their production.
With production of 366-417 kg ,,per capita™ per year it is possible to say that production
in RS satisfy domestic needs for vegetable and fruits that is mostly during harvest season.
This over production during harvest period can not be avoided. It could be reduced by
introduction of new variates with longer vegetation and ripening period. In the peak
harvest season daily supply of vegetables and fruits is much higer then capacity of
processing industry and market demand for fresh vegetables and fruits. One part of
vegetables and fruits is going to cold storage for further processing.

There is no available data about vegetable and fruit products that are taken by middlemen
and later sold by higher price. Also there is no data about unused vegetables that stays at
the farms as animal food. As those information can not be found it could be concluded
that unused amount of vegetable and fruit is signifficantly high and depend on crop
variety, supply and demand.

During the winter time supply of fresh vegetable and fruit do not satisfy domestic
demand even we have all natural conditions for their production.

Cold storages in Republika Srpska

There are two types of cold storages in RS. They are:

- NA (Normal atmosphere) cold storage and

- ULO (Ultra Low Oxigen) cold storage
In NA cold storage could be regulated temerature and other storage factors as air relative
humidity. Capacity of this cold storage type in RS is about 20.000 tons. Purpose of
utilization of this storage could be different. In our region it is used for storage of
different kind of raw materials and final industrial products such as milk, meat, tropical
fruits etc.
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In ULO cold storage temperature can be modified according to the vegetable and fruit
needs. Capacity of this type of cold storage is about 9.000 tons and its placed in Kozarska
Dubica.(Table 2.)

Table 2. Installed capacities of cold storages and their use for vegetable and fruit storage
in RS

Cold storage type | Installed capacities (t) Production covering %
Vegetables Fruits Total
NA 20.000 5.7 13.8 4.0
ULO 9.000 2.6 6.2 1.8
TOTAL 29.000 8.3 20.0 5.8

The total storage capacities in RS are about 29.000 tons. From Table 2. we can see that
those capacities cover only 5.8% of the total vegetable and fruits production. Only 8.3 %
of total vegetable and 20% of fruits production can be stored. The rest of production that
can not be stored in existing storages induce high pressure on market and consumption of
fresh vegetable and fruit. Over production and over supply with vegetables and fruits in
the peak season create low ransom price.

According to analysed data it can be concluded that in RS dominate fruits in cold
storages where the most important are apple and pear. The most important vegetables in
cold storgaes are: cucumber, pepper, tomato, potato and onions.

CONCLUSION

According to research of the state and perspectives of vegetable and fruit storage in RS
following conclusion can be drawn:
- Vegetable production is presented with 40.000 ha where is produced about
400.000 tons per year of different kind of vegetables.
- Total fruit production is about 143.000 t per year and it is represented with
9.100.000 fruit trees.
- Over production during the harvest period is characteristic for vegetable and fruit
production
- Postharvest period of vegetables and fruits depends on many factors and has
signifficant role in domestic markets supply with fresh vegetables and fruits.
- Cold storage capacity in RS is about 29.000 tons represented with Na and ULO
cold storages.
- Total vegetable and fruit production can not be stored in present cold storages and
that represent limiting factor in vegetable and fruit supply.
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COCTOJBA U IIEPCIIKTUBMU ITPN YYBAILETO HA CBEXK
SEJEHYYK 1 OBOIJE BO PEITYB/IUKA CPIICKA

Mune [Tapauk, Cperenka Cpauk, bopuc [Tamanuk, Buga TogopoBuk
3emjopencku gakynret, bamwa JIyka, PC bocna u Xepuerosuna

KPATOK N3BATOK

Bo oBo Tpya fageH e mpersej Ha NPOWM3BOACTBOTO Ha 3€JIEHYYK W OBOIjEe U
yyBaweTo Bo Peny6nuka Cpncka (PC). AnanusupaHo Gerle Mpou3BOACTBOTO Ha
3€JICHYyK M OBOIljeé MO PEruoHu Ha NPOU3BOACTBO U OBOIIKHU, NMPUHOCUTE U
CypoBMHATa 3a IpepabOoTKa KakKo M KamalUTEeTH CO JaJHO cKiagupawme Bo PC.
AHnanu3ute mokaxaa faeka of 29.000 TOHM KamanmuTeTd CO JaJHO CKIIAJupamme
camo 5,8% of BKYMHOTO MPOM3BOJICTBO Ha 3€JIEHUYYK M OBOILje OM MOKENO fa ce
cknaaupa. Bo toj nornen, Bo PC Tpeba fga ce nHcTanupaaT moBeKe CKIIAJUIITa CO
Jafiele Co IeJT Jla ce 3a/J0BOJIaT MOTpeOuTe Of] 3€MjOJIEICKOTO MPOU3BOJICTBO | fia
ce CHaOIM TOMAITHUOT Ta3ap CO CBEXKU 3eJIeHUYIU U OBOIITja.

Ky4unu 360poBu: nperief, JafHO CKIaupame, OBOIIKH, CYpOBHHA
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PRESENT SITUATION AND PERSPECTIVES IN PRODUCTION
AND STORAGE OF FRESH VEGETABLES AND FRUITS
IN THE MONTENEGRO

Natasa Mirecki
Biotechnical Institute, Podgorica, Montenegro

INTRODUCTION

Montenegro is country with 13. 812 km® of surface and 623277 of inhabitants. Density of
population is 44,9 inhabitants per square km (Statistical Aear book, 2006). Territorially and
administratively is divided in 21 municipalities.

The climate in Montenegro severely interchanges between Mediterranean, sub-continental
and continental climate in a relatively small area. Climate and highly emphasized orography
and geological composition are reasons for much diversified agriculture productions. The
coastal region is involved in olive-growing, growing of citrus and other subtropical fruit; the
central part in production of early vegetables, fruit, grapes, egg, meat and milk production,
while production in the northern region is dominated by production of potato, fruit-growing
and extensive livestock breeding (cattle and sheep). This wide range in production can be an
advantage, but since it cannot offer bigger quantities of products, it is at the same time a
drawback.

Agricultural land resources covers about 40% of total surface area, with 518.067 ha or about
0, 84 ha per capita. Arable land, orchards and vineyards occupy only 58.262 ha or 12% of
total agricultural area.

Agriculture and food production are very important in the economic development of
Montenegro. The share of agriculture, hunting and forestry in total GDP of Montenegro,
according to official statistical data, amounts to 11, 3%. More than 60.000 rural households
provide income in the agriculture, partly or complete. For this reason, the common
characteristic all of Strategic documents of Montenegro is that they place the development of
agriculture among the first priorities of general economic development of Montenegro.

Rural region comprehend 80% of area and 40% population and the main incomes in rural
region are agriculture and forestry. Unfortunately, the most of the rural region is demographic
devastated. We can illustrate this claim with the facts that 50% of villages have less than 100
inhabitants, 70% farm owners doesn’t have main incomes from agriculture, they are
employed in private or state companies and farmers older then 60, manage 10% of farms and
young people abandon villages.

Accordance with date showed in tab.1, we can conclude that negative balance of migration
implies moderate depopulation of the rural areas, and parallel demographic ageing.

Tab. 1 Agricultural population versus total population

POPULATION TOTAL | ACTIVE ACTIVE IN

YEARS AGRICULTURE
%

1921 55463 - -

1961 471 894 161 680 53,6

1981 584.310 192 852 15,6

1991 615 035 237 280 9,3

2003 620 145 264 276 7,0

29



MAIN CHARACTERISTICS OF MONTENEGRO’S AGRICULTURE

Latest big investigation of characteristics of Montenegro’s agriculture is presented in
Montenegro’s Agriculture and EU (2006). This date show that the major problems in primary
agriculture and processing industry are:

= Agricultural production units (in general “farms”) in Montenegro are characterized by being
generally very small, with very few units being of significant commercial size (Tab. 2).

Farm size Number of farms (1991)
(ha) Total %
Less than 0.10 2580 4.3
0.11-0.50 13,991 23.3
0.51 —1.00 11,299 18.8
1.01 —2.00 11,806 19.7
2.01 —3.00 6,151 10.2
3.01 —5.00 6,106 10.2
5.01 —8.00 3,918 6.5
8.01 —10.00 1,415 2.4
10.01 — 15.00 1,418 2.3
15.01 —20.00 644 1.1
Over 20 742 1.2
Total 60,043 100.0

40% of farms are with 0, 1 to 1 ha, 40% with 1to 5 ha and 20% are bigger than 5 ha.

= Equipment and technology are inadequate.

= Inadequate use of mechanization;

= Low level of technology and production specialization ;

* Fragmentation of primary agriculture,

= Low production volume per holding unit;

= Relatively high price of inputs that affect the price of final products;

=  Low level of market sale;

= Inadequate organization and lack of solid structures of horizontal and vertical connecting
of producers in agriculture and food processing;

= Inadequate quality standard level (hygiene and ecology) in primary agriculture and food
processing;

= Lack of efficiency and competitiveness of processing industry (low production volume,
technological backwardness, inadequate investments, market inefficiency);

= Agriculture was in a shadow of the so-called industrialization in the previous system

= Low level of expertise in the production and insufficient education of the farmers;

= Lack of the investment into modernization of agriculture in the last fifteen years of bad
economic situation;

=  Weak vertical integration - limited processing industry’s capacities.

Accordance with same source (Montenegro’s Agriculture and rural development Strategy,
2006), Agriculture has many opportunities too:

= strengthening of tourism and additional food consumption;

= development support of the EU, especially for rural development, as well as support to

competitiveness improvement, management of natural resources and development of rural
area,

= organic production;
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= development of traditional certified produces in greater volume;

= strengthening of local production and market;

= strengthening of export of competitive products (wine, lamb, vegetables);

= establishing and strengthening of the former marketing channels (Croatian coastline,
Serbia and B&H);

= efficiency of additional budget support;

= more rapid technological development, strengthening of education and institutions that
support development of agriculture.

SITUATION IN PLANT PRODUCTIONS
In last 15 years, crop production show growing trends in all categories (tab.2). The fastest
growth was in arable crop production, while fruit and wine production increased in

moderately.

Table 2: Main field crops and vegetables area (ha); 1992-2003

Indicator 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Arable land, total 53.000 51.000 52.400 52.300 52.500 51.200 50.000 49.800 49.700 47.400 45.800 44.800
Fallow land 11.400 9.600 8.400 12.900 10.800 9.400 10.300 14.900 14.000 12.700 12.800 12.700
Sown area 41.600 41.400 44.000 39.400 41.700 41.800 39.700 34.900 35.700 34.700 33.000 32.100
Cereals 17.934 17.657 19.710 13.472 13.300 12.496 10.573 9.740 9.390 8.080 7.061 6.466
Wheat 3.664 3.543 5552 3341 2614 2365 1.683 1.731 1478 1.463 1428 1.448
Rye 190 195 148 128 99 158 59 50 66 74 43 48
Grain maize 6.013 6.136 6209 5.506 5.620 5.205 4.224 4.129 3.932 4.069 3.776 3.366
Barley 6378 6.178 6.147 4497 4967 4.768 4.607 3.138 3.208 1811 1.325 1.147
Oats 1.689 1.605 1.654 1251 1.441 1.155 1.115 692 706 663 489 457
Potato 8200 8.568 9.718 10.101 10.244 10.387 9.812 10.008 10.577 10.626 10.504 10.505
Vegetables 6.672 6.731 6.062 6.263 8.071 8.416 9304 7.416 7.770 7.898 8.079 7.628
Onion 559 568 631 648 697 695 670 610 690 682 642 628
Garlic 249 259 286 285 266 267 226 223 223 228 235 192
Tomato 949 971 690 669  1.079 1.153 1.154 961 989  1.038 1.079 1.014
Pepper 792 809 494 443 746 838 869 796 827 817 799 799
Kidney beans 512 551 606 593 643 651 714 593 620 643 622 670
Peas 72 91 162 145 192 174 183 163 144 138 153 170
Cabbage and kale 1.378 1.388 1.724 1766 1.897 1.847 2.010 1.844 1945 1936 2.028 1.903
Melon 1224 1225 703 907  1.484 1.758 1.728 1298 1.445 1.547 1.591 1.333
Tobacco 299 337 224 179 345 260 299 231 208 216 184 201
Forage 8392 7.925 8.103 7.543 8.161 8.946 8.055 7.442 7.507 7.882 7.176 7.257
Green maize 378 210 207 201 137 104 121 71 130 100 108 103
Fodder beet 347 364 375 394 312 292 328 291 310 310 277 290
Clover 720 683 1381 925 1310 1300 1.039 1.015 871 917 895 770
Alfalfa 4.858 3.678 2.846 3.156 3241 3.734 3513 3.175 3.162 3296 2.942 2.994

Source: Statistical Yearbook of Montenegro

Production of vegetable is most important part of plant production because some of vegetable
species show compettivnes of price on the market. Total area under vegetable is bigger than
area under fruits and vineyard together. In the last time are intensified productions in
greenhouse. The big problem in productions of vegetable make costs for agricultural inputs in
Montenegro (including labor, electricity, fuel, fertilizer, etc). Inputs are more expensive than
equivalent inputs available to producers in neighboring countries.

For this reason, many producers decide to build up greenhouse above 1000 m* and price of
products are not competitive. Potato production is the most frequent production (half of total
vegetables productions), than production of cabbages, watermelons and tomato. The price of
early vegetables is favourable for producers.

Further improvment of vegetable production depends of construction of new processing
plants and departments for postharvesting treatmans.
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Fruits and olives are growing on approx. 9 580 ha. At continental part of Montenegro plums,
apples and pears productions are dominant. At costal area fig, orange and tangerine. During
last 15 years, size of fruit lands decreased by 10%.

Citrus an peach are growing in intensiv systems an rest of fruits mostlz extensive (verz often
without tillage, fertilisation, plant protection from disease and freezing, watering), so the yield
is low and alternative (every second or third year) — huge variation of yield. Since there is no
enough adequate storage places and processing plants for fresh fruits, most of plums and pears
are processed to brandies.

Olive covers one third of the total fruit area (3 200 ha) in Montenegro. Trees old 100 years
and older are predominant, 70% are very old trees, and less than 10 % are young. The most
used are autochtonous species (90%) for olive oil production. The yield of olive is various,
from 300 to 4.000 tona, what depends of weather during year.

Market and requirement for domestic olive products is existing. But, insufficient usage of
processing plants cause that there is lack of those products on domestic market.

There are 3 900 ha of vineyards in Montenegro. Favorable climate and good soil quality
enable successful growth of sorts of grapes with different perod of ripening and usage. More
than 90% of yield is processed in to vine and the rest is for eating.

Storage of fresh fruits and vegetables

There are several places for fruit and vegetable storage in Montenegro. One of them is
,Distributive Center* that is still in the faze of construction.. During 2006, 50 t of fresh sub-
tropical fruits, 80 t of kiwi, 100 t of tomato and 80 t of watermelow were storaged at this
center. At October 2007, during our conversation with representative of Center we find out
that 700 t of fresh fruit and vegetable are storaged at rented cooling storeges, 500t of tomato
are kept on temperature higher than 10 °C during 17-21 day, 150 t of watermalow, and 50 t of
pepper and eggplant are kept on 10 °C for one day.

Distributive Center is still in proces of construction. At this time, modern cooling storage is
under construction, so very soon Distributive Center will be able to offer complete
postharvesting traetman.

The second place that is used for fruit and vegetable storage are cooling storeges that are
property of the biggest public company in Montnegro, AD Plantaze. They have 4 cooling
chambers, but they are used only for grape and peach from their own productions. Their
representatives said that they have problems with optimal temperature regulation after loading
huge amount of fresh fruits. That is evidence that there is lack of knoweladge about
postharvest technology and that it is neccessary to improve that area of knoweladge.

The private company Veletex has also storage places. They have 5 chambers , each 100 m”.
The main activity of this company is trade and catering of hospitals, kindergardens, schools...
Also, those chambers are used for state custom. They dont have interest for storage of fresh
fruit and vegetables because, according to the their representative oppinion, market for such
products is not developed jet.

In central part of Montenegr, storage place for potato is built. There are 4 independant
chambers in it. Every chamber is under computer system controle of air moisture and
temperature. Also there is seasonal control of earation. Unfortunately, this modern sorage
place is used only during 6 months per year, and only for seed potato storage. Since this is the
only storage place at central part of Montengro, it should be provided to use it for other fruit
and vegetable and to use it during all year.

At south part of Montnengro, there are several smaller storage places that has temperature and
moister controled chambers. Mostly, they are not used for storage of domestic fruit and
vegetable. Those are chambers are registrated for storage of imported fruit and vegetables..
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CONCLUSION

According to the data from this review fruit and vegetable production in Montenegro is
stabile. But, Montenegrin-processed agricultural products are generally considered expensive,
poorly packaged and of inferior quality, even in comparison to regional competition. Sharp
competition exists from products from neighbouring countries. The main problem for further
development is lack of adequate equipment on farms, unsufficient usage of modern
technologies and lack of processing plants.. Also, problem of lack of knoweladge about
postharvesting technologies is evident. That lack of knoweladge make storage and placement
of fruit and vegetable more difficult. Fruit and vegetable market in Montenegro is still
unstabile and undeveloped.

It is common for all mentioned storage places that there is no precise evidence about lossiness
during storage period.

It is neccessary to involve more efforts to improve education of employeers at storage places
and local agriculture experts about modern postharvest technologies.
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INTRODUCTION

Because of its geographical position, there are three climate regions in Croatia. Those are:
Mediterranean, Continental and Highland region. Combining the growth periods in these 3
regions, it is possible to supply market with fresh vegetables with continuity, for some
species, with no need for storage throughout the year. The biggest areas under fruits are
located in continental region of Croatia, while in Mediterranean region, the most grown is

Satsuma mandarin (Neretva river valley).

Production of vegetables and fruits
Vegetable production is mostly located around consumer centres. The possibilities of
supplying the market are shown in tables 1 (from Zagreb — Continental region) and 2 (from
Mediterranean region). It can be seen that by growing vegetables in the Mediterranean region,
possibility of supplying with fresh products is prolonged. Potato, onion and carrot are mostly
stored from vegetables, while shortage of other vegetables is settled by import.
Table 1 Possibilities of fresh vegetables supply from Zagreb County

Supply in month
Culture Directly after From the From nonheated Yield,
harvest store greenhouse t/ha
Potato Jul — Aug Sep — Apr May — Jun 25
Cabbage and kale Jun — Nov Nov — Dec 30 -40
Tomato Jul — Sep Jun — Oct 45
Pepper Aug — Sep Jul — Oct 30
Cucumber Jul — Sep Jun — Oct 60
Onion Jun — Aug Aug — Apr 25
Carrot Jul — Oct Nov — Apr May — Jun 35
Melon and watermelon Aug — Sep 40 - 50
Table 2 Possibilities of fresh vegetables supply from Mediterranean region
Supply in month
Culture Directly after From the From nonheated Yield,
harvest store greenhouse t/ha
Young potato May — Jun Apr — May 10
Cabbage and kale May — Apr Mar 30 -40
Tomato Jul — Oct May — Nov 50
Pepper Jul — Oct Jun — Nov 30
Cucumber Jun — Oct May — Nov 60
Onion May — Aug Aug — Apr 25
Carrot May — Apr Mar — May 35
Melon and watermelon Jul — Oct 40 — 50
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According to the estimate of the Croatian Agricultural Extension Service in the year 2005, the
highest production of vegetables in Croatia came from potato (330.000 t), than followed by
cabbage and kale 120.000 t, tomato 110.000 t, pepper 37.000 t, cucumber 40.000 t, onion
45.000 t, carrot 20.000 t and melon and watermelon 55.000 t. About 120.000 t of other
vegetables was produced (figure 1).

In the year 2007 "Operational program for vegetable growing development” was started to
support establishment of greenhouses, irrigation systems and other ways to increase the areas
under vegetables.
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Figure 1 Vegetables production in Croatia, 2005

From fruit species, the most produced is apple (60.000 t) and Satsuma mandarin (40.000 t).
The areas under Satsuma mandarin are continuously increasing and it is expected that in a few
years it will reach the apple production. Other important fruit species are produced in amounts
from 1.300 t (blackberry) to 8.000 t (peach) (figure 2.).

In the "Operational program for establishment of perennial crops” it was planed to establish
15.000 ha of new orchards from 2004 to 2007, to insure fruit growing self-sufficiency.

70
60 1
50 1
40
30
20
10

1000 tons

Figure 2 Fruit production in Croatia, 2005
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National wholesale market and storage capacities

By national wholesale market project it was expected to build up wholesale market in Zagreb,
Rijeka, Zadar, Split, Metkovi¢ and Osijek. In Zagreb there already is a wholesale market and
its modernisation and fully development was planed with this project. Until now, three
wholesale markets from the project started working. Those are wholesale markets Split,
Osijek and Rijeka. Each wholesale market consists of open space, that is, green market with
capacity of 150 to 200 vehicle for private producers, and buildings with 2.500 m* surface.
Inside the building, 30 cooling units are situated and they are rented from trading companies.
In 2006 the trade of wholesale market was around 200.000 t. The highest trade (120.000 t)
was realised on the Zagreb wholesale market (figure 3).
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Figure 3 Transactions of fresh vegetables and fruits on Croatian wholesale markets, 2006

Figure 4 shows the arrangement of storage capacities in Croatian regions. The city of Zagreb
was singled out as the biggest consumer centre that disposes with significant storage
capacities. Also, the capacities are distributed according to the cooling system (controlled and
normal atmosphere). Almost the third of total cooling capacities with controlled atmosphere is
situated in the Zagreb area. At the same time, in Slavonia where are the biggest orchard areas,
there are cooling capacities for 33.000 t with normal atmosphere and only 1.900 t with
controlled atmosphere (figure 4)

From 114.000 t of cooling capacities in Croatia, 73% are refrigerated stores and storages with
normal atmosphere, and 27 % are refrigerated stores with controlled atmosphere (figure 5).
Apple is mostly stored in the refrigerated stores with normal atmosphere in the duration of 5 —
7 months, and sometimes even for shorter time (appearance of physiological disturbance of
fruit or a situation on the market).

With the project of building the network of controlled atmosphere (ULO) storages, it is planed
that from 2003 to 2008, 40.000 t ULO storages will be built. Building up of ULO storages
with minimal capacity of 1.000 t is under subvention. In the period from 2003 to 2006, 19.500
t was realised, so that at this moment in Croatia there are about 34.000 t installed ULO and
CA capacities.
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Figure 4 Storage capacities in Croatia, 2005

Capacities with controlled atmosphere are mostly ULO storages and they are used for storing
apples for duration of 6 — 9 months, under the conditions of 1 to 1,5 % O, and from 1 to 3 %
COs. The other fruit species by produced quantities (Satsuma mandarin), is stored in storages
with normal atmosphere for short time (Jemri¢ and Pavici¢, 2004). The storage is short
because of the early production contrary to other Mediterranean countries and quick sales.
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Figure 5 Rate of CA storages in storage capacities in Croatia, 2005
STATE AND PERSPECTIVES OF VEGETABLES AND FRUITS STORAGE

Apart from insufficiency in producing most of fruit and vegetable species, there is a problem
of inadequate assortment for specific use (fresh consumption, storage or processing). Applied
growth technology and harvest date influence the possibility of storage after harvest.
Inadequate harvest date can lead to the appearance of physiological disturbances during the
fruit storage. The most common physiological disturbance on the apple is the superficial
scald, caused by premature harvest. In Croatia, the appearance of superficial scald on Granny
Smith apple is very common, and it can damage to 15 % fruit even in the conditions of
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controlled atmosphere storage (Jemri¢ et al., 2006). Granny Smith is a late crop that in the
conditions of continental Croatia does not mature enough so it has to be harvested earlier.

The cause of these problems lies in poor knowledge in technological procedures after the
harvest. For example, until now, biphenyl-amine had been used against the superficial scald,
but its application was forbidden because it is carcinogenic, and not knowing of other control
possibilities like heat treatments (Jemric€ et al., 2006), lead to increased losses in fruit storage,
witch in some refrigerated storages were up to 60%. The number of home scientists is
deficient and so are researches on the field of technology after harvest of fresh fruit and
vegetables. Apart from the heat treatments, in the world, is applied other fruit treatments after
the harvest with the attention for keeping its quality (Jemri¢ and Pavici¢, 2004). In Croatia
their usage is limited mostly to some usual procedures such as applying some chemical means
or wax.

The solution of stated problems is possible to realise by connecting fruit and vegetable
wholesale merchants, as a promoter, with scientific-research institutions that would conduct
researches on the storage of fresh fruit and vegetables after harvest.

It is important to finish the national wholesale market project to create the network of buy off
places for producers, to insure quality storage conditions of fresh products and to enable
selling of quality fruit and vegetables after storage in the time when it is not possible to use it
fresh right after harvest. It is necessary to equip the existing wholesale markets with machines
and equipment for sorting out, packing and labelling, so that it would insure quality
standardization.

The standardization of fruit and vegetable quality, which comes out of refrigerated stores and
storages, should be insured by and by standardization of procedures after the harvest and
during storage for each fruit and vegetable species.
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Table 1: Fruit production in 2006 in intensive orchards in Slovenia

Area (ha) Total production Average yield
® (t/ha)

Apples 3100 79878 25,8
Pears 284 4136 14,6
Peach and 643 10190 15,8
nectarine
Apricot 31 296 9,5
Cherries 107 869 8,1
Sour cherries 58 221 3,8
Walnut 61 193 3,2
Persimmon 25 398 15,6
Kiwifruit 9 144 16,7
Strawberries 104 2048 19,7
High bush 23 69 3,0
blueberries
Olive groves 820 2000
Flowers and 150
ornamental
plants

Among fruits produced in intensive orchards in Slovenia, apples are economically the most
important (Tab.: 1). Additional 40000 tones of apples are produced in extensive orchards
(Tab.: 2). Slovenia has storage capacities for 50000 t. Apple are the main commodity that is
stored till June in the next year. The majority of storage capacities include ULO (ultra low
oxygen) storage capacities.

Next to apples are olives cultivated on the coast region on nearly 1000 ha. Olives are
processed in olive oil, which is sold all at home. The production of pears is in decline,
Williams is the leading variety and is used in processing of juice and spirit. Among other fruit
species peach and nectarine production are economically important. They are produced
mainly for fresh consumption although part of production is processed in juices. Intensive
cherry production covers 100 ha, but there are additional extensive 150 ha. Interestingly,
cherry production is increasing year by year. High bush blueberries are produced on Ljubljana
swamp where the suitable pedoclimatic conditions are met. Production of flowers and
ornamentals covers 150 ha. There is an increasing demand for lowers and ornamentals.
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Table 2: Total production of some important fruit species in extensive orchards in Slovenia in
2006

Total production

O
Apples 39298
Pears 7311
Peach and 869
nectarine
Apricot 366
Cherries 2790
Sour cherries 271
Walnut 2590

Apples pears and cherries are grown in extensive orchards (Tab.: 2,). An important
characteristic of intensive pear and apple orchards is alternative production. On the other hand
is extensive orchards important part of landscape architecture in Slovenia.

Table 3: Distribution of apple production in Slovenia
Apple production
Integrated production (%) 94
Ecological production (%) 2
Hail Net (%) 4,5
Drip irrigation (%) 10

Apple production is mainly integrated (Tab.: 3), 2 % of total production accounts for
ecological production. 10 % of apple production is drip irrigated and 5 % of apple orchards
are protected with hail net. Hail is not uncommon in Slovenia, so hail net is the best way for
long-term protection of the fruit against hail.

Table 4: Apple trade balance in Slovenia in 2005
Yield in intensive orchards 77463
Yield in extensive orchards 23345

Import 4636
Export 20182
Total 85262

The majority of apple production is consumed in Slovenia. Nevertheless Slovenia imports
around 5 % of apples and exports 20 % of apple production.
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Table 5: Main apple varieties grown in Slovenia

%

%

IDARED
JONAGOLD
GOLDEN D.
ELSTAR

GALA
GLOSTER
BRAEBURN
FUJI

GRANNY SMITH
MUTSU
JONATHAN
MELROSE
TOPAZ
DELBARD
SUMMERRED
JAMES GRIEVE
JERSYMAC
BOSKOP
CARJEVIC
VISTA BELLA
RED DELICIOUS
BOBOVEC
OTHER

30
19
14

— = = NN WL O

—_—

0,5
0,5
0,4
0,3
0,3
0,3
0,25
0,2
0,2
2,5

64

78

93

Cultivar Idared still represents the lion’s share in apple production (Table 5). It is not planted
anymore but its share is still 30 %. It was and is still well acceptable by retailers who
appreciate its storage potential and also colour. Grown in Slovenia, Idared is rather good
quality and more aromatic than in other northern producing areas. Jonagold represents 20 %
but its ratio is slowly decreasing. The main obstacle is its red colour, which is usually poor,
depending on climatic conditions. It is substituted by clones, which have better colour. Elstar
is an interesting variety, its share is increasing. It is usually well coloured and has good
sensory characteristics. Skin spots are often present although the problem is not so apparent
compared to scald. The introduction of new varieties such as Gala, Fuji and Braeburn was
well accepted by growers and consumers. The share of new varieties is increasing.

Table 6: Recommended storage conditions for apple cultivars in Slovenia

VARIETY TEMP. 0, (%) CO( %)
O
IDARED +1,5 1,2 1,0
JONAGOLD +1,5 1,0 1,0
GOLDEN DEL. +1,0 1,0 1,0
GLOSTER +1,5 1,2 1,0
ELSTAR +1,5 1,0 1,0
GALA +1,0 1,4 1,2
MELROSE +2,0 1,2 1,0
JONATHAN +2,5 2,5 1,5
BRAEBURN +1,5 2,5 1,0
MUTSU +1,0 1,0 1,0
GRANNY SMITH  +1,0 1,0 1,0
FUJI +1,0 1,2 1,0
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Main apple varieties in Slovenia are stored under ULO conditions at temperature interval 1 —
2,5 °C and in atmosphere with 1 — 2,5 % of O, (Table 6). Bracburn variety is rather
susceptible to low O, concentration and is therefore kept at 2,5 %.Concentration of CO; is
now around 1,0 % due to the problems with internal browning in the past.

Table 7: Potato and vegetable production in Slovenia in 2006

Area (ha) Production (t) Average yield (t/ha)

Potatoes 5900 106974 18,1
White Cabbage 805 26050 32,4
Lettuce 442 8398 19,0
Endive 175 3132 17,9
Chicory 233 3304 14,2
Carrot 162 2952 18,2
Beetroot 147 3106 21,2
Tomato 175 4610 26,4
Sweet Peppers 176 4776 27,1
Cucumbers 145 2848 19,6
Onion 260 5391 20,7
French Beans 616 2818 4.6

Potato production covers nearly 6000 ha and is economically very important product in
Slovenia. It is mainly consumed as fresh. White cabbage is widely cultivated in Slovenia. Its
production covers more than 800 ha (Tab.: 7). White cabbage is mostly processed in pickled
cabbage, which is very popular in Slovenia. Among other vegetables lettuce, endive, chicory
and onion are economically important. Producers have cool storage rooms to meet the
demands of retailers who require temperature of 8 ° C at acceptance. As far as processing is
concerned, red beetroot and cucumber are processed as pickles.
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ATPOBAUOJONIKNUTE ®AKTOPHU BO ®YHKIINJA
HA YYBAILETO HA CBEXUTE ITPOAYKTHN
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KPATOK U3BAJOK

KBanureTor Ha CBEXHTE INPOAYKTH KOHM C€ 4YyBaaT 3aBUCH OJf PEXUMUTE
OJJHOCHO YCJIOBHUTE Ha 4yBame. MefyToa, MPOJYKTUTE CO JIOII UIIY HECOOIBETEH
KBAJIUTET BO TEKOT HA YyBakHETO HE MOXAT Jja r'o MOfo0paT KBAJUTETOT, TYKY
UCTUOT KOJKY INTO € MOXHO C€ OfjpXKyBa, a Cé CTEKHyBa 3a BpeMeE Ha
IPUMapHOTO IPOU3BOJICTBO Ha HMBA. 3a YyBAaWkETO Off IIPECYJHO 3HAUEHE € Ja
ce 00e30equ NpoAyKIHja Ha MJIOJOBU CO BUCOKM HYTPUTHBHH, HO W Tap3apHU
BPEJHOCTH KaKO pe3yJITaT Ha IpPUMEHAaTa Ha COOJJBETHH arPOTEXHUYKYI MEPKH.
Cekoja arpoTexHuyka MepKa IpEeTCTaByBa BO M3BECHA CMHCJIA JTUMHUTHPAUYKU
(pakTOp Npu popMUPamETO Ha NPUHOCOT U KBAJIUTETOT, HO IPUTOA CEKOTAIll Ce
HCTAaKHYBA M 3HAYalkETO Ha TOAMHATA HA MPOM3BOJICTBO, OTHOCHO KJIMMATCKUTE
¢pakropu. Ilocrojat ofpefgeHM arpOTEXHUYKM MEPKH KOM HMMaaT IOTOJEMO
BJIMjaHUE HAa KBAJUTETOT HA CBEXKWUTE NPOU3BOAY, KAaKO WITO ce: M300pOT Ha
copTH, IyOpemeTO, HAaBOHYBalkETO, BPEMETO HA NMPOU3BOJCTBO, IPUMEHETATA
3allITUTa, BPEMETO U HAYMHOT Ha Oepoa.

Knyuynn 30o0poBm: arpoGuonomku (pakToOpH, 4YyBame, KBAIHUTET, CBEXH
IPOAYKTH

BOBE[]

I[IpumapHa 3amaya Ha ceKoja arpoTEeXHMYKa MepKa € 3rojieMyBame Ha
IPUHOCUTE, a MPUTOA a Ce MOCTHTHE IITO € MOXHO NMOfo0ap KBAJIHUTET BO
NOIJIe]l Ha HYTpUTHUBHAaTa BpemHocT. [lanmum co oBa Ke ce pmoOmjaT cBEXHU
IMPONYKTU CO ONTHMAJHU KapaKTEPUCTHKU 3a IMOMOJIr0o 4yyBamwe? 3a xaj, He
CEeKOraril.

MHory ¢akropu npep 6epbaTta BiaujaaT Ha rpafgdaTa U KBaJIUTETOT HA CBEXKUTE
3eMjopesicku mpon3Bonu. OBjie ce BKIIydyBaaT reHeTcKuTe hakTopu (n360p Ha
coprara), (pakKTOpUTE HAa HafBOpelIHaTa cpefauHa (KJIMMATCKU YCIOBU W
arpOTEXHWYKH MEPKHM), 3pesiocTa M BpeMeTo Ha OepOa, HAUMHOT Ha OGepba m
HAaYMHOT Ha paKyBame CO MPOAYKTUTE HENmocpegHo nocie 6epdba. Bpemero Ha
cen0a OJHOCHO MPOU3BOJCTBO 3aBUCH U Off COPTATa.

I'enepanHO mopaHOTO MPOU3BONCTBO 00e30€e/yBa MOBUCOKA II€HA Ha Ma3apoT U
HajyecTo MMa nmoborat pof, MefyToa TaKBUTE MPOAYKTUTE HE ce MOTOJHU 3a
yyBame. JleHecka Ha mpoOiieMaTMkaTa Ha mociiebepOeHaTta ¢usuonoruja u
TEXHOJIOTHja Ce TOCBETYBAa MCKIyYHTEIHO BHUMaHHE CO OCHOBHa LEN fa ce
MOCTHUTHE IITO € MOXKHO ITIOMaJjla MpOMEHa BO YyBaHUTE NMPOU3BOAYU U IOrojeMa
€KOHOMHMYHOCT Ha TIIOcTamkara uyaBame. [IpuToa ceymre pgoMuHHpaaT
UCTpaXKyBamwaTa Ha pa3IMYHATE HAYMHM Ha 4YyBame, a ce MOMajKy Ha
UCTpaXKyBamwaTa 3a INpUMEHeTaTa arpoTexHumka. [IpBure ucrpaxyBama 3a
nocnebepOeHaTa (pU3nNOIOTrHja Ha YyBale HA CBEXKHUTE MPOU3BENN CE€ U3BEJCHU
BO AHrimja, Kaje OWJIO HM3y4yBaHO BJIMJAaHHETO HA COCTABOT HAa BO3[YXOT.
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Hemro momomHa ce 3amoyHaTH ONIIMPHU MCTPaXKyBama IOBP3aHU CO
OMOXEMUCKHTE TPOMEHM M OTIOpHOCTa Ha OoJecT 3a BpeMe Ha
cknapupameTo. Bo oBme mcraxkyBamwa (CCCP) yuectByBasne romem Opoj Ha
aBropu (Kopec, 1986). IlpBu cepmOo3HM HayYHH UCTpaKyBama 3a
arpo6uosiomkuTe (PakTopu OO0jaBEeHU ce KOH KpajoT Ha 60-TUTe M MOYETOKOT
Ha 70-TuTe roguHN Ha MUHATHOT BeK BO I'epmanuja. [lo3Hatu ce TpypoBuTe Ha
Groshner (1968%), Bottschera (1971%) w Osterloa (1975%), Xoum ro u3yuyBaie
BIIMjaHUETO Ha MOEMHU arpOTEXHUYKN MEPKH Ha CIIOCOOHOCTA HAa YyBame Ha
CBEKUTE MPOAYKTH.

Ckopo Bo ucro Bpeme Bo [loncka ce oGjaBeHM TPyJOBH KOHM yKaxkyBaaT Ha
3HaUeweTo Ha coprare (Kepkowa, 1970*%) xako m Ha morpebata oOff
o6e3b6enyBame Ha JOOpH NMpou3BONHU ychnoBu (Adamicki, 1972%; Sipien, 1972%)
muratu (*) npeseMenn o Kopec K., 1986.

Cekoja arpoTexHHYka MepKa MPEeTCTaByBa BO M3BECHA CMHCJA JIMMHUTHPAUYKA
(hakTOp BO (popMHEpamETO HA MPHUHOCOT U KBAIUTETOT, HO MPUTOA CEKOTall ce
UCTAaKHYBa M 3HAYEHETO HA MPOU3BOJAHATA TOAMHA, OJHOCHO KIMMATCKUTE
chakTopu. Bo Bpcka co mpumMmeHaTa Ha arpoTeXHHMKaTa Ccemak MOCTojaT
OfipeficHH MEPKH KOM BO MOrojieMa MepKa BIUjaaT Ha KBAJUTETOT HA CBEXHUTE
MPOU3BOM, KAKO IITO ce: n300pOT Ha copTaTa, fyOpemeTO, HABOJHYBAKETO,
BPEMETO Ha MPOU3BOJICTBO, IPUMEHATA HA 3aIITHTATa U BPEMETO U HAUMHOT Ha
Oepoa.

Bimjanue Ha KIIMMaTcKuTe (PAKTOPH

HeocnopHo e feka KamMarckuTe (pakTopu OMTHO BJIWjaaT HA KBAaJUTETOT Ha
yyBambeTo. Ce cMmeTa leKa BO BJaKHA W CTy/IeHAa TOJWHA, TPOAYKTUTE cCe
TIOMAJIKy TIOTOJHM 3a YyBame. Toa ro MOTBpAyBaaT M HajHOBHUTE MCTPasKyBamba
cniposefieHu Bo I'epmanuja 1990-2005 roa. OBue ucnuTyBama Mokaxaa feka BO
KOJIKY KPOMHJIOT C€ pa3BUBajl BO HEMOBOJIHN BPEMEHCKH YCIIOBH, CO3PEBAKETO
Ha JIYKOBHUI]aTa OWJIO HEKBAJIMTETHO W YCIOBUJIO JIOIIO YyBame Aypu Bo ULO-
napuiauty  (Praeger u Bufler, 2007). Vimeno, Bo moxpnmuBata 2002 rof.
aykoBuiuTe Ha Hekou coptu (Kopra) He co3peajie HOpMaJHO, BPaTOT OCTaHAJ
OTBOpEH, IITO HajHaIpej HpefM3BUKAJIO IpPOMEeHa BO 0ojaTa HAa COYHHUTE
muctoBu. Kaj Hekom [Apyram copTH KOM ce WCIOUTYyBajle oOBaa IojaBa
(moremHyBame) He Omiia 3abeneskaHa, HO 3aTOA MaK MPOHUKHYBAHETO MHOTY
Op30 3anoyHano. 3a pasznuka of poxanusarta 2002 rof., IyKOBULKATE Off UCTATA
copta, BOo ekcrpeMHo cymHata 2003 rox. dopmupane HOpMaTHO 3aTBOPEH
BpaT, IITO TPETCTaByBa €JIeH Ojf OCHOBHUTE YCIOBH 3a MNOOpO dyBame.
MeryToa, CIPOTMBHO Ha OYEKYBAaHETO Kaj OBHE JIYKOBHIU NMPOHUKHYBAHETO
OWJI0 NPUMETEHO MHOTY MOpaHO BO crmopefda cO JYKOBUIMTE Off BiakHATa
roguHa. OBHWE TNPOTHUBPEYHM MOKA3aTeNM yMaTyBaaT Ha 3aKIyYOKOT JeKa
BIIAYKHOCTA HE € MHCTBEH (paKTOp KOj ja ofipefyBa CIOCOOHOCTA 3a YyBame,
TYKy KOMIIJIEKCOT KJIMMAaTcku akrtopu. I[Ipuroa, HUBHOTO BiIHMjaHuE €
NOBpP3aHO, ONHOCHO BO OfpefieHa MepKa OrpaHMYeHO Off NpHUMeHeTaTa
arpoTexXHHKa.

Knumarckure ¢akropu noceOHO TemmepaTypata W HWHTEH3UTETOT Ha
CBETJIMHATA MMaa roJIeMO BIIMjaHNE Ha HYyTPUTUBHUOT KBAJIUTET HA OBOMIjETO 1
3eJeHuyKOT. JIokanujaTa U BpeMeHCKaTa Ce30Ha BO KOja pacTeHHjaTa pacrar
MOXeE Jla BIIMjaaT Ha COAp>KMHATa Ha acKOpPOWHCKaTa KHUCEJIMHA, KapOTEeHOT,
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pubdodaaBUHOT U THAMUHOT. CBETIMHATA € HajBaXKeH KIIMMATCKU (PaKTOp BO
OfIpElyBAaETO HA COIP>KMHATA HA aCKOPOMHCKATa KUCEJINHA BO PACTUTEIHOTO
TKMBO. BuMjaHMeTo Ha [JUPEKTHOTO COHYEBO 3payelke 3a BpeMe Ha
BEreTalnyjaTa Ha HEKOHU IEJIOBU HA IUIOJJOBUTE, HA IPUMEP Kaj JUHATA MOXE f1a
Ipefn3BUKa 3rOJIeMEHa OCETIMBOCT Ha TOBPEAU Off HHUCKH TeMIepaTypu
(chilling injury) 3a Bpeme Ha yyBameTOo. OBa MOCEOHO € M3pa3eHo 3a BpeMe Ha
JeTHaTa ce30Ha Ha OepOara m Kaj oceTimBUTe copTH. [1momoBuTe Ha mumarta
KOM JIeJIyMHO WJIX NOTIIOJHO C€ 3alUTUTEHHU Off COHLE CE€ MOMAJIKy OCETJIMBYU Ha
MOBPEAN Off HUCKM TeMIEpaTrypu - chilling injury moponHa 3a BpeME Ha
gyBambeTo (Krarup u Gonzales, 2005). Pactror m pa3BojoT Kaj KPOMHJIOT €
YCIIOBEH Of] KOMIUIEKCOT HAa €KOJIOWIKH YClI0BHU. [IpuToa, foiknHaTa Ha IEHOT
BO KOpeJalyja co OMHOCOT Ha I[PBEHU M MH(PALPBEHN 3palyl, THTEH3UTETOT Ha
3pavyemeTo I'o yCIOBYBaaT U yCMepyBaaT NPOLECOT Ha pacTeme W pa3Boj Ha
KPOMUJIOT.

Bijanne Ha arpoTexHuuKknTe (haKkTOpU

Arporexnnuku (pakropu: TUIIOT Ha TOYBaTa, MOKPUBAKETO (MYJTUUPAHETO),
HaBOJHYBAWHETO U f'yOpPEHETO BiaUjaaT HAa 00e30eqyBamkeTO Ha pacTeHHnjaTa co
BOJIa M XPaHJIMBH MaTE€pHH, IITO MOXKE Jla BliMjae HA HYTPUTUBHUOT COCTaB Ha
coOpaHUTE pacTUTENHM JejoBU. HekBanmureTHata NOArOTOBKAa Ha IMOYBaTa
KaKo U Ha IoyBaTa Ha Koja JIeCHO ce CcO3jjaBa JiefleHa IOKOpHlia ce ycrnopyBa
HUKHEHETO M WHUIMjaJTHUOT MOPACT ILITO JOBEAyBa [0 MPOAOJIKYyBame Ha
BereTanyjara, IMTO BO HAIM YCIOBM JOBEAyBa O KAacHU 3apasm (IJIaMeHUIIa,
JyKoBaTa MyBa), HO NCTO Taka IO OHEBO3MOXYBa (POPMHPAKETO W
NOMMHYBakbeTO BO (pa3a Ha MHUpyBame (MOpagud KPaTKUOT AE€H M HUCKUTE
temrnepatypu). OBa ce TOMKM HAa HAacCOOMPAWmETO HAa BOJA BO JIYKOBUIMTE Ha
KPOMHJOT, NOPajil IITO BO TEKOT Ha YyBAaWHETO IOTOJEMU Ce T'yOMTOLUTE U
MOKPATOK € MepuoyioT Ha MupyBamwe (Lazic, B., 1970).

3HauewheTO Ha IUIOOPENOT MHOTY YeCcTO Cce 3aHeMapyBa HMakKo € Off
UCKITyYNTETHA BasKHOCT. Bo eHenHo BpemMe BO MPOU3BOACTBOTO HA 3€IEHUYIH
JIOMUHUpAaaT CIelyjalu3upaHi Mpon3BeyBayl, KOU NPUMEHYyBaaT NHTEH3UBHA
TEXHOJIOTHja, a BO cengOeHaTa CTPyKTypaTa MMaa MCKIYy4MBO 3ejeHuyk. Toa
3HAYM JIeKa Ha UCTU MOBPIIMHM MHOTY YECTO Ce MEHyBaaT BUJIOBUTE KOU TH
HanafaaT WCTU OOJIeCTM W IITETHUILM, IITO OJf €lHa CcTpaHa Oapa MHOTrY
3alITUTa, KOja JOBeAyBa [0 HU3pa3eHa KOHTaMMHalWja Ha moyBata. Bo
eKCTPEeMHHU Cclly4aW, MOCeOHO TMpM 4YecTa 3CTAlleHOCT Ha JYKOBHOT W
KOPEHOBHOT 3€JICHUYK CE jaByBaaT HEMATOMM KOM CO3aBaaT rojeMu IpoodieMu
3a MOHATaMOIITHO MPOM3BOJICTBO. 3a Jla ce CIpeud Wiau OapeM MajKy HaMalu
OBaa IojaBa ce mpenopauyBa 3a BpeMme Ha OepOaTa, 3a00JIEHUTE U OIITETEHUTE
IJTOJOBU WJIM JIEJIOBM Off pacTeHHWjaTa OJBOEHO fla ce mpubepaT W OfHecaT Off
POM3BOIHATA TapIiena.

BnmjanneTo Ha fyOpemeTo Ha COIp>XKMHATA HA BUTAMUHM € TMIOMAJIKy 3Ha4YajHO
OTKOJIKY M300pOT Ha COPTHUTE M BIHMjaHUETO HA KIUMATCKUTE YCIOBH, HO
fyOpemeTO BO rojieMa Mepka BJIMjae Ha COiPKMHATA HA MUHEPAJHA MAaTEPHUHU.
3roneMeHata CHaOEHOCT cO a30T W/miaum (ochop Ha TUTPYCOBUTE OBOILIKHA
pe3yaTHupa co HEIITO NOHUCKA KUCEJIOCT M NoMalia cofip>KnHa Ha BuTaMuH C BO
IJIOJOBUTE, IOfieKa MpH [yOpeme CO MOrojieMH JO3M Ha KaJuyM JOBefyBa N0
3rojieMyBam€ Ha KHceJocTa W coppxkuHata Ha BuTamuH C. IlmopmoBure co
rojieMa COAp>KMHA Ha a30T UMaaT BUCOK MHTEH3HUTET Ha JMIICHE W UCTO TaKa

47



3roJieMeHa TPOAYKIMja Ha €TWIeH KOj ro 3abp3yBa mpomnarameto (Sharples,
1985). T1pn npOrHO3MPAKETO Ha YCIEIIHOCTa Ha YyBambeTO ogHOcOT Ha N u Ca
ce MOTBpPAyBa Kako joOap MHAMKATOpP. [JOOPHMOT KBAJUTET NPU UYBAKETO €
noBp3aH co ogHocoT N/Ca Koj 6u Tpebano na 6une okony 10 (Marcelle, 1995).
Tpermanor co 0,5% pactBop of kKanuuym Bo popma Ha CaCl, u 1% pactBop Ha
Ca(NOs), Bo konmumnHa off 6601/ha BO TeKOT Ha BereTanuja Ha Hacaj of jabojKa
poBegyBa opgHocoT Ha N/Ca mocne OepbOara pa Oupe momery 11 m 30.
TperupameTo cO KaluuyMm 3HA4ajHO ro 3rojeMmyBa ofHocoT N/Ca, u 3a
npernopaka e ymnorpebara Ha KammuyM xuopup (Moor et all, 2005).
Annukanujata Ha CaCl, Bo Buj| Ha cIipej 3a BpeMe Ha MHTEH3UBHUOT IOPACT T'O
HaMajlyBa HMBOTO Ha IOBPIIMHCKM IPEropu Kaj IJIOJOBUTE Ha jabouka.
TpermanuTe co KaaluyM BiIHMjaaT Ha 3rojieMeHa COApXKMHA Ha KaJlluyM BO
MJIOIOBUTE Off jaboiiKa, HO HE BJIWjaaT HAa OJHOCOT IIEKEPU/KUCETUHU KO
YeCcTo ce ynorpeOyBaaT KakKo OMTEH IapaMeTap BO OfpeflyBalke HAa BKYCOT Ha
jadonkoro. Co annukanyja Ha coyu off KaauuyM Bo Buf Ha CaCl, u CaO uetupu
Meceny npej OepOaTa BiIMjaaT Ha CMajlyBame Ha T'YyOUTOLMTE Kaj MIIOOBUTE Of
KUBHTO, LBPCTHMHATA Ha IUIOJOBUTE M MPOLECHTE Ha 3peewme. Kamumymor
BJ/IMja€ Ha BHATPEKJIETOYHUTE U BOHKJIETOUHUTE MPOLECH KO IO yclopyBaaT
3peemheTO CO Majla MpoMeHa BO 0ojaTa, OMEKHYBaWweTO, NMPOAyKIUjaTa Ha
jarnepop AMOKCHA M €TUJIEH, TO 3rojieMyBa LIEKEPOT U ja HaMmajdyBa BKYIHATa
coipkuHa Ha KuceauHu. Kaj Hekom coptu Ha jaGonka (Braebura) co m3pasena
TEKCTypa M KHCeJ BKyC MOpajd HHUCKaTa COApXKHHA Ha KaJIUyM IOCTOU
OCETJIMBOCT Ha (PU3MOJOMIKM TPOMEHH, IPBEHCTBEHO CO3[aBambETO Ha
OpalIHaBOCT Ha IUIOJOBHUTE, BHATpEIIHA E3WHTETpalyja U TOPYWIHBH HErH.
I[Ipumenata ©wa xammym wmetacyiapur (KMC) mno3utwBHO BiWjae Ha
OfpXXYBaWkETO HA  BIAXHOCTA, COApXWHATa Ha  PEAYKTUBHUTE U
HEpPEAyKTUBHUTE IIEKEPH M aCKOPOMHCKATa KUCEJIMHA 3a BPEME HAa YYBaHETO
Ha KpoMufaoT (Raj Dev et all., 2006).

IIpnmenara Ha KaJmuyMoOT mpeq 6epoaTa Ha HPEHIOBHAHHOT AOMAT BiIHMjae HA
HaMaJyBame Ha NyKameTo (cracking) Ha IJIOAOBHUTE 32 BpeMe Ha YyBambeTo.
ITpeobemHoTO fYyOpeme cO a30T NOCceOHO KAaCHOTO TPUXPAaHYBAWkE CO
HaBOJHYBalk€¢ WM 3a BpPEME Ha MOAOJT J[OJIKIMB IEPHOJ ja NPOAOIIKYyBa
BereTanyjaTa Kaj KpOMHUIOT KOj MOpajd HEroBUTE OWOJIOIIKU CBOjCTBA CE
ofpa3yBa HemoBOJIHO. Pu3nomnomkara 3penoct ((popMUpPamHETO HA HUKYIIH U
3aTBOPEHM COYHHM JIUCTOBHM) HACTpalyBa Tpell MOTHOJIHOTO CYIICHe Ha
3€JIEHUTE JIUCTOBHU.

Hucku no3m Ha a30T, panioHaTHOTO 00e30elyBamke Ha pacTeHHjaTa co Boja 1
HaBpeMeHa OepOa, 00e30enyBaaT mogo0pa OTHOPHOCT HA NPOHUKHYBAHW-E 3a
BpeMe Ha 4yyBameTO Ha JykoBuiurTe. Co nmpuMeHa Ha OBHE METOMIM MOXKE Jla ce
n30erHe ymorpebaTta Ha peTapjaHTH Ha IMOPACTOT KaKO IITO € XUApPa3uj
ManenHcka kucenmHa (MH), Gravens and Sorensen, (2004).

MunepanHaTta ucXpaHa OJHOCHO [yOpeHmEeTO OCBEH IITO BjHWjae Ha
3roJIEMyBabETO HAa MPUHOCOT Kaj KOPEHOBUOT U JINCHATUOT 3€JIEHUYK JOBEIyBa
10 HacoOMpame Ha HEKOM HEIMOXEJIHU MaTepud Kako IITO ce HUTPATUTE H
HuTputuTe. Ha HMBHOTO HacoOMpame MOKpaj KojauyumHaTa ¥ OOJMKOT Ha
a30oTHU [yOpuBa BJIWjaHWE WMaaT M EKOJOIIKATE YCIOBM MW COpPTHATa
cienUIHOCT. 3aTO0a € BaXKHO 3€JIEHUYYKOT KOj ce 4YyBa jja uMa IITO omaja
COApKMHA HAa HUTPHUTH, OUJIejKH ce 3rojieMyBa HMBHOTO HUBO 3a BpPEME Ha
yyBameTo. Taka, mocie TpUMEeCEeYHOTO YyBamhe Ha IBEKJIOTO BO 3aBUCHOCT Of
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MOYETHOTO HMBO Ha HUTPATH BO KOPEHOT, Joara JIo 3rojieMyBabe Ha HUBHATA
COfIp>kMHA Koja ce ABmku of 1 mo 56%, Kako pe3yaTaT Ha OKCHaluja Ha
COeIMHCHMjaTa Ha a30TOT Of] CTpaHa Ha MUKPOOPTaHW3MHUTE KO Ce HaoraaT Ha
noBpmHaTa Ha KopeHot ({lic Z., 1993).

3HauemeTo HA BpE€METO Ha NMPOU3BOACTBO U I/l360p0T Ha copTHUTE

BpemeTo Ha cemada BiMjae Ha JUCHATa Maca M JOJDKMHATA Ha MEPHUOAOT Ha
(popmupame Ha JayKOBHIUTE, 3HA4M M Ha (PU3UOJIOLIKATA 3pENIOCT Ha
JYKOBUIUTE, a CO TOA ¥ HAa KBAJUTETOT HA YyBameE.

IIpn emHOTOMUIIHO TPOW3BOACTBO HAa KPOMHAOT (AMpEeKTHa cenpda)
(popmupameTO Ha NPUHOCOT M KBAJIMUTETOT Ha JIYKOBHUIMUTE € YCIOBEHO Of
ceypgdaTa BO ONTUMAJIHUOT arpoTEXHUYKM poK. Toa BcylmHOCT moppasdupa
IITO TOpaHa ceuada cO Ied pacTeHwjatTa Bo ¢aza Ha ¢opMupame Ha
JYKOBHIUTE (IONT JIeH M MOBHCOKHM TeMIlepaTypu) ja uMaaT (POpMUpPaHO
noroJjieM Opoj U norojemMa Maca Ha JINCTOBUTE.

JlomkuHaTa W KBaJUTETOT HA UyBame CE€ COpiHU cueyughuunocuiu. [lenec ce
CMETa JicKa MUPYBalbETO Ha JYKOBUIMTE IO KOHTPOJIMPAaT WHXUOUTOPHUTE Ha
nopacT Kou ce (hopMUpaat BO JICTOT, a C€ KOHIEHTPpHpaaT BO HUKYJIEHOT. Bo
JYKOBUIIUTE KaKO ¥ BO CEMETO KOE€ MUPYBa BUCOKA € COAp>KMUHATA Ha IITyTaMII
NENTUAATE 3a KOU C€ cMeTa JieKa IPEeTCTaByBa €ieH of (PaKTOPHUTE Ha
MupyBame. VCTOBpeMEHO ce MpeTnocraByBa Jeka IMTOKMHUHUTE HMaaT
NpUMapHO 3HauYeHE BO OyjemeTo Ha HuKynuute (Rabinowitch u cop., 1990). 3a
BpeEME Ha 4YyBakeTO poafa [0 IpOMEHa BO OHMOXEMHCKHOT COCTaB Ha
nykosurure (I'ypoexka M. u cop. 1998), ce HamanyBa COJp:KMHATA Ha
[Ucaxapujy, ce 3rojieMyBa INIyKo3aTa U apOMaTHYHUTE CyJI(PYyPHHU COEIMHEHN]a
u ce m3asojyBa tomnuHa u CO,. MHoOry aBTOpH HaBedyBaaT fieKa BHCOKaTa
COAp>KMHA HAa CyBM MaTEpUHM M CXapo3a ja COUYMHyBaaT OCHOBaTa 3a JOJITOTO
yyBame. MefyToa, HammmTe pesyaratu (Lazic i sor., 1983) mokaxkyBaaT MHOTY
HU30K KOe(UIMEHT Ha Kopenanuja momery COfpKMHaTa Ha CyBa MaTepwja,
HIeKep M caxapo3a Ha TYOMTOLMTE 3a BpeMe Ha YyBameTO, IITO FOBOPH JEKa
OBa He ce HajouTHUTE (PaKTOpM Ha UyBameTo. Lazic u cop., 1981 ykaxyBaat
lleKa Kaj COpTHUTE CO MOMajKy cyBa MaTepHja OCHOBHHTE TI'yOMTOIHM
HacTaHyBaaT CO NPOHMKHYBAKETO 32 PA3/IMKa Off COPTUTE KOU ce JOOPO UyBaHU
Kajie TyOUTOLUTE ce pe3yJiTaT Ha UCTIapyBambe Ha BOfaTa OJJHOCHO HaMaJyBambe
Ha Macata. VIHTEH3UTETOT Ha NMPOHMKHYBAWkE € MOBP3aH CO MUPYBAHETO Ha
HUKYJIIUTE. Pa3ImyHOTO OfHECYBalkhe HA COPTHUTE € YTBPAICHO JieKa € TOBP3aHO
CO CTaOMJIHOCTa Ha PEXHMMOT Ha YyBamlke, OJHOCHO CO OcuMjangjaTa Ha
cogpxnHata Ha O, m CO, Taka Kaj HEKOHM COPTH BapuUpameTO Ha
KOHIIEHTpalyjaTa Ha kuciopopor mnomefy 1% wu 2% ro 3abp3yBa
IPOHUKHYBaWkETO  Jofieka TMpu crabuiaHa  KoHUeHTpamuja of 1%
NPOHUKHYBAkETO OTCYCTBYBaINO (Praeger u Bufler, 2007).

Ynorpeéa Ha XeMHCKH CPeCTBa
Ynorpebara Ha XeMucku upeuapaidu BO 3eMjOIEJICKOTO NMPOU3BOJICTBO KaKO

oITO C€ meCTUluI M peryjaaTopu Ha mopacrt, HeMaaT TUPEKTHO BJII/IjaHI/IC Ha
XCMHUCKHUOT COCTaB Ha IUIOAOBUTC, HO MOXKE WHAUPECKTHO [a BJII/Ijae Ha
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JICIyMHOTO YyCHOpYyBame WU 3a0p3aHOTO 3peeme Ha IUIOJOBUTE, IITO €
3HAYajHO 3a YyBAWETO.

ITpumenaTa Ha OMOperynaTOpH Kako WITO € rmOepeianmHcKaTa kuceianHa - GA
(25ppm) BO Buj Ha Cmpej 3a BpeMe Ha Bererammjata o0e30efyBa Hajroiema
COIpKMHA Ha BKymHO pactBopymBu Matepuu TSS (Total Soluble Solids) op
13,3% xaj coprata kpomuj Pusa Red Bo ycnoBu Ha Unauja. UHTEH3UTETOT Ha
ryouToOnMTE BO Maca M MPOLUEHTOT Ha MPOHMKHATUTE JYKOBHUIM 3a Bpeme Ha
YyBamETO € HajHM30K co mpuMeHa Ha NAA (50ppm), Tiwari et aa., 2003. CiinaHo
co ymoTpedata Ha rudepanumHcKaTta KuceianHa (25ppm) Ha 1-2 yaca mpepn
Oepdara Ha MIIAAMOT KPOMHJ, JYyK, NMpa3 M 3MMCKHOT KPOMMJ JIOBEAyBa N0
ycrnopyBame Ha TYOMTONMTE Ha XJIOpOomi, ce HamMaldyBa MHTEH3UTETOT Ha
IWIIEHEe U TPOAYKIMjaTa Ha eTHIICH, KaKo M MojaBaTa Ha OOJIECTH 3a BpeMme Ha
yyBameTO (Aharoni et al., 1996).

Co nen ga ce HaMalii MPOHUKHYBAETO 32 BpEME HA UyBamkEeTO Ha JYKOBUIUTE
ce MpUMEHyBa alulMKalWja Ha peTapAaHTd Ha IOpacTOT BO TEKOT Ha
BereTanyjaTa Kako IITO € XWApa3uja MajenHcka kucenmmHa - MH. Fazor e
KOMepIyjalieH npenapat Koj coapxu MH Koj ce mpuMeHyBa mpHW Kpaj Ha
BereTanujaTa Bo fo3a of 4l/ha (llic et al., 2002). Royal e npemapat unja akTUBHA
Marepuja ucro taka € MH u ce npumenyBa Ha 10-14 neHa nmpep BaiemeTO Ha
JYKOBUIUTE, HA TOYETOKOT HA TOJIETHYBamke Ha cTebjaTa, BO KOJUIMHH Off
12,51/ha.

Besbenen ¢akTop mpeTcTraByBa MPUPOTHOTO TNMPUCYCTBO HA TOKCUKAHTH BO
HEKOM TIPOAYKTH (KaKO IMTO Ce TIIMKOAJKAJIOWANTE Kaj KOMIMPOT) KOj €
pa3IMYeH Kaj MOeuHN TEHOTHIIOBHM, a HHMBHATa COApXWHA CO CeJeKImjaTa
MOXKe JIa ce yCMepyBa 1 Ofp>KyBa BO 0e30e/IHU TPaHUIIH.

3arajgyBaunTe KakoO IITO C€ XEMHCKUTE PE3WAyd M TEUIKW MeTalld, Mopa
IIOCTOJaHO Jia ce MpaTaT M perucrpupaar OuAcjku € 3abesexkaHa 3rojleMeHa
OTHOPHOCT Ha pacTeHMjaTa Ha HUBHATA COJIP>KMHA KaKO W YTBPAYyBame Ha
HUBHHUTE MAaKCUMAJIHO JI03BOJIeHN KoanunH - MJIK BO 3€1€HUyKOT 1 OBOIIjETO.
3IpacTBEHO-XUTUEHCKATE MEPKU 3a BpeMe Ha OepOaTa M HEMOCPEJHO MOCTe
Hea, MMaaT 3a LEeJ fa ce HaMmMalum MHKpoOHMosomkara kKoHTammHainuja. Co
IIPEBEHTUBHUTE MEPKH CE€ HamMallyBa MOXKHOCTA 3a IOPacT W pa3BOj Ha radure
KOM MTPOM3BelyBaaT MUKOTOKCHHHU.

du3MOIOMKUTE TPOMEHHU BO 3€JICHUYYKOT 32 BpeMe Ha 3peeHheTo (TEXHOIONIKA
n OOTaHMYKA 3pENOCT) ce CIIOKEHW W 3aBUcaT oOff BHUJOT, copTara W
OPUMEHETUTE AarpoOTeXHMYKM MEpPKH BO JaJlEHH EKOJOIIKUA  YCIOBH.
HcroBpeMeHO ce TOBp3aHM CO 1IiedTa Ha TPOU3BOACTBOTO MPHUTOA
OomnpefieyBajKku TO BPEMETO M HA4YMHOT Ha OepbOa. Toa 3Haum pgeka 3a
KBAaJIUTETHO YyBamke HEONXOMHO € J00pOo NO3HaBalke Ha OwmoJsiorujaTa Ha
BHJIOBHUTE, CIEUN(PUIHOCTUTE HA COPTUTE, BIUjaHUETO HA CUTE arpOTEXHUUIKH
MEpKM Ha TMOpacT, pa3BOj W KBAJUTET Ha 3€JEHYYKOT M OBOULIjETO KaKo H
(pusmonorujaTa Ha 3peemE U NPOLECUTE KOM ce OfiBUBaaT nocie 6epoara.
3peaocuia 3a BpeMe Ha OepbaTa € efleH Of HajBakKHHUTe (pakTopu BO
OfIpElyBalkb€TO HA KBAIMTETOT U JOJDKMHATA Ha YyBambeTO Ha 3€JIE€HUYYKOT U
opoujero. CuTe oOBOIIja CO MalW HUCKIYYOIM ja MAOCTHUTHYBaaT cBOjaTa
ynotpe6nuBa (XpaHJMBa) BPENHOCT CO TOTIONHO JO3pEBame Ha JAPBOTO.
Cekako ieKka TakKBHUTE IUIOIOBH HE MOXKE /la CE€ OfipKaT MOJO0JIT0 BO XXUBOTOT 3a
BpeMe Ha 4yBameTO U HajuecTo ce OepatT mpej NoTHonHaTa 3penoct. CTeneHoT
Ha 3peJOCT BO MOMEHTOT Ha OepOa BiMjae W HAa XEMHCKMOT KBanurteT. Taka,
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IOMaTOT coOpaH BO (pa3a 3eJieH HaMEHET 3a Jo3peBambe  yyBaH Ha 20°C (mo
OCTBapyBalk€ Ha TIIOTIONIHATA 3PENOCT) COAPKH IOMAJKy acKOpOMHCKA
KUCEJMHA OTKOJIKY KOTa IJIOIOBUTE ce coOpaHm BO 3penia cocTojba. “Gala” e
3HaYajHa coOpTa BO rpynara Ha paHu copTu jabonka. Bpemero Ha 6epba yecto
ce Oa3upa Ha NpBeHaTa OOOEHOCT Koja Ma3apoT ja aukTupa (Oapa). Bo
ucraxysamara (Neri et al., 2005) uiogoBuTe Ha jaboska ce OepeHu co pa3InicH
CTEeTIeH Ha 3pesocT (paHa, KOMEpIHWjalHa M KacHa) YyBaHM 3a BpeMe off 6
Meceny Ha 0°C. OceTnuBocTa Ha mojaBa Ha OOJNECTH NpEeAU3BUKaHU Of] rabarta
(Phlyctaena vagabunda Desm.) ce 3rojiemyBa mocie 120 JeHOBH Off YyBamETO.
IToBpIIMHCKOTO OLITETYBawke BO BUJ Ha Iperopu € BupimBo nociue 120-180
JIEHOBH, caMO BO (pa3za Ha paHo coOpanu miofgoBu. Hekoram BpemeTo 3a 6ep0Oa
Ha jaboJIKa ce ofipe/ryBa co jJerpajanuja Ha cKpoooT, BpegHocT off 3,5 1o 4 (Bo
ckama of 1-5).

Bpemero Ha Gep6a BiIMjae Ha HyTpUTHBHATa BpegHocT. Taka co Oepda Ha
jadoukara Bo pa3in4Ho BpeMe (Bo nHTepBai of 18 asrycr o 22 centeMBpH) BO
yciosn Ha lllnmanmja BKYNMHMOT AHTHOKCHAATHBEH NOTEHIHjal pacTe NpH
MOKACHU 0€poH, OTHOCHO €O MOBHUCOK CTENeH Ha 3penoct Ha mwionosure (Molina
et al., 2005).

Yecro pomkMHATAa HAa 4YyBameTO HA CBEXUTE IPOAYKTH Oa3WpaHa Ha
HaJIBOPEIIHNAOT, BU3YEIHUOT KBAIUTET € MOJOJITO OTKOJIKY KOra ce 3acCHOBa Ha
ajiekBaTHa apoma. Kaj MHOry NpOAyKTH, MHTEH3UTETOT Ha HaMajyBame Ha
HYTPUTHBHHOT KBanuTeT (moceOGHO coppkmHata Ha BuTamumH C) e moOp3
OTKOJIKY T'yOMTOKOT Ha apoMa KOj BO HMCTO BpeMe ce ryOm MHOry noop30
OTKOJIKY CTPYKTYPHUOT KBAJIMTET U HAJBOPEIUIHUOT u3riaes. MHpukaropure Ha
KBAJINTETOT MOpaaT fa OujaT JIECHH 3a YTBPAYBame, a METOJUTE KOU ce
ynorpeOyBaar o6jekruBun (Kader, 1992).

SAKIIYYO0K

ITpousBopcTBOTO MMa 3a L€l LITO € MOXHO MOfoJra HOTpOIIyBayka Ha
CBEXWUTE MPOAYKTH, IITO 3HAYM W MOTpeda 3a KBAIMTETHO W TONOITO UyBame.
Buononiku Toa € MOXHO CO TOJOJT MEPHOJ] HAa MOTPOIIyBayka BO UCXpaHaTa,
IITO NOpaju OMOXEMUCKHOT COCTaB Ha 3€JEeHYYKOT U OBOULIjETO €
UCKIIYYUTETHO 3HadajHO. EKOHOMCKM, mOMannuTe TyOMTONM 3HAa4YaT HE CaMo
MOJIOJITO YyBame TYKY M MOXHOCT 3€JIEHYYKOT M OBOIIjE€TO, OHaMy Kajie Toa €
MOXHO, JIa C€ TUIacupa Ha Nma3apoT 10 MOBUCOKY IeHH (3MMa, Kpaj Ha TPOJIeT).
3a mpepaboTkaTta HOOpPOTO 4YyBake€ 3HAYM MOTIOJHO W 3a MOJOJT TEPHUON
NCKOPHCTYBah€¢ Ha KaNallATETATE.
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AGRO-BIOLOGICAL FACTORS IN FUNCTION OF THE
STORAGE OF FRESH PRODUCE

Mihal Gjurovka', Gjorgji Martinovski®, Zvezda Bogevska®

'Faculty of agriculture, Novi Sad, Serbia
*Faculty of agricultural sciences and food, Skopje, Macedonia

SUMMARY

The qualities of the fresh produce for storing depend upon the regimes or the
conditions of storage. However, the products with bad or impropriate quality during
the storage could not improve quality only what can be done is maintaining quality
which has been got from the field during production period. For storage facilities it is
very important to get production of fruits with high nutritional and marketing
standards as result of using appropriate agricultural techniques.

Each agricultural technique in some cases can be limiting factor for total yields and
quality characteristics, but always it should be stressed on the importance of
production year regarding climate factors. There are some agricultural techniques that
have much more influence on quality of the fresh produce like: the right choose of
varieties, fertilization, irrigation, season of production, when and how the harvest is
organised.

Key words: agro-biological factors, storage, quality, fresh produce.
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SUMMARY

In this research, solutions for solving the problems about postharvest losses caused by
physiological and pathological disorders in stone fruits were evaluated. These species are; sweet
cherry, apricot, peach, nectarine and plum. They are grown intensively in Turkey especially in
Marmara region, an importnant fruit production province of Turkey. These problems affect the
marketing possibilities of those crops for exportation and also in local markets. As known stone
fruit species have shorter storage period than pomme fruits. In addition, susceptibility againts
physiological and pathological disorders is high in these species. Thus, reducing the postharvest
losses to minimum levels is due to the correct fixations and applications on these crops from
harvest to consumption.

The actual applications in handling, storage and transportation can prolong the marketing of
crops and can increase the benefits and capacity of cold stores. Furthermore, consumers can
attain cheaper crops with high quality in long time period.

Keywords: Stone fruits, postharvest losses, storage, quality, marketing.

1. INTRODUCTION

Stone fruits as sweet cherry, sour cherry, peach, nectarine, apricot and plum have big potential of
production and marjeting all over the world beacuse of their adaptation to different ecological
conditions. Turkey is an importnant producer of these species. In Turkey; 390.000 tones of
apricot, peach and nectarine is 485.000 tones of peach and nectarine and sweet cherry is 400.000
tones of sweet and sour cherry, 220.000 tones of plum were produced in 2005 (Fao, 2005). In
addition in Canakkale, an importnant producer of stone fruits; 5.226 tones of sweet cherry,
41.611 tones of peach, 17106 tones of nectarine and 3.781 tones of plum were produced
(Anonymous, 2006). The storage period of these species is shorter than the storage period of
pomme fruits such as apple, pear and quince. In addition, the susceptibility againts physiological
and pathological disorders is very high for these species.

Sweet cherry has a big production area in Turkey, especially in Marmara and Middle Anatolian
regions. The most produced varieties are, “0900 Ziraat”, “Bing”, “Van” and “Bigarreau Gauher”
respectively. Furthermore; “Blake”, “Red Haven”, Glohaven”, “Cretshaven” and “R-6" for
peach, “Armking”, “Fantasia”, “Venus”, “Caldesi 2000” and “Star Red Gold” for nectarine,
“Hungarian Best”, “Sekerpare”, “Tokalioglu”, “’Bebeco”, “Belliana” and “Roxana” for apricot,
“Angeleno”, “Black Beauty”, “Birton”, “President” and “Autumn Giant” for plum are the most
popular varieties.

As production, and growing, Turkish farmers are so developed because of the universities and big
fruit companies. However, the ingorance about storage causes many problems for marketing
these productions with high quality.
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2. Postharvest losses and solution reccomendations

2.1. Quality Criterias and Optimum Storage Conditions

For sweet cheries, harvest maturity is very importnant point for storage and marketing. Skin
colour and soluble solids concentraiton are the main criterias as fruit maturity. In addition;
soluble solids concentration, titratable acidity, the rate of SSC / TA, the rate of cracking and stem
colour are the quality criterias in storage period. The optimum storage condition is -0.5 = 0.5 °C
and %90 -95 relative humidity (Mitcham et al., 1996).

For peach and nectarine; skin colour, flesh firmness and soluble solids concentrations are the
main harvest maturity criterias. The storage conditions of these species vary due to varieties,
altough generally -1°C- 0°C heat, %90- 95 relative humidity and good ventilation are required.
In addition for marketing, flesh firmness, soluble solids concentrations, titratable acidity, the rate
of SSC / TA and the content of phenolic compounds are the main quality criterias (Crisosto et al.,
1996).

For apricot, harvest date is determined by skin ground color changes from green to yellow. The
exact yellowish-green color depends on the cultivar. Apricots should be picked when still firm
because of their high bruising susceptibility when soft. Most apricot cultivars soften very fast
making them very susceptible to bruising and subsequent decay.  Fruit size, shape, and freedom
from defects and decay. High consumer acceptance is attained for fruit with high (>10%) soluble
solids content (SSC) and moderate acidity (0.7-1.0%). Apricots with 2-3 pounds-force flesh
firmness are considered "ready to eat". Apricot cultivars have a rapid rate of fruit softening (3
pounds-force per day at 20°C (68°F). Optimum storage conditions are; -0.5 to 0°C heat and 90%-
95% RH. Susceptibility of cultivars to freezing injury depends on SSC, which may vary from
10-14%. Highest freezing point =—1.0°C (30.5°F) (Crisosto et al., 1996).

For Japanese plums; skin colour, flesh firmness and soluble solids concentration are the harvest
maturity guides. Optimum storage condition is -1°C- 0°C and %90- 95 relative humidity,
furthermore the freezing point varies due to SSC of the variety. For marketing this crop; flesh
firmness, soluble solids concentrations, titratable acidity, the rate of SSC / TA and the content of
phenolic compounds are the main quality criterias like peach and nectarine (Crisosto et al, 1996).

2.2. Physiological and Pathological Disorders

Turkey is an importnant cherry producer in the world. “0900 Ziraat “ is the most common
variety. The most importnant physiological disorders on sweet cheries grown in Turkey are;
cracking (caused by the rains just before harvest), stem browning (caused by insufficient relative
humidity), bruising and pitting (an indentation in the surface of the fruit caused by the collapse of
cells under the skin. Thought to result from impact injury). In addition the most fixed
pathological disorders are brown rot caused by Monilinia fruticola, grey mold caused by Botrytis
cinerea and Rhizophus rot caused by Rhizopus stolonife (Mitcham et al, 1996). These
physiological and pathological caused big amount of losses on cherries in Turkey.

Peach and Nectarine have a high susceptibility againts ethylene; futhermore the disorders caused
by senescence can be visible at a high level on these species during storage period. These
disorders are seen especially in shelf life after cold storage and the most common name is internal
breakdown thus some disorders are called with this name. Internal browning, wooliness also the
loss of quality and aromatic compounds are in this group. These symptoms develop during
ripening after a cold storage period, thus, are usually detected by consumers. Fruit stored within
the 2.2-7.6°C(36-46°F) temperature range are more susceptible to this disorder (Crisosto et al.,
1996).
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In addition inking is an importnant pyhsiological disorders on these species. It is a comestic
problem affecting only the skin of peaches and nectarines. It is characterized by black or brown
spots or stripes. These symptoms appear generally 24-48 hours after harvest. Inking occurs as a
result of abrasion damage in combination with heavy metals (iron, copper and aluminum)
contamination. This occurs usually during the harvesting and hauling operations, although it may
occur in other steps during postharvest handling. Gentle fruit handling, short hauling, avoiding
any foliar nutrient sprays within 15 days before harvest, and following the suggested preharvest
fungicide spray interval guidelines are our recomendations to reduce inking in California
(Crisosto et al., 1996).

The pathological disorders on these species are; brown rot caused by Monilinia fruticola, grey
mold caused by Botrytis cinerea and Rhizophus rot caused by Rhizopus stolonifer

Brown Rot._Caused by Monilia fructicola is the most important postharvest disease of stone
fruits. Infection begins during flowering and fruit rot may occur before harvest but often occurs
postharvest. Orchard sanitation to minimize infection sources, preharvest fungicide application,
and prompt cooling after harvest are among the control strategies. Also, postharvest fungicide
treatment may be used.

Gray Mold. Caused by Boyrytis cinerea can be serious during wet spring weather. It can occur
during storage if the fruit has been contaminated through harvest and handling wounds. Avoiding
mechanical injuries and good temperature management are effective control measures.

Rhizopus Rot. Caused by Rhizopus stolonifer can occur in ripe or near ripe stone fruits kept at 20
to 25°C(68 to 77°F). Cooling the fruits and keeping them below 5°C(41°F) is very effective
against this fungus (Crisosto et al., 1996).

For Apricots; the importnant physiological and pathological disorders are;

Gel Breakdown or Chilling Injury. This physiological problem is characterized in the earlier
stages by the formation of water-soaked areas that subsequently turn brown. Breakdown of tissue
is sometimes accompanied by sponginess and gel formation. Fruit stored between 2.2-7.6°C (36-
46°F) have short market life and lose flavor. Brown rot and Rhizophus rot are the most common
pathological disorders on apricot (Crisosto et al., 1996).

Furthermore, the most common physiological disorder is internal breakdown on Japanese plums
grown in Turkey especially in Marmara region. This physiological problem is characterized by
flesh translucency, flesh internal browning, flesh mealiness, flesh bleeding, failure to ripen and
flavor loss. These symptoms develop in plum and fresh prunes during ripening after a cold
storage period. Thus, these symptoms are usually detected by consumers. Fruit stored within the
"killing temperature range" 2-8°C (36-46°F) are more susceptible to this problem. These diorders
cause big amount of postharvest losses on these cultivars (Crisosto et al., 1996). The most
common pathological disorders on Japanese plums grown in Turkey are brown rot, gray mold
and rhizophus rot like other stone fruit species.

2.3. Precaution Alternatives Againts Postharvest Losses on Stone Fruits

Some researches including some preharvest and postharvest applications on sweet cherries obtain
decreasing the postharvest losses. “loprodine” as preharvest application and MAP (modified
atmosphere packaging) as postharvest application decreased the rate of brown rot and gray mold
on cherries (Spotts et al., 1998). Also preharvest and postharvest applications of Semperfresh™
(Sucrose polyesther) could be effective on “Bing” sweet cherry variety about cracking (Lang and
Trought, 1995). Preharvest applications prevented cracking and postharvest applications obtained
keeping the fruit quality after harvest. In addition; “Aloe vera” coating; was fixed very effective
on stem browning and pathological disorders and keeping the fruit quality criterias (Martinez-
Romero et al., 2006).
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According to the results of some researches; storage at 0°C after 1- MCP postharvest application
with 1000 ppb for 20 hours reduced softening and wooliness on “Almong”, “Oded” white flesh
peaches and “April Glow” yellow flesh nectarine variety (Ligouri et al., 2004). In addition
storage at 0°C with 17% CO, + 6% O controlled atmosphere conditions, prevented the changes
in fruit quality for 3 weeks on “Elegant Lady” and “O’Henry” peach cultivars (Crisosto et al.,
1997). Also postharvest AVG (Aminoethylvinyglycerine) applications effected positively; TA,
SSC, flesh firmness and chilling injury on some peach varieties during storage (Garner et al.,
2001). Furthermore; “Tebuconazole” and “Cyprodinyl” as preharvest using againts brown rot,
“Fludioxonyl” and “Fenhexamide” postharvest using againts gray mold were fixed effective as
preventing the contaminations during storage (Adaskaveg and Forster, 2001).

In addition, one of the most effective postharvest application is MAP (modified atmosphere
packaging). “Flavorcrest” peach and “Fantasia” nectarine variety could be kept without quality
losses at 0°C heat and 90% RH conditions for 30- 45 days with MAP application (Akbudak and
Eris, 2004). Furthermore postharvest MAP application reduced the rate of internal browning and
wooliness on “Sweet September”, “September Sun”, “Ryan Sun” and “Rosario Red” peach
varieties (Zoffoli et al., 2001). Postharvest MAP application combined with hot water treatment
could prolong the storage period and kept some quality properties on Royal Glory” peach variety
(Malakou and Nanos, 2005). In addition MAP application prevent the contamination of
Alternaria tenuis on “Paraguayo” peach variety during prolonged storage (Fernandez- Trujillo et
al.,, 1997). Also on “Hujin” peach variety; 37°C for 16 hours effected positively the flesh
firmness and weight loss (Zhou et al., 2002).

Japanese plum is an importnant crop in Turkey as menitoned before. Coating with
“Hydroxyprophyl methyl- cellulose lipid” including beesvax and shellac reduced internal
breakdown and texture loss during shelf life at 20°C after storage on “Autumn Giant” plum
variety (Gago et al., 2002) and 1- MCP (1- methylcyclopropane) postharvest applications was
found effective for storage period at 1°C and shelf life at 23°C (Argenta et al., 2003). In addition;
postharvest 1- MCP application with the dose of 500 ppb reduced Monilinia laxa and kept flesh
firmness and colour (Menniti et al., 2004). Furthermore, postharvest MAP applications effected a
lot of fruit quality criterias positively on “Laetitia” plums (Crouch et al., 2002).

Precooling is an effective method for prolonging the storage period with keeping the quality and
for realizing most of the postharvest applications succesfully. Furthermore choising the
reasonable precooling method for such crop is the most importnant point in this subject.
Hydrocooling is the most common and beneficial precooling method for sweet cherries and sour
cherries (Figure 2); although forced air cooling is more choosen method for peach, nectarine,
apricot and plum (Figure 1) (Gast and Flores, 1991).

Figure 1. Forced- Air cooling precooling system.

56



T -
o in 1%: Sk SED
i il Gikr AMEEAN

Figure 2. Hydrocooling preccoling system.
3. CONCLUSION

As a result; Turkey is an importnant stone fruit producer and exporter all over the world.
Especially in Marmara region producing of stone fruits is more than producing of pommefruits.
Reducing the rate of postharvest losses, prolonging the storage period and shelf life with keeping
the quality could be obtained by the beneficial postharvest applications, right storage methods
with new technologies and useful packaging methods. Thus, marketing period of these crops
could be prolonged, utility to consumers could be increased and cold stores coud be more active.
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HNOCJIEBEPBEHU I'YBTOII U ITPEITOPAKH
3A KOCKECTO OBOIIJE BO TYPLIUJA

Mycrada Cakanpam, Kenan Kajuac
3emjonencku gpakynret, Opjen 3a XopTukyarypa, Kanakkane, Typuuja

KPATOK N3BA1OK

Bo oBa ucrpaxyBame, ce JalcHU pelleHja 3a nocaeO0epOeHUuTe ryOuTONM NPEeAN3BUKAHI
o7 (PU3MOJIOLIKK U TAaTOJIOLIKM NopeMeTyBama. Bo mcrpaxkyBameTo Oea omndarTeHH
CIEIHATE BWJOBU: Lpella, Kajchja, Npacka, HeKTapuHa u caumBa. OBuE BUIOBH ce
ofriieAyBaaT MHTEH3UBHO BO Typiuja moceOHO BO Mapmapa pernoHOT, BaXXEH PEruoH 3a
NpOM3BOACTBO Ha oBouje Bo Typuuja. OBue mpoOneMu BiaujaaaT Ha MAPKETUHIIKHUTE
MOXKHOCTH Ha OBHE KYyJITYpH 3a HU3BO3 M 3a JIOKajeHUTe masapu. Kako mro ce 3Hae
KOCKECTUTE BUJOBU MMaaT MOKPATOK MEPUOJ Ha CKJIAfMpame OTKOJKY jabosyecTuTe.
Kako gononnyBame, OCETIMBOCTA Ha (PU3MOJIONIIKY W MATOJIOIIKA IIOPEMETYBambha € MHOTY
BHCOKA Kaj OBHME BHUJIOBU. 3aToa, 3a fa ce HaMalaT InociebepOeHuTe TyOuTOLM Ha
MUHHMMAJIHU HUBOA Tpeba fa ce MpeB3eMaT NMPaBUIHU MEpPKH Kaj OBHE KYJTypu ofi 6epba
10 KOHCyMaluja.

[IpaBunau Mepku Tpeba 1a ce NPUMEHAT BO PaKyBalkEeTO, CKIAUPAHETO U TPAHCIOPTOT
KOM MMaaT 3a L[eJ MPOAOJKYyBalkhe Ha Ma3apHaTa BPETHOCT Ha KYJITYPUTE M 3TOJIEMyBambe
Ha ynoTpeOJIMBOCTa M KalaUTETOT Ha JIaJHUTE cKiagumTa. OCBeH 0oBa, NOTPOLIYBAYUTE
MOXe Jja JoOHuajaT MPOU3BOJ KOj € MOEBTHH CO BUCOK KBAIUTET 32 MOJOJIT IIEPHUOL.
Kiy4ynn 300poBH: KOCKECTO OBolIje, MOcneOepOeHr I'yOUTONM, CKIIAAUPAE, KBAIUTET,
MapKEeTHUHT.
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INPUMEHA HA 1-METNJIHUKJ/IOITPOITIEH (1-MCP)
BO UHXUBUPAILE HA 3PEEILBETO
HA IINIOAOBUTE O IOMAT

3opan Unuk', Asura Ben-Joced?, Jakos [Tapr3enan’, lllapon Asnkanan-
Tysua®, Enzap ®anuk’, I'opfu Maprunosckw’, 3se3aa Borescka’

'3emjopgencku ®akynrer, 3youn I[Torok, KocoBcka Murposuna, Cpouja
*Opranum3sanuja 3a pa3Boj Ha 3emjopiesictBoro, Bonkanu Lenrap, Onpen 3a
nociaebepOeHa HayKa Ha cBexX npoussop, M3paen
*dakynTeT 3a 3eMjOfENICKU HayKu 1 xpana, CKomje

KPATOK U3BAIOK

1-MetunuknonponeHor (1-MCP) e MHXMOMTOp Ha E€TWJICHOT KOj MOXE Na
BlIMja€ Ha INPOLECUTE Ha 3peeHme W/WINM CTapeeme, 'O HaMmalyBa HETrOBOTO
CO3laBam-€, MHTEH3UTETOT Ha JUIIEHE, IPOMEHaTa BO 60jaTa U OMEKHYBAHETO
Ha riofgoBuTe. [MogOBUTE HA TOMATOT CO pa3NUYeH CTENEH Ha 3pesocT (3eeH
HaMEHeT 3a jo3peBame-MG, cBeTiopo3eB-LP m cBetno 1upBeH-LR) Oea
u3noxeHu mop aejctso Ha 1-MCP tpetman (300ppb), 3a BpeMe of 24 4acoBr Ha
temneparypa o 20°C. Tperupanure M KOHTPOJHHM IUIOJOBH Oca 4yBaHM Ha
pazmmunan Temrepatypu (5°C u 12°C) 3a Bpeme ont 2 Henenn + 4 gerosu Ha 20°C
(shelf life-cumynanuja Ha ycrioBuTe BO MapkeTuTe). [IpaTenn Gea mpoMeHHUTE
BO KBaHTHTET (IyOMTOK BO Maca, HaJlBOPEIIEH MU3TJIe/) U KBATUTET (IBPCTUHA,
BKYC, 00ja, COIp>KrHA Ha KAPOTUHOW/IN ) Ha TUIOJOBUTE.

Ontumanna ¢a3za 3a npumena Ha 1-MCP co 1nen npoJoHrupame Ha 3pEEHETO
Oemre cpa3zata ‘“3eleH HaMeHeT 3a qo3peBame” (MG). Hacobupamero Ha
KapoOTeHOUI BO IUIOfOfBHTE (BO cHTe (pa3Wm Ha 3pPEEHETO) € 3HAYAjHO
ycropeHo co mpuMmeHa Ha 1-MCP. Ha kpajor on uyBameTo (14+4 neHoBm),
COAp>KMHATa Ha KapOTEHOU[U Kaj miopoBuTe BO (paza MG Tperupanm co 1-
MCP na 5°C 6eme 32,0mg/kg, a Ha 12°C - 0,137mg/g cBexxa maca. [1nogoBure
kou 6ea Tpetupanu co 1-MCP u yyBanu Ha 5°C ocraHyBaaT UBpPCTH BO “da3za
3eJIeH HaMeHeT 3a fo3peBame”-MG (45-50N) u LP ¢a3za (40-45N) noneka kaj
mopoBute off LR da3zara, uspcrunara e 35-40N.

Knyunu 300poBu: jomar, dyyBame, pa3a Ha 3peewe, 1-MCP, kBanureT

BOBE[]

IlnomoBuTe Ha JOMATOT dYeCcTO ce OepaT BO (pa3a “3ejieH HaMEHET 3a
lo3peBame” 3a fa ce HamajaT MOBPEAUTE TNPEAM3BAKAHH 3a BpeMe Ha
pakyBameTO M TPAHCHOPTOT. THe ce ONIUKyBaaT co JO3peBambe KOe CIOHTAHO
ce OfBMBa WJIM IUIOMIOBUTE C€ TPETHpPAaT CO CTWIEH TMpej AUCTPUOyIuja u
npofaxko6a. Co KOHTpoJlaTa Ha 3pEEeHmEeTO MEePHUOIOT Ha YyBalke MOXKE jla ce
NPOJIOJIKMU, a TyOMTONUTE Aa ce Hamajatr. Mako co co3peBameTo, IIOOBUTE
CTaHyBaaT MOTOJIHU 3a MCXpaHa T0O0MBAajKN KapaKTEPUCTUYEH BKYC U MUPHUC, BO
MCTO BpPEME 3allOYHyBa M PAaCUIyBaWE€TO Ha IUIOJOBUTE MOCEOHO Kaj OHHUE CO
KJIMMaKTEepUUYCH TEK Ha JUIICHETO KAKO IITO € JOMATOT Kaj KOj MOYeTOKOT Ha
3peewke € MHUIIPAHO Off eHporeHnoT etwieH (/lic u Fallik, 2007). ZKuBotoT 3a
BpeMe Ha YyBamEeTO Ha IUIOMOBUTE Off AOMAT MOXKE J1a ce MPOJIOKHU aKo
OPOAYKIKjaTa Ha €TUJIEH Ce HaMaJIu WJIH C€ KOHTPOJIUpPa HETOBOTO BJIUjaHME.
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Kako penaTuBHO HOB WHXMOMTOP Ha AaKTHUBHOCTA Ha ETWIEHOT, 1-
MetunnuknonponeHotT (1-MCP) ce ymorpebyBa cO OCHOBHA Iell Ja ce
NPOJIOJIKU MEPUOAOT Ha uyBambe (shelf-life), a ja ce 3auyBa kBamureror. Kako
pacTuTeNieH peryjaTop Ha TMOpacTOT NpH CTaHjapiHa TeMmIepaTrypa u
nputucok, 1-MCP e rac, co monekyscka maca 54, popmyia C4He.

Kako mHXuOUTOp Ha €THIEHOT OTHOCHO HErOB aHTArOHUCT, KOj € MPHUCYTEH BO
PacTUTENHOTO TKMBO, J€jCTByBa Ha JaKHEHE Ha HpPEBEep3UOMIHOCTAa Ha
penenTopute Ha eTueHoT (Sisler u Serek., 2000). MHOTY HUCKU KOHIIEHTpAIAN
Ha 1-MCP moxe fga ro mHXuOMpaaT CO3[]aBakbeéTO HAa €TWJIEH Ha HUBO Ha
penenTopu.

1-MCP He e TOKCHMYEH, OCTaBa 3aHEMapJIMBU PE3UAYH U aKTHBEH € IPU MHOTY
Mann KornenTpamuu (2,5nlL™" - 1ul L™"). JTejcrByBa pymuranTHO, a 3a Herosa
IIpUMEHa NMOTPEOHNU ce JOOPO AUXTyBaHM KOMOpPH. JlocTaneH € Kako craOuieH
KOMIIJIECKC BO BHJ] Ha IpaB, ce OCI000/yBa pacTBOPEH BO BOAA, LITO € IJIaBHA
IIpUYMHA 3a IOPaCcT Ha KOMEPLHUJAITHAOT HHTEpec mmupyM Bo CeetoT. Bo CAJl n
Kanaga, 1-MCP npucyTen e Bo mpofaxo6a 1oy Tprosekuot Haszus EthylBloc™
(Floralife Inc.) m SmartFresh'™ (AgroFresh, Inc., Rohm and Haas) Bo ymorpe6a 3a
YKpacHU ¥ 3a MCXpaHa 3€MjOJEeJICKU MPOAYKTH, HO M 3a riio0anHa ynorpebda
kako AgroFresh. 3a ynorpe0a Ha xpaunusu npouyktu 1-MCP e peructpupah Bo
AprentuHa, Ascrpanuja, Ascrpuja, bpasmn, Kanmaga, Yumne, Kocra Puka,
I'Baremana u Xouupypac, M3paen, Mekcuko, Xonannauja, Ho 3enanp, Jyxxua
Adpuka, Benuka bpurtanmja u CAJl. BugoBure Kaj KOM € PETHCTPHUPAH CE
cnemuuIHA 3a CEeKoja 3eMja W HajuyecTo ce NpUMEeHyBa 3a: jaboJIKOTO,
KajchjaTa, aBOKaJ0TO, KHBUTO, MAaHI'OTO, HEKTAPUHUTE, IPACKUTE, KPYIIKHTE,
CIIUBUTE, aHAHACOT, KAKUTO (JallOHCKOTO jabOJIKO), INHHITE, TOMATOT U JIAJIETO.
Perucrpanuja Ha 1-MCP MHOry Op30 ce odekyBa BO JaloHHWja U WIEHKHUTE Ha
EY (Watkins u Miller, 2005).

OmnpasgaHocTa off ynorpe0daTa Ha OBHE TEXHOJIOTUY € BO (pyHKIIM]ja HA [IeHaTa U
KOpHCTa KOja ce OCTBapyBa co NpuaTiuB KBAJTUTET KOj CE OLIEHYBa Of] CTpaHa
Ha mnotpouyBauute. IIpumenara Ha 1-MCP Moxe pjga ce BKIyYd BO
TEXHOJIOTHjaTa Ha MpefuyBame, UYyBake M TPAHCIOPT, Ma TaKa CTaHyBa
Ccepro3Ha KOHKYpEHIlMja Ha MOCTOEYKUTE TEXHOJOI'MH, MOCeOHO 3a BpeMe Ha
puctpuOyIujaTa u mpopaxoara BO MeraMapKeTHTe.

ApomaTa ro COUYMHYBa BKYCOT M MHUPHCOT, a IPHU CO3[1aBalk€TO HA HEj3UHUTE
UCMap/i¥BU KOMIIOHEHTHU CHUJIHO BidjaHue mMma etuiaeHoT. Co mpumeHara Ha 1-
MCP nopacroT win onarameTo Ha MCHApPJAUBUTE KOMIIOHEHTU HAa apoMara ce
pa3iuKyBaaT BO 3aBUCHOCT OJi PAaCTUTEIHHUTE BHUJOBU, a HEJ3MHOTO 3HAUECH-E
noceOHO ce UCTaKHyBa Kaj COPTUTE KOM Ce NMpojaBaaT Bp3 0a3a Ha BKYCOT U
mupucoT. Kaj HeKoM NMpOAyKTH OCTBApyBaWmETO Ha MOJHATA apoMa ja NpaTu
NOTIOJIHATA 3PEJIOCT WM MOXeOu MalIky NOHE3HayajHW, TEeKCTypaTa Wiu
ogHOCOT mekepu/kucenmuHu. 1-MCP ro ofiara 3peemeTo (IIpaTeHo co MopacToT
Ha aneTar U OyTHpAT €CTEp U HaMaJyBakbEeTO Ha aJKOXOJIOT U aJIEXUIUTE Kaj
jaGonkaTa), HO CEH30pHUTE KapaKTEPUCTHKHA C€ TMOMOOpH Off MOMAaJKy
apomatuunuTe (Tpetupatu co 1-MCP) mionosu (Pre-Aymardet al., 2003).
1-MCP ro HamallyBa HWHTEH3UTETOT Ha Pa3BOjOT Ha IpBeHaTa O0o0ja Kaj
IO0BUTE BO cuTe (ha3um Ha 3penocT (Mir et all, 2004). Hajnobpu edexrtu of
npuMmeHaTta Ha 1-MCP uma Kaj oMaToT KOj € BO (pa3a Ha 3pejoCT O3HAavyeHa
KakKo “mature geen”, OMHOCHO 3€JIeH HAMEHET 3a fjo3peBame. Kaj pasure kou ce
OJMCKY O NOTNOMHATA 3pesiocT epekTuTe ce HamasnieHu. Co KOHIEHTpanuja of
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10uL/L ce o6e36emyBa HajMall MHTEH3UTET Ha CO3[aBalkb€ HAa €TUJIECHOT M CE
OJIJIOXKYBa KIMMaKTepUUHUOT MUK. TepTupamwero co 1-MCP curangukanTHO TO
ofjlara 3amo4YHyBameTO Ha OWMOCHHTE3aTa M CO3[[aBalbeTO Ha JIMKOIEHOT.
CnnueH TpeHJ ce jaByBa M Kaj COAp>KMHATa Ha KapoTHHOUANTE. OMEKHYBAHETO
Ha IUIOJIOBHTE € MCTOTaKa YyCHOPEeHO Kaj TperMaHoT co 1-MCP Owupnejkn
IUPEKTHO IO MHXMOUpa ETIEHOT CO AaKTUBHUOT NaJi Ha EH3UMHUTE BO
KjeTouHuTe suosu (Arnold M., et all. 2005).

Phasay S et all., (2007) tpetupa pmomatr (copra Encore) co 1-MCP co
KOHIEHTpanuja off 625nl L' Bo Tpaeme of1 12 uacosu Ha Temmeparypa of 20°C.

MATEPNJAJI N METOIN

Momaror (copra 1402) of maacTeHYKO NPOMU3BOACTBO (IIEHTpaleH Jiea Ha
N3paen) Gemre cobpaH BO pa3nmuHa pa3a Ha 3peNloCT (3eJIeH HaMEHeT 3a
no3peBambe MG, po3eB u npBeH wio). OnbpaHu W UCYMCTEHH TUIONOBU Oea
nocTaBeHN BO Komopwu 1of aejctBo Ha 1-MCP tpetman (300ppb) 3a Bpeme op 24
JacoBM Ha cobHa Temmeparypa (20°C).

1-MCP TpeTmMaHOT Oellle OCTBapEH CO KOMEPUHUJATHOTO cpefAcTBO SmartFres
(0,14% akTMBHa MaTepHWja) pacTBOPEH BO Boja. TperupaHure u
HeTpeTUpaHuTe (3eMEeHHM 3a KOHTpOJa) IUIONOBM Oca 4YyBaHW Ha Pa3IUIHU
temnepatypu Ha 12°C m 5°C 3a Bpeme opn 2 Hepmenu +4 pena Ha 20°C
(cuMynanmja Ha YCJIOBUTE BO MAPKETHUTE).

OppenyBameTo Ha 0OojaTa BO OCHOBA 3Ha4M O0MBame, pedIEKTHpPAHE HA
CBETJIMHATAa Off NOBpIIMHATa Ha IUIOIOBUTE, a C€ J[eTeKTHpa Co
ceeTopedekcnonomerap (MunonTa KomopuMeTrap Kako hue angle’), mpu mro
BpepHOCcTa Ha 00ojyBame off 30 mo 40 mpeTcraByBaat 3pen miop, 50-70 po3eB u
npeky 90 3enen 3a mo3peBame. Ha KpajoT of uyBameTO Oea OfpefeHu
napaMeTpuTe 3a KBaJUTET: COAP>KINHATA Ha CYyBU MaTepuu (pepakTOMETPUCKA
% ), comp>KnHaTa Ha KapOTEHOWAN Oelle ofpefaeHa cneKTPOo(OTOMETPUCKH IO
metonoT (Bunoxyp u cop., 2006), a UBpCTHHATA Ha IUIOOT CO HEECTPYKTUBHA
MeTojia co oMol Ha ieHeTpoMeTap (Jamaica type-02, MFG.CO, New Jork) npu
LITO TWIOAIOT € MeK co BpeaHocT <35N, uspcr 35-40N u mHOry uBpcT npeky 40N.
Hcro Taka Oemie mpaTeHa W 3[paBCTBEHATa COCTOj0a, OMHOCHO PETHCTPUPAHO
Oelre mpUCYCcTBOTO HA Oosiectu (% 3apa3eHu MIOAOBH co Botrytis, Alternaria u
Rhizopus).

HcrpaxyBamwaTa Oea U3BpIIEHN BO OAJEIIOT 32 nociedepOeHaTa HayKa Ha CBEX
npou3Bof, Bonkanu nenrapot Bo ber [aran, M3paen.

hTM

PE3YJITATHU O NCTPAXKYBAIBATA N ITUCKYCUJA

JomatoT coOpan BO (ha3a “3ejieH HaMEHET 3a JIo3peBame” KOj Oelle yyBaH Ha
5°C 3a BpeMe Of IB€ HEJIeau HE MOCTUTHA TOTIOJIHA OOOEHOCT Ha TIJIOIOBUTE.
Pa3BojoT Ha 060€eHOCTa, OJTHOCHO MPOIIECOT HA I03peBame Oellle yIITe NoBeKe
HamaJseH co ynorpeba Ha 1-MCP. [lypu nocie u3iarambeTo Ha MJIOOBUTE Ha
temnepatypa of 20°C 3a BpeMe of 4 ieHa IPOLIECOT Ha 3pEeHE MPONIOIIKyBallle
U IUIOJOBUTE MOAOOpOo ce obojyBaa. OBa € pa30oupiuBO OWfIEjKU AOMATOT BO
oBaa paza Ha 3peJIOCT MOXKe Jia Jo3peBa camo Ha Temrepatypa ox 15°C (Ilic Z,
2001, 2002). JemymHO o3peBambe € MOXXHO Ha Temmapatypu of 10 mo 13°C (TH.
“magHO mo3peBame”), HO Ha 50% Of IWIONOBHUTE NMPHUCYTHH CE€ CAMITOMHU Ha
HETIPAaBWIHO 3PEEHE, a CAMIITOMH Ha BHATPEIIHO HEMPABUIIHO CO3PEBAE ypH
Ha 71% oy mopoBute (Powell, C.A., 1995). [lomaToT BO 0OBaa (ha3a Ha 3peyioCcT
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yyBaH Ha 5°C € MHOIY YyBCTBHUTEJIEH Ha IOBPEJU Ha OBHE TEMIIEPATYpPHU.
CumMniTomMu Ha TOBpenu off JamHo (chilling injury) ce mMOCeOHO BUIJIMBH TOCTE
NEPHOJIOT Ha CUMYJIMPamke Ha YCIOBUTE 3a poiaxkoa (shelf life).

TabGena 1. BaujaHue Ha TemmepaTrypara Ha 4dyBamke M npumeHa Ha 1-MCP nHa
P3BOjOT Ha 000EHOCTA Ha JOMATOT MPH pa3IuyHa 3peocT

ITocne 14 nena + 4 nena Ha 20°C
ITocne 14 fena Ha yyBambe -

daza Ha Crapr -shelf life
3pesIoCT ap 5°C 12°C 5°C 12°C

0 1-MCP 9] 1-MCP 9] 1-MCP 9] 1-MCP
Senen 3a 100 54 72 39 53 42 56 38 42
JI03peBame
Poszes 84 50 59 41 46 42 51 39 41
1pBen 62 48 53 40 44 42 47 40 41

o - Kontpona

Tpetupamero co 1-MCP paBa mno3uTuBHM €(geKTH U TO ycnopyBsa
OMEKHYBAWETO Ha IJIOIOBUTE BO pa3inyHu ¢pa3u Ha 3pesioct. [lomaTor 3eneH “
HaMEHET 3a lo3peBame” € pa3a Ha 3pesIOCT Ha MJIOJIOBUTE KOja € HajIorofiHa 32
npumeHa Ha 1-MCP Bo omiarame Ha 3peewmeTo, a IUIOJOBUTE CE€ IMOLBPCTHU
OTKOJIKY IIJIOfIOBUTE BO MOHANIPEIHU (pa3u HA 3peNiocT (pOo3eB, PBEH).

Ta6ena 2.Copip>kuHa Ha KapoTHHOUM mg/kg cyBa maca

Mocre 14 fena na dyBarse ITocne 14 nena + 4 nena va 20°C

®daza na Crapr -shelf life
3pesocT 5°C 12°C 5°C 12°C

%] 1-MCP 9] 1-MCP (0] 1-MCP 0] 1-MCP
Senen sa 1,5 | 250 | 173 [250| 147 |602 | 320 |87.7| 531
[O3peBambe
CgeTnio po3eB 25,0 34,6 32,6 67,2 64,0 67,2 55,1 774 57,6
CBeTIo 1[pBeH 47,4 64,0 57,6 73,6 70,4 70,4 64,0 80,0 73,6

0 - KonTpona

Axkymynanujata Ha KaporuHowgu co 1-MCP tpermanHoT Oeme mnocnopa
OTKOJIKY Kaj KOHTpOJHUTEe IofoBu (6e3 mpumena Ha 1-MCP) u Toa Kaj
IJI00BUTE Off cuTe (pa3u Ha 3pesiocT. AKyMmysanujaTa Ha KapoTeHOUH Oelle
noceOHO ycrnopeHa npu uyBame Ha 5°C M Kaj miogoBuTe BO (a3za ‘“3eJeHH
HaMeHeTH 3a jo3peBame”. CoppkuHaTa Ha KapOTHHOUJAU Kaj IUIOJOBHUTE
“3eJIeHM HaMEeHEeTH 3a jlo3peBame” Oemie 11,5mg/kg cyBa Maca Ha HOYETOKOT Ha
YyBambEeTO I0jicKa Ha KpajoT off yyBameTo 60,2 (Ha 5°C) omHocHO 87,7ug/g cyBa
Maca (#a 12°C). Bo ucrara ¢pa3a Ha 3pesiocT Ha IUIOAOBUTE TEpPTUpaAHU cO 1-
MCP akyMmynanmjaTa Ha KapoTMHOUAM Oellle ycnopeHa W W3HecyBalle 32ug/g
cyBa maca (5°C) ogaocHo 53,1ug/g cyBa mac (ua 12°C).

Hajmano Bnujanme Ha 1-MCP Ha akymyianujaTa Ha KapOTHHOMAU Oelle Kaj
IJIOIOBUTE KOM c€ HajOJIMCKY O MOTIIOJHA 3PEJOCT O3HAYEHU KAaKO “CBETIIO
upBeHn”. Bo oBaa ¢a3za Ha 3peeme CKOpPO M Ja HEeMa pas3jiuka BO
aKyMyJanyjaTa Ha KapOTHHOUU BO IJIOIOBUTE CO uiau 6e3 TpermaH co 1-MCP.
Hcrnor Tpenp Oeme 3abesnekaH Npu dyBame Ha JiBeTe Temmeparypu (5°C u
12°C).

ITnogoBuTe o momat BO (ha3a “3eJeH HaMEHET 3a o3peBame” yyBaHu Ha 5°C
HE MOXKea Ja fao3pearT W faa ce 3po0ujaT co aTpuOyTHTE 3a KBAJIUTET.
[Ipyunnata 3a oOBa € MNPEeMHOry HHCKaTra TeMIepaTypa Ha 4YyBambe CO
NOMOJIHATETHO BiujaHue Ha 1-MCP koj ro mHXubupa npoIuecoT Ha JO3peBaE.
Hepocrarouute BO BUAi HAa 3€JI€HO MOPTOKAJIOB BpaT OKOJy IUIOAHATA APIIKa
(70% onm muiomoBUTE) ja HamallyBaaT BU3yeJHATa MPUBJIECYHOCT Ha IUIOJOBUTE,
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a 3rojeMeHaTa COJp>KMHA Ha JIMMOHCKAa KHUCEJIMHA, ja 3rojieMyBa KHCEJIOCTa
(KcemoT BKYC) Ha TUIOIOBUTE.

Tabena 3. KBanureTHu cBojcTBa (aTpuOyTH) Ha IJIOJOBUTE OJf IOMAT Tocje 2
Hepenn yyBame Ha 5°C u 12°C + 4 nenosu Ha 20°C.

o Z. X 5’ X 20O
=55 F v | 5| i3 B
TpeTMaHu EE S S = =S =526 | 58
B : > 5 e 5 3) oA E 5 oo 5 8
apujaHTHA X &8 2, Q o = 0oL o< =
R AS 2 g S 5 g T
= H | & | 3 oS¢
5°C cBeTsO LpBeH 4.5 35-42 5 40 3,0 -
12°C cBeT10 IpBEH 4.5 28-36 | 10 35 2.5 -
1-MCP 5°C cBeTso po3eB 4.5 40-46 - 50 3,0
12°C cBeTno po3eB 43 35-40 5 35 -
5°C 3elleH 3a JO3peB. 43 40-50 - 70 2,0 -
12°C 3esneH 3a 103peB. 4.4 40-45 - 0 4,0 -
5°C cBeTIo pBEeH 4.4 30-38 | 30 40 1,7 -
12°C cBeTs10 LpBeH 4.5 25-30 | 40 20 1,5 -
o 5°C cBetio po3eB 4.4 35-40 0 8 35 -
KonTpoma | 12°C cpetsio poses 4,2 28-36 | 5 - 2,5 -
5°C 3elleH 3a MO3peB. 43 40-50 | 5 - 4.0 -
12°C 3emen 3a 103peB. 472 35-42 5 - 4,0 -

*Bonectn (Alternaria u Botrytis)

Op Tabenata Moxke f1a ce 3abesexu aeka npuMeHarta Ha 1-MCP uma Bnujanue n
Ha UBpcTMHaTa Ha miuofgoBuTe. OMEKHYBAHETO Ha IOJOBUTE WU JpYyruTe
TEKCTYpPHH IPOMEHHM, C€ 3rojeMyBaaT NOpaju JEJIYMHOTO pa3rpajiyBamkbe Ha
KJIETOYHUTE SUJIOBM Ha IUIofioBUTE. ETUIEHOT ja cTUMiimpa akKTHBHOCTa Ha
€H3MMHTE KOM BpLIAT Jerpajanuja Ha KieTouHuTe supoBu. [Ipumenara Ha 1-
MCP ro ycnopyBa OMEKHyBameTO Ha mioposuTe. IlnmogoBure of mopaHarta
(paza Ha 3pesocT YyBaHM Ha MOHMCKU TEMIIEPATYPU M U3JTOKEHH Ha JI€JCTBOTO
Ha 1-MCP nmaa nopoOpa uBpcrusa. ClIM4HE pe3ysiTaTu uMaaT foOueHo Arnold
u Ying (2005), co npumena Ha 1-MCP Ha npemoBugHIOT oMaT - cherry tomato.
Co ugyBamweTOo Ha gomaroT Ha 12°C Bo pa3a 3ej€H HaMEHET 3a JJO3PEBalkE CO
npumeHa Ha 1-MCP ce noOuja HajroOpu pe3ysiTaTu BO MOTJIE/l Ha KBAJIUTETHUTE
0ocoOuHH, TUIOIOBUTE HEe Oea HamajHaTuU Ofi OosiecT, Oea O6e3 00e300jyBam-e,
[BPCTHU U MMaa omaja COP>KMHA Ha KNCEJINHU.

Ha 3ppacrBenaTta cocToj6a moroseMo BiWjaHWE MMa TeMenpaTypara 3a BpeMme
Ha 4yaBHETO OTKOJKY TpeTHpawmeTo co 1-MCP. PenmaTuBHO MHOrY MalkKy ce
3Hae 3a BiaujaHueTo Ha 1-MCP Ha nojaBara Ha 00JIECTH, HO IPETCTaByBa BasKeH
chakTop BO cpenmHaTa 3a uyBame. IlojaBaTa Ha OoJieCTM MOXKE Jja pacre co
npumena Ha 1-MCP kaj Hekom copTm Ha jaboJika, MOPTOKAJIW W jaroiu, Kaj
KajcuuTe OOJIeCTUTE ce MHXMOMpaHW, a Kaj IpejunpyTOT HeMa BIHMjaHUE.
HamanenaTta cCeH3UTHBHOCT Ha €THJIEH MOXe Ja Oufie BO TOJI3a 3a OfpeicHH
NaTOTeHU, OTHOCHO TMaJl Ha OTMIOpPHOCTa KOH JPYrdW NaTOreHW, Ha Ip. Kaj
UTPYCUTE € MHXUOMpaH pa3BOjOT Ha rabure M mojaBara Ha OOJECTH CO
OPaCTOT HA COf[PXKUHATA HA ETHJICH.

[InogoBuTe Ha JOMATOT Off ONUTOT 6ea Of] 3UMCKO-IIPOJIETHO MPOU3BOJICTBO U
0e MoMajiky 4yBCTBUTEJIHM Ha JI€jCTBOTO Ha HHUCKHU TEeMIIEpaTypu Off OHHE Off
JE€THOTO TNPOM3BOACTBO. TemmepaTrypaTa Ha 4dyBame of 5°C e Temmeparypa
KOja HajuecTo Npeu3BUKyBa OJpENIEHM OIITEeTyBama Ha AoMaToT. Jlomartor
“3eJIeH HaMEHET 3a J03peBame” € MOYYBCTBUTENIEH Ha JIEJCTBOTO HA HUCKHU
TemnepaTypu off ¢a3zaTa pO3€BU U LPBEHU IUIOAOBH. UyBCTBUTEIHOCTA Ha
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HEKOM 3eMjOJIeJICKM NMPOAYKTH Ha YyBame NMpH HUCKM TemmnepaTypu (chillin
injury) e orpaHm4yBadyKd (paKTOp BO MPOIECOT HA UyBaWmETO. YJorara Ha
€TUJIEHOT BO Pa3BOjOT Ha MOBPEAU OJf HUCKU TEMIIEPATypu € KOMILIEKCEH, a
MefyceOHMOT OffHOC MoMely oBue fBa (pakTOpa HE € ceKoraml YyCKJIaJeH.
ITocrojaT mo3uTuBHU MHAMKauuu of npuMmeHata Ha 1-MCP Ha pegykumja Ha
NOBpEUTE OJI HUCKM TEMIIEpAaTypH Kaj aBOKajoTO (KaKO KIMMAaKTEPUIHO
OBOIIIje) U aHAHACOT (KaKO HEKIMMAKTEpUIHO oBolje), Woolf et al., 2005.

SAKIYY0K

1-MCP ro opjmnara fo3peBameTO M IO yCcnopyBa pa3BOJOT Ha 0O0OeHOCTa 0Oe3
ryOMTOIM BO CO3[]JaBakETO Ha MIEKEPUTE Kaj MIIOAOBUTE Off JIOMAT BO PA3JIMYHI
(hazm Ha 3penocr.

Konnenrpanujata on 300ppb e pgoBoiaHa pga o00e30equ HamalyBamke Ha
WHTEH3UTETOT Ha CO3/IaBA-ETO HA €TWJICHOT U OJJIarakhe Ha KIMMAaKTEePUIHUOT
MaKCHMYyM Ha JUIIEHETO 3a BpEME Ha HETOBOTO OJIBUBAHE.

HajnoOpu edpextu on npumenara Ha 1-MCP ce mocturayBaar Kora oMaToT €
BO (pa3aTa Ha 3pEJOCT O3HAUEHA KAKO “3€JIEeH HaMEHET 3a fno3peBame”. Kaj
(hazure Kou ce OJIMCKY O NOJHA 3pENOCT €(PEKTUTE CE TTOMAIIH.

Tperupamero co 1-MCP curHuukaHTHO o ojjiara 3alOYHYBamETO Ha
OMOCHHTE3aTa 1 CO3[]aBalbeTO Ha KAPOTUHOUIUTE.

OMEKHYBabhEeTO Ha IUIOJJOBUTE € MCTO TaKa YCIOPEHO Kaj TPEeTHUpameTo co 1-
MCP Owupejku JUpPEKTHO IO HMHXMOUpA ETWIEHOT OJIHOCHO TPEAN3BUKYBA
aKTHBEH NaJl HA €H3UMHUTE BO KJIETOYHUTE SHJOBH.

ITpumenaTta Ha 1-MCP e 3a mpenopaka Kako 3a MPOW3BEyBauWTE Taka W 3a
CHaJlyBauMTE U UCTPUOyTEPUTE HA IOMAT 3a CBEXKO BO IJIAHCKOTO CHAOIyBam-€
Ha MapKeTHuTe, OMejKu cO Heropara amjinkainuja ce ooe30e1yBa ocTBapyBame
Ha coofiBeTHaTa pa3za Ha OOOEHOCT Ha TIOJIOBUTE.
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APLICATION OF 1-METHYLCYCLOPROPENE (1-MCP)
IN INHIBITION OF RIPENING PROCESS
OF TOMATO FRUIT

Zoran ILIC', Avital BEN-YOSEF?, Yaccov PARTZELAN?, Sharon ALKALAI-
TUVIA?, Elazar FALLIK?, Gjorgji MARTINOVSKF, Zvezda BOGEVSKA®

'Faculty of Agriculture, Zubin Potok., Kosovska Mitrovica, Serbia
ARO- The Volcani Center,
*Departement of Postharvest Science of Fresh Produce, Israel
*Faculty of agricultural sciences and food, R. Macedonia

SUMMARY

1-Methylcyclopropene (1-MCP) is an inhibitor of ethylene perception that can affect
ripening and/or senescence processes and reduces ethylene production, respiration,
color changes and softening in tomato fruit. Tomato cv. 1402 was grown in the
greenhouse (in central part of Israel) were harvested at the different stage of maturity
(mature green-MG, pink and red stage). Selected and clearing fruits were sealed in
desiccators and subjected to 1-MCP treatments (300ppb), during 24" (on 20°C+2°C).
1-MCP gas was generated form SmartFresh™ (0.14% active ingredient), by adding
water. Treated and control fruits stored at different temperature on 5°C and 12°C
during two weeks + 4 days on 20°C (shelf-life). Changes in fruit color were monitored
using Minolta colorimeter, carotenoids the assessment was done with a
spectrophotometer according to the methods (Vinokur et al., 2006), firmness was
measured non-destructively with Durometer (Shore. Manufacturing NY).

1-MCP reduced the rate of red color development in fruit of all stages of ripeness. The
mature green stage (MG) was the optimal stage for 1- MCP treatment and storage on
12°C to delay fruit ripening. Carotenoid accumulation in fruits (all stage of maturity)
was significantly delayed by 1-MCP used. At the end of the storage (14+4d), the
carotenoids content in 1-MCP treated MG stage fruit on 5°C storage was 0.050mg/g
and on 12°C -0.083mg/gF.W. In same time the carotenoids content in control fruits
(without 1-MCP treatment in same stage of maturity) on 5°C storage maintained
0,94mg/g and on 12°C 0.137mg/gF.W. The treated fruits in MG phase on 5°C storage
being firmer (45-50News) and pink phase (40-45N) than those treated at red maturity
stages (35-40N).

Collectively, the data indicate 1-MCP caused minor shifts in the quality attributes of
color, aroma, and firmness relative to external colour, which may reduce the value of
this treatment, but benefits accrued by slowed firmness loss and color development
may afford sufficient compensation to make 1-MCP application commercially
feasible.

Key words: tomato, cropare, stage of maturity, 1-MCP, quality
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LAA- LIPOPHILIC AND HAA-HYDROPHILIC ANTIOXIDANT
ACTIVITY OF RED BELL PEPPER DURING STORAGE
ON DIFFERENT TEMPERATURE

Zoran Ilic,' Avital Ben-Yosefz, Yaccov Partzelanz, Sharon Alkalai-TuViaz, Elazar Fallik®

'Faculty of Agriculture, Zubin Potok., Kosovska Mitrovica, Serbia
2ARO- The Volcani Center, Postharvest Science of Fresh Produce, Israel

SUMMARY

Bell pepper (Capsicum annum L.) is a vegetable knows for its antioxidant contents which are
highly important for its nutritional values. The total antioxidant activity (TAA) of pepper
fruits measured by TEAC (Trolox equivalent antioxidant capacity). This assay measures both
the hydrophilic (HAA) (vitamin C) and lipophilic (LAA)(carotenoids and vitamin E)
contents based on the total radical scavenging capacity, and the ability of a scaverenge the
stable ABTS radical (ABTS") described by Vinocur and Rodov (2006). Fruit were cleaned
and disinfected with hot water rinsing and brushing (HWRB) at 55°C as described by Fallik
et all., (1999). Tap water wash was served as control. Fruit were stored at 2°C or 7°C during
3 weeks plus 3 days at 20°C (shelf life simulation).

TAA in red bell pepper immediately after harvest was 4.89 (0.84 lipophilic and 4,05
hydrophilic) pmol TE/g fr.wt. After 3 weeks storage at 2°C, TAA in pepper with cold wash
treatment was 4.72 and 4.65 TEAC pumol TE/g fr.wt. in HWRB treatment.

After 3weeks +3days shelf life on 20°C TAA slowly growing up and obtained content of
5.97 in cold wash and 5.88 TEAC pmol TE/g fr.wt. in HWRB. This is mainly due to changes
in the lipophilic activity-LAA (treatment with cold water-2.04 and 2.06 pmol TE/g fr.wt. in
HWRB, comparing with 0.84 umol TE/g fr.wt. on beginning of storage). Hydrophilic
antioxidant activity-HAA remains practically unchanged.

In fruit was stored at 7°C pepper ripeness has been associated with carotenoids accumulation
especially after shelf life, TAA was 6.01 TEAC ( LAA 2.31) umol TE/g fr.wt

Key words: storage, pepper, antioxidant, quality, low temperature

INTRODUCTION

Fresh fruit and vegetables are important sources of antioxidants in human diet. Bell pepper is
one of the commercially important vegetable crops and may be green, purple (unripe), red,
yellow, orange, or brown when ripe. Peppers are rich in both hydrophilic antioxidants, such
as vitamin C, and lipophilic ones, such as carotenoids and vitamin E Vinocur and Rodov.,
2006 and in potassium, and are low in calories, Maalekuu et all., 2003. The major
postharvest limiting factor in bell pepper is its relatively short shelf life of only one to two
weeks.

Red sweet pepper (Capsicum annuum L.) cultivars have been identified as potential
vegetables with high antioxidant activity. Fresh sweet pepper have exceptionally high
ascorbic acid (0,15 to 2,0 mgg ' fresh weight) compared to other fruit and vegetables. The
attractive red colour is due to the various carotenoid pigments. Ascorbic acid development in
pepper and other fruit is related to glucose metabolism and light exposure, and concentrations
of both ascorbic acid and reducing sugars typically increased as the fruit matures, Fox et.all.,
2005. Ascorbic acid was the main form of vitamin C, and its content increased as the pepper
reached maturity. The ascorbic acid content increases in peppers as they ripen. For green
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mature, breaker and red peppers values of 107,3, 129,6 and 154,3 mg/100g edible portion
were found, Martinez et al., (2005). The red ripe stage had a relevant impact on the
carotenoids content of polyphenols, while red ripe fruits had the highest content of vitamin C
and provitamin A, Marin et all., 2004.

Bell pepper are increasingly harvested at full color due growing consumer demand for
peppers with improved flavor and nutritional aspects Frank et al., 2001.

The vitamin C content for green mature and breaker peppers stored on room temperature
(20°C) increased up to 10 days of storage, reaching similar values as those obtained for red
peppers direct from the plant. However, stored red ripe peppers showed a significant loss in
vitamin C content, around 25%. Refrigeration at 4°C for up to 20 days not change the
ascorbic acid content, except for red peppers, which showed losses around 15% Martinez S.,
et all, 2005.

Antioxidants protect again free radicals and are therefore important in obtaining and
preserving good health. In this respert, much attention has been given to the flavonoids, a
class of polyphenols with strong antioxidant activities Arzs et al., 2003.

Total antioxidant capacity (TAC) of 32 fruit could be divided into four groups: the first
group, containing highest antioxidant capacity (>10mmol Trolox/g) included persimmon,
strawberry, guava and pomegranate, the second group contained high antioxidant capacity
between (5-10 mmol Trolox/g) included kiwi fruit, sweet cherry, fuji apple etc.) the third
group containing medium antioxidant capacity (3-5 mmole Trolox/g) included orange,
nectarine, banana, tomato ; and fourth group containing lower antioxidant capacity(<
3mmoleTolox/g), include melon, pineapple honeydew melon, grape, pear and watermelon
Lang,Yow-shen, Ke,Lih-shang , 2006. Values of antioxidant activities measured by the
TEAC methods are reported to have hight antioxidant activities in brocolli-6.48, onion-5.32,
cauliflower-2.95, tomato-2.55, and letuce 1.71pumol g"on a fresh weight basis (Bahorun et
all., 2004).

The aims of this research were to evaluate the keeping quality (content of total antioxidant
activity, water loss, firmness, and decay incidence) of bell sweet pepper held for three weeks
storage on low temperature using prestorage heat treatment and individually shrink-wrapped
fruits.

MATERIAL AND METHODS

Red bell pepper (Capsicum annuum L.), cv. Selica was grown in the plastic house (Jordan
Valley - Israel) under winter conditions. Fruit were harvested in March at the ripe stage (11,4
% dry matter) of uniform size and colour. After harvest fruit were placed on commercial
machines for cleaning and disinfecting pepper fruit. A unique and rapid method, Fallik et al.,
1996 for simultaneously rinsing and disinfecting (Israeli patent 116965) sweet pepper using
hot water with 55+/- 1°C for 12+/-2s. Quality parameters were evaluated immediately after
harvest and at the end of 21 days storage at7°C and 2°C plus three days at 20°C (shelf life
simulation).

Control-unheated fruits wash only in cold water were either placed at 2°C. Half of this fruits
were individually shrink-wrapped with Cryovac D-955 film and stored also at 2°C and
relative humidity of ~-90% (R.V.) during three weeks.

Weight loss was expressed as percentage of weight loss from the initial weight of five fruits.
Total soluble solid was measured using a digital refractometer. Fruit color was assessed by
Minolta colorimeter, for fruit firmness use method described Ben-Yehoshua et al (1983), CI-
chilling injury measured visually as surface lesion on the fruits. Fruit was considered decayed
once fungal mycelia appeared on the peel or calyx.
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Total antioxidants activity (hydrolytic and lipophilic) was evaluated as scavenging capacity
towards by measuring the decolorization of the cation radical of 2,2-azino-bis-(3-
ethylbenthiazoline-6-sulphonic acid) (ABTS") and expressed as Trolox equivalent
antioxidant capacity (TEAC) Vinokur and Rodov, 2006.

RESULTS AND DISCUSSION

Antioxidant activity of bell peppers depends of several factors including genetic,
environmental condition (temperature, light, water, and nutrien availability), production
techniques used (plant grow regulators, date of harvest, etc.) and postharvest storage
conditions.

It is necessary to know more about the effects of posthatvest conditions, especially low
temperature on antioxidants in pepper, becouse temperature is the main factor for pepper
quality in terms of antioxidants. A

The relative capacity of antioxidants for scavenging ABTS " radical was compared to the
antioxidant potency of Trolox (water-soluble vitamin E) as standard. TAA in red bell pepper
immediately after harvest was 4.89 (0.84 lipophilic and 4,05 hydrophilic) umol TE/g fr.wt.
After 3 weeks storage at 2°C, TAA in pepper with cold wash treatment was 4.72 and 3.97
TEAC pmol TE/g fr.wt. in HWRB treatment.

Tabela 1. Variation of antioxidant activity during 3 weeks storage on low (2 or 7°C) followed
by 3 day on 20°C (shelf life) as expressed by TEAC values (umol TE/g fresh weigh).

Ukupna antioksidativna aktivnost
Total antioxidant activity (TAA)
umol TE/g fresh weigh
Lipophylic Hydrophylic Total
TE TEAC TE TEAC TEAC
Start T 0,06 | 0,84 0,34 4,05 4,89
After 3week storage on 7°'C
7°C Ty 0,10 | 1,55 0,29 3,45 4,00
7°C Tais 0,15 | 2,31 0,31 3,76 6,07
After 3 weeks storage on 2°C
2°C Cold Water -Ty, 0,09 | 1,30 029 |3,42 4,72
2°C C.W +shrink -Ts, 0,09 | 1,40 0,26 2,99 4,39
2°C HWRB - T 0,08 | 1,12 0,30 3,53 4,65
2°C HWRB+shrink-T 0,08 | 1,08 029 |3,44 4,61
After 3 weeks on 2°C + 3day on 20°C (shelf life)
2°C Cold Water -Tsps34. sheit tite | 0,14 | 2,04 0,33 3,93 5,97
2°C C.W + shrink -Ty 3 0,10 | 1,80 0,26 3,20 5,00
2°C Hot.Water.R.B -T,; 3 0,14 | 2,06 0,32 3,82 5,88
2°C HWRB-+shrink-Ty 3 0,11 | 1,87 0,30 |3,57 5,44

After 3weeks +3days shelf life on 20°C TAA slowly growing up and obtained content of
5.97 in cold wash treatment and 5.88 TEAC pumol TE/g fr.wt. in HWRB. This is mainly due
to changes in the lipophilic activity-LAA(treatment with cold water-2,04 and 2,06 pmol TE/g
frwt. in HWRB, comparing with 0.84 pmol TE/g fr.wt. on beginning of storage).
Hydrophilic antioxidant activity-HAA remains practically unchanged.
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In fruit was stored at 7°C pepper ripeness has been associated with carotenoids accumulation
especially after 3 days on room temperature (shelf life), TAA was 5.33 TEAC (LAA 2.03)
umol TE/g fr.w.

Increasing TAA during low temperature storage could be related to ripening processes and
metabolism of phenolic compounds Javanmardi and Kubota., 2006. During ripening, the
TAA increases and this increase is mainly due to changes in to the LAA. HAA remains
practically unchanged after 3 week on 2°C (between 2-5%) from the initial value. Similarly,
Martinez et al.,(2005) published that during storage of red pepper at 4°C for up to 20 days
showed losses in ascorbic acid content around 15%.

The new method was applied for evaluation of TAA (HAA and LAA) in various treatment
on low temperatures on pepper fruits during prolonged storage. In pepper fruit this ratio
between HAA and LAA was 1:2 and 1: 3, depend of storage temperature and postharvest
treatment (heat treated and wrapped fruit). In investigations Vinocur and Rodov., (2006) in
cherry tomatoes this ratio changed from approximately 1:5 in green fruit to 1:3 in pink one
and 1: 1,5 in red one. In parallel, the total activity, increased from 0.6 to 1.5uM Trolox
equivalents (TE) per gram fresh weight, most probably due to the accumulation of lycopene.
Similar trends in changes of lipophylic and hydrophillic antioxidant activity in ripening
tomatoes were described by Cano et al., (2003). Practically all antioxidant activity of
strawberry was represent by hydrophillic compounds with just trace amount of lipophilic
antioxidants.

Temperature stresses before storage (hot water 55°C for 12 sec) and low temperature during
storage conditions (3 weeks on 2°C) affect the pathways involved in the biosynthesis
secondary metabolites, lead to higher phenolic metabolism and antioxidant capacity on
pepper fruit.

Tab. 2 : Total carotenoid content (mg/g) in pepper fruit during storage period

Content of carotenoides mg/g
Start T 0,10
7°C Ty 0,17
7°C Toas 0,29
2°C Cold Water -T»; 0,13
2°C C.W +shrink -T», 0,12
2°C HWRB - T 0,11
2°C HWRB+shrink-T», 0,10
2°C Cold Water -Tay.3q. sheit tite | 0,22
2°C C.W +shrink -T»;3 0,21
2°C Hot.Water.R.B -T».3 0,22
2°C HWRB+shrink-T ;.3 0,21

A total carotenoid content of bell peppers after 3week of storage on 2°C remains practically
unchanged (especially fruit from hot water treatment and wrapped fruit - 10mg/g) in
comparing with 0,10mg/kg on beginning of storage. Content in cold water fruit was
0,13mg/g. In same period carotenoid content in fruit storage at 7°C was 0.17mg/kg fresh
weight.

After shelf life period (adding 3day on 20°C) the carotenoide content was significant
increased as much as at 7°C (0,29mg/g f.w.) in compare to fruit on 2°C (0,21-0,22 mg/kg
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f.w.).In fruit was stored at 7°C pepper ripeness has been associated with carotenoids
accumulation especially after 3 days on room temperature — during shelf life period.

Tab.3: Quality parameters of red bell pepper after prolonged storage on low temperature

3 weeks +3 days on | Water | Firmness | Decay Decay | Color | Chilling

20°C loss% | (1-4) % % 1-4 | injury - CI
fruit calyx

HWRB - 7°C 3,31 3,2 18,2 6,0 3.5 0

Cold water — 2°C 3,95 2,6 30,5 23.6 | 3.25 | 785

HWRB 4,24 2,5 28,3 252 |35 53,5

Cold water +shrink | 0,47 2,2 14,5 7,2 3.25 19,2

HWRB+shrink 0,56 2,0 13,2 7,9 3.0 8,1

Shelf life begins after harvest, therefore maintaining a low rate of weight loss and softening
in bell pepper after harvest is important for prolonged storage and sea transport to distant
markets. Fruit quality can be characterized by several interrelated factors, such as general
appearance, firmness and decay incidence. The general appearance (GA) of fresh bell
peppers, firmness and texture are important criteria for determining market quality and
consumer acceptance. Quality of bell pepper after harvest is largely influenced by water loss
from the fruit. About 26% of the water loss in mature fruit occurred through the calyx (Diaz-
Perez et al., 2006). Fruit water loss was positively correlated with degree of chilling injury.
Damage caused by chilling injury in peppers is typified by dot-pitting followed by sheet-
pitting. The degree of chilling injury depends on the temperature to which it is exposed, the
duration of exposure, maturity and the part of the fruit. Hot water treatment and shrink film
wrapping decreases percent of chilling on bell pepper fruit during storage on low
temperature. The individually shrink-wrapped pepper fruit could be stored for 3 weeks on
2°C followed prestorage treatments with cold and hot water rinsing.

In same time non wrapped fruit from same treatment, showed big percente of CI (chilling
injury) symptoms (78,5% and 53,5% ) during shelf life period (3 days on 20°C). The
wrapped fruits ripened normally with good sensory traits (with firm texture and good
flavour), during shelf life period when shifed to 20°C after unwrapping.

Steam and calyx are more sensitive fruit part in comparison with fruit mescarp. These
morphological lesions may lead to Alternaria-induced rot on pods and calyxes, seed
darkening, and fruit shrinkage due to moisture loss. This chilling induced fruit damage
markedly reduces the quality and shelf life of pepper fruit.
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LAA-TIUITIO®UITHA U HAA-XUIPOPNTHA
AHTNOKCHUIOATNBHA AKTUBHOCT BO HPBEHUTE
IINIIEPKN-BABYPU 3A BPEME HA YYBAILETO
HA PA3/IMYHU TEMITIAPATYPH

3opan Umnk', Aeuran Ben-Josed?, Jakos Iaprsenan’, llapor Ankanan-Tysna’
Enzap ®anuk

"3emjonencku pakynrer, 3youn notok, Kocoscka Murposuna, Cpouja
*Opranm3anuja 3a pa3Boj Ha 3emjoencTBoto (ARO), Bonkaru LenTap, Ongen 3a
nociebepOeHa HayKa Ha CBeX Mpoun3Bof, M3paen

KPATOK U3BAJOK

ITunepkara (Capsicim annum L.) € 3€1€HYYKOB BHJ, MO3HAT IO COAp>KHATa Ha
AQHTUOKCHIAHTH KOM Ce MHOTY 3HayajHH 3a XpaHJIMBa BpPEJHOCT HA MNHIEepKara.
BkynHara anTmokcujaTtuBHa akTUBHOCT (TAA) Ha MJIONOBHTE OJf MUIEpKaTa ce
u3zpasysa co TEAC (trolox equivalent antioksidant capacity). Co 0BOj MeTOf ce ogpeayBa
xuppodunnata (Butamun C) u nunoduiHaTa (KapOTHHOUIM W BUTaMKUH E) cogpkuHa
u ce 6a3Mpa Ha BKYNHMUOT KalaluTET Ha YHCTEHE HA PAfiUKaJIATEe M CIOCOOHOCTA 3a
OTCTpaHyBame Ha Beke nocroeukute ABTS papukanu (ABTS") o meTonot Ha Vinokur
u Rodov (2006). I1nofoBuTe ce YUCTEHU U I€3MH(MUIPAHU CO TOIUIA BOa TPONPATEHO
co ueTkame u Tymmpame (HWRB- hot water rinsing and brushing) Ha 55°C ommaso Bo
MeTonoT Ha Fallik et all., (1999). IlnogoBuTe MueHu co oOMYHA Boja Oea 3eMEHH 3a
KoHTpona. [lmogoBuTe Gea yyBaHW Ha 2°C u 7°C 3a BpeMe ofi 3 Hepienu +3 JieHa Ha
20°C (shelf-life caMynanyja Ha IPOJAKHUTE YCITOBH).

TAA kaj upBeHUTE NUNEPKH, TUII 0adypa, HermocpeaHo nocie oepdata Oete 4.89 (0.84
munogunaa m 4.05 xugpodunHa axktuHOcT) pmol TE/g ceexa wmaca. Ilocne
TpuHesieTHOTO uyBamke Ha 2°C, TAA Kaj BapmjaHTaTa Ha NUINEPKH MHEHH CO JagHa
Boja oemie 4,72 u 4.65TEAC pumol TE/g ka) HWRB.

Iocie 3 uepenn ua 2°C+3 nena na 20°C, TAA 6aro pacTe co KOHEYHa COipKUHA Off
5.97 xaj BapujanTaTa co nagHa Boga u 5.88 TEAC umol TE/g cyBa maca kaj HWRB. OBa
3rojieMyBalk€ BOTJIAaBHO c€ ClIy4yyBa 3a BpeME€ Ha INPOMEHUTE BO JHINO(puIHATA
aKTUBHOCT (BapHjaHTaTa co JajiHa Boja 2.04 u 2,06 umol TE/g cBexxa maca kaj HWRB,
BO cnopegba co 0.84 pmol TE/g cyBa Maca Ha NOYETOKOT Off YYBaHETO).
XunpoduaHaTa aHTHOKCHTATUBHA aKTUBHOCT MPAKTHYHO OCTaHYyBa HETIPOMEHETA.
Kaj noosuTe uyBanu Ha 7°C 3peemeTO € IPaTeHo CO aKyMyJIalija Ha KapOTEHOM/H
nocebHo mnocne shelf-life nepuonot, kage TAA OGeme 6,07 ( munodunHa ¢aza 2.31)
umol TE/g cBexa maca.

Kiayuan 300poBm: ckiagupame, MHUNEPKa, AaHTUOKCHJAHT, KBAJUTET, HUCKA
TeMueparypa
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SUMMARY

Consumer and retailer need for year round supply of quality apples drives the desire for
improving, and lengthening apple storage. In recent years, growers have come to depend
on 1-MCP or SmartFresh™ (supplied by Agrofresh, a subsidiary of Rohm & Hass) as
one of the most vital tools in achieving success for UK quality apple storage.
SmartFresh™ is an ethylene antagonist, known for its effects on ripening of many fresh
produce, and in delaying senescence. Undoubtedly, SmartFresh™ has had a major impact
on apple storage; more stores each season have been treated with SmartFresh™ with
increasingly better performance as store monitoring year on year by Landseer Ltd.
(Agrofresh’s sole agent in the UK) enables improved protocols for the use of
SmartFresh™. Whilst still in its relative infancy, SmartFresh™ has proved its efficacy
with a number of varieties of apples, although this does vary on a varietal basis. This
evaluation will assess whether SmartFresh™ can stand the trials of time or if, and when,
other competing technologies will take its place. Proven for long term storage of
‘Bramley Seedling’, ‘Gala’, and ‘Cox’ varieties in the UK, there has been recent uptake
by growers for other varieties, ‘Jonagold’, ‘Egremont’ and ‘Empire’. However useful
SmartFresh™ may be in maintaining higher pressures for ‘Cox’, there have been
problems thought to have been caused by SmartFresh™ with darkening of the russet
areas (stem end), making fruits largely unmarketable. This phenomenon caused near total
loss of the New Zealand postharvest ‘Cox’ crops in 2005-6. A further recent advance in
Controlled Atmosphere (CA) storage is Dynamic CA where chlorophyll stress levels to
ultra low oxygen (ULO) levels can be measured by FIRM (fluorescence interactive
response monitor, Satlantic Inc.). From results on trials using DCA and in comparison or
in harmony with SmartFresh™, it is unlikely that DCA will alone replace the use of
SmartFresh™ and/or DPA (diphenylamine) for conventional crops, though it may prove
effective for non-chemical storage of organic produce. Agrofresh’s new ‘Harvista’
technology (1-MCP in the form of a preharvest field spray) may also prove to be a useful
tool for maintenance of postharvest quality, though there is much research to be carried
out before it is ready for commercial use in Europe.
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COMMERCIALISATION OF 1-MCP

Whilst commercialisation of SmartFresh™ has been aimed mainly at long term storage of
apples, it is now registered in the UK for tomatoes (2005), and plums (2007). However,
its ease into the commercial arena for tomatoes has been hindered to an extent by simple
supply chain logistics, and how to treat without a standard, airtight store already in place,
as well as in the rigid, short time-scale allowed for tomatoes after harvest. This dilemma
is not a consideration when treating apples; there are already air-tight structures in place
for CA storage, and large volumes can be treated on a once-only harvest per season.
Much of the research carried out on crops other than apples has been on a semi-
commercial basis, controlled by Agrofresh and it’s UK agent, Landseer Ltd. Results from
a number of trials are not as yet available commercially, though it is anticipated that more
information will become available shortly.

After Controlled Atmosphere storage (CA), perhaps the most significant impact on UK
apple storage (and globally) has been the use of SmartFresh™ or 1-MCP. Efficacy
studies carried out in the UK between 2000 and 2007 has been aimed at developing
protocols for the optimal use of SmartFresh™, and further improvements thereto. This
established the correct dose rate (now at 625ppb for UK storage), and assessed benefits
on firmness and scald for a number of varieties: ‘Cox’, ‘Gala’, ‘Bramley’, ‘Fiesta’,
‘Jonagold’ and ‘Braeburn’. Pre-harvest practices were also defined as having a bearing
on postharvest quality and storability for these varieties. Its benefits in preventing scald,
bitterpit and other storage disorders have been more clearly defined, though its effects on
senescent related rots are not so well defined, with differing produce-specific effects
(Porat et al., 1999; Janisiewicz et al; 2003, Phasey, unpublished data).

Application and sampling practices

For most produce it is recommended that a concentration of 625ppb is used. Approval for
such was obtained from the Pesticides Safety Directorate in 2003. Application practices
have been modified to optimise even distribution of SmartFresh™ throughout the storage
area. Older stores are still greased on leaky joints. It has been noted that some materials
absorb 1-MCP and therefore lessen the effects of the treatment, e.g. wet apple bins (oak
wood) (Beaudry, 2004). However, in practice, this matter has never been observed as a
problem, and it is assumed that enough SmartFresh™ reaches all fruits. Currently,
application of SmartFresh™ is carried out by Landseer Ltd. for all UK apple stores. This
enables strict protocols to be observed during initial sealing of the store and during
treatment. Application is by way of a motorised dispenser system designed by Agrofresh
to deliver SmartFresh™ effectively to all areas of the store. Staff are trained in
administering the correct dosage, for correct timing, and venting after treatment. Netted
samples each of 10 fruits are left in store during treatment as a representative sample of
treated fruits, and a similar number of nets are left outside of store in a cooler which serve
as control fruits for future assessments, and after treatment in store, these are then placed
back into the main storage area. A sample of one control net and one ‘treated’ net are
then collected periodically for assessment of firmness, scald and other disorders, rots, and
overall quality. All data obtained from all SmartFresh™ treated stores are then
collectively analysed — any trends or new observations similarly recorded to improve
storage practice in future. This also enables analysis of individual store performance, as
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well as correlations with preharvest factors to be noted. Growers can be advised of any
potential problems in store and indications as to marketability in terms of firmness (the
over-riding criteria for supermarket retailers) can be assessed and acted upon
appropriately.

MOST COMMONLY STORED UK APPLE VARIETIES:

‘Bramley Seedling’ — main crop, UK cooking variety

A variety high in malic acid, unsuitable as a dessert cultivar, the UK is the only country
to dedicate such a variety solely for processing. In 2007, 285 UK stores of ‘Bramley’
were treated with SmartFresh™, a total of 107,000 bins (Landseer Pers. Com. 2007).
Only 28% of ‘Bramley’ stores treated with SmartFresh™ were also treated with DPA.
This is highly favourable to supermarket retailers as well as growers and consumers, and
it may be concluded that SmartFresh™ has enabled a massive drop in the number of
stores using DPA. Most ‘Bramley’ stores were filled within 2-3 days of harvest and all
were treated between 6™ and 23™ September for the 2007 season (Landseer, 2007). For
first assessments after storage in 2007, bitter pit was substantially suppressed by
SmartFresh in all storage regimes, though bitter pit was suppressed in untreated fruits in
5:1 (ULO) +DPA stores equally as well (Landseer, 2007). SmartFresh™ is also able to
reduce the feel of epidermal ‘greasiness’ in ‘Bramley’, and maintain the desired darker
green colour, both important commercial benefits. The use of SmartFresh in UK
‘Bramley’ apple storage has had a major impact for long-term storage of quality fruits,
enabling virtually all year round supply.

‘Cox’ — UK main dessert variety

Cox’ is a popular dessert variety of apple, commonly grown and consumed in the UK,
despite its often problematic pre-harvest crop cycle. Growers are now able to stagger
their market window for ‘Cox’ by treating some ‘Cox’ stores with SmartFresh™ for later
marketing, and some left without treating for earlier markets. One point of concern has
been the phenomenon of darkening of the russet area by SmartFresh™ which appears to
develop upon shelf life of fruits; often referred to as “SmartFresh Russet” or tanning.
From observations during store monitoring and data analysis it can be cited that there are
possibly four factors involved that may predispose fruits to SmartFresh™ related
darkening of russet-areas on ‘Cox’:

1. Pre-harvest climatic factors — hours of sunshine before harvest, temperature
fluctuations, rain. Pre-harvest climatic conditions in the 2007 season were such that ‘Cox’
apples had little or even no normal russet and therefore SmartFresh™ related darkening
has not so far been observed in storage or samples taken from storage.

2. SmartFresh application dose rate and timing — reduced doses appear to reduce
predisposition to SmartFresh-russet without significant loss of firmness. Delayed
SmartFresh™ application has the converse effect. Other pilot studies by Landseer Ltd
and Writtle College (unpublished data) have also confirmed that MAP packaging does
not have any effect on appearance of russet darkening.

3. Use of pre-harvest fungicides; though there is no definitive data as yet, it may be a
factor requiring further investigation.
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4. Temperature fluctuations after storage — store samples have been subject to the
SmartFresh russet whilst in-store fruits have not. This may be because of fluctuations in
temperatures during the immediate post-storage period.

‘Gala’ — a consistently ‘watery’ dessert apple

‘Gala’ can be stored successfully with CA and SmartFresh™. Forty five UK stores were
treated in the 2007 season, 27% were stored in refrigerated air (RA), with 13% in ULO,
38% in 5:1, and 22% in 8-10% CO,. In the 2007 season, all SmartFresh™ Gala stores
were treated between 26" September and 5™ October. However, it has been
demonstrated that whilst firmness and acidity are maintained in ‘Gala’ under these
conditions, it is evident that SmartFresh affects aroma volatile development. A trained
panel, as reported by Moya-Leon et al (2007), however, preferred SmartFresh™/CA
stored ‘Gala’ apples, despite evidence of a reduction in important taste perception aroma
volatiles; textural quality was therefore of more importance. Wawrzynczak (2007) also
noted that firmness and acidity could be maintained by SmartFresh™ and CA storage,
though sugars were unaffected, and internal ethylene production reduced. Kreuz et al
(2003) identified three main areas where ‘Gala’ could benefit from SmartFresh™: (1)
increase supply during certain periods where there would normally be a shortfall (2)
reduction in need for imports and (3) maintaining firmness and quality in storage. These
can be considered the most important factors affecting overall usage of SmartFresh™ for
apple storage in the UK as well, and for a number of varieties. It appears that for some
varieties maintaining firmness and juiciness with a ‘crispier’ eating texture is more
important for supermarket retailers and some consumers than the possible coexisting loss
of aroma volatiles. Whether this will reverse in future as market trends towards better
tasting fruits gains momentum remains to be seen.

FUTURE STORAGE TECHNOLOGY - DYNAMIC CONTROLLED
ATMOSPHERE (DCA)

Optimal long term storage of fresh produce has long been achieved by controlled
atmosphere (CA) — high levels of CO, and low O, together with correct refrigeration
techniques. Respiration and ethylene production are thus slowed down by this process,
as well as delaying the onset of senescence and rots. Reducing O, levels to the minimum
tolerance level by fruit (ULO) without inducing anaerobic respiration can therefore
optimise these storage conditions. The use of DCA has therefore been designed to take
into all these factors and for the fruit to ‘control’ its own atmosphere in store. Low-
oxygen stress of any produce containing chlorophyll can be assessed by non-destructive
means (HarvestWatch; Satlantic Inc., Halifax, N.S., Canada). HarvestWatch is a sensor
and computer-based software system that senses changes in chlorophyll fluorescence of
the fruit and is thereby able to determine optimum storage conditions. However, the
technology has associated risks; its sensors assume that the crop is uniform which may
not be the case as mixed stores are common with produce from different orchards and
different harvesting dates. Also, sensor technology needs to be risk free in terms of its
efficiency otherwise whole crop wastage can result.

Despite its possible limitations, DCA storage may prove more beneficial for organic
produce. Further research will be required to evaluate the benefits of DCA alone for
controlling storage disorders in the many varieties grown for long term storage, and as to
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whether it can compare favourably with SmartFresh™ or if combined technologies of
DCA and 1I-MCP will prove most effective. SmartFresh™ has proven itself as a
favourable tool in partially replacing DPA for scald prevention; DPA is disapproved of
by supermarket retailers who largely control the fresh produce market in the UK. Whilst
leaving no residues after treatment, SmartFresh™ compares well to the undesirable, toxic
profile of DPA - it may be that in the future such retailers will wish to dispense of all
chemical postharvest treatments and DCA could fill the gap. It does, however, still need
to be fully evaluated by further research and scaled up to commercial settings; costs will
have to be compared with one-off treatments and ease of use of SmartFresh™.

It is important to note the effect of SmartFresh™ in maintaining firmness after storage in
shelf-life; DCA’s effects are short-lived in this respect. Whilst there has been recent
research interest in dynamic controlled atmosphere storage (ULO) in practical,
commercial terms, it is unlikely that this will replace the use of SmartFresh™ for long
term apple storage at least in the foreseeable future for UK apple storage.

There does not appear to be any other storage technology which can assist in
improvement of long-term stored apples at the present time, although there may be a new
development of some preharvest applied technology that may thus benefit postharvest
storage due for research and marketing in future. This could be ‘Harvista™’, a new
preharvest management tool — a 1-MCP field spray under development by AgroFresh.
Costs will prove to be the over-riding factor in its uptake once its efficacy is proven.
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CKIAIUPAILE HA JABOJ/IKATA BO BEJIMKA BPUTAHNIJA:
EBAIYAIIUNJA HA CETAIIHATA YIIOTPEGA HA
SMARTFRESH™ 1 NIHU TEXHOJOTNU

Cysan ®acej', Kpuc Bummon'
'Oapen 3a mocne6epbenn npouecu, Bpuren konex, Yenmcdopn

KPATOK N3BATOK

Koncymaropure u TproBuuTe CcO TOAMHM HaHA3a[ KWMaaT TMoTrpeda of
LEJIOTOAMIITHO CHAOlyBalke CO KBAJIUTETHU jaOONKa M ce HOCEHM CO XejgbaTa 3a
nopoOpyBamwe M nmpofoiKyBame Ha CKIIaupambeTo Ha jabonkaTta. Bo nociegnure
FOJJUHU IPOU3BOJUTENINTE CTaHaa 3aBUCHU Off ynorpebara Ha 1-MCP wnnm
SmartFresh™ (cnabaen op Agrofresh, Rohm & Hass) kako efgHa oj HajBaXkKHUTE
ajJaTKM BO JOCTUTHYBAaHKE€TO HAa YyCIEeX BO 4YyBameTO Ha jabonka Bo Bemauka
Bputanuja. SmartFresh™ e aHTaroHUCT Ha €TUJICHOT, MO3HAT IO BIWjaHUETO Ha
3pEECHETO Ha MHOTY CBEXKM IPOM3BOAM M OJIOXKYBAHETO Ha CTapeewmeTo. bes
coMHeBame SmartFresh™ ja mMa rjgaBHaTa NOpUMEHa BO CKIQJUPamEeTO Ha
jabonkaTa; MHOTY CKJagulITa ceKoja ce30Ha ce TpeTupaHu co SmartFresh™
nogoOpyBajKu TM YCIOBHTE 3a CKJIaJupame MpaTeHO Of rOfAWHAa BO TOUHA Off
Landseer Ltd. (Agrofresh’s He3aBuceH 3actanHuk Bo UK) koj ru ofgoOpyBa
nofgoOpeHnTE NIPOTOKOMIN 3a ynoTpebda Ha SmartFresh™. Mako ceymre penaTuBHO
paHo, SmartFresh™ ja mokaxka edukacHocTa Kaj MHOTY COPTH oOff jaboJika Mako
IIOCTOjaT Pa3lMKU COIVIACHO KapaKTepHUCTUKHUTE Ha copTaTa. OBaa eBajyanuja Ke
nafe jacHa cimka jganu SmartFresh™ Moxe fja ce HOCH CO BPEMETO U [AJIA ¥ KOTra
[pPYyTA KOHKYPEHTHU TEXHOJIOLIKYU pellleHuja Ke ro 3ameHar. JJokaxkaHa e 3a JOJr
IEPUOJ] HA UyBame Ha ‘cajHulM o coprata Bramley’, copture ‘Gala’, u ‘Cox’ BO
Benuka Bpuranuja. Bo ckopo nmpousseauTenuTe novyHaar fa ro ynorpeOyBaat 3a
apyru coptu kKako ‘Jonagold’, ‘Egremont’ m ‘Empire’. Mefyroa co ynorpebaTa Ha
SmartFresh™ Ha copTtata ‘Cox’ ce jaByBaaT OLITETYyBama BO BHUJ] Ha NOTEMHYBaHE
Ha IpBeHaTa 00ja OKOJy IJIOHATa [ApIIKa IITO I'M IPaBU IUIOJOBUTE HEIa3apHMU.
Osgaa nojaBa npepu3BUKa rojgeMu 3aryom kaj coprata ‘Cox’ 3a 2005-2006rof. BO
Hos 3enang. Hanpenok Bo ckilagupameTo co KOHTpoaupaHa atMocdepa (CA) e
NMHAMHW4YHAaTa KOHTposiupaHa atMocdepa (DCA), kage HUBOTO Ha XJI0pO(UI Npu
yaTpa HHUCKO HUBO Ha kuciaopopg (ULO) moxe pga ce usmepu co FIRM
(pmyopecieHTEH NHTEpPAaKTUBEH KOHTPOJIEH yped, Satlantic Inc.). Opn pe3ynrature
Ha WCTpaxKyBawmaTa CO IpPHMEHa Ha [MHAMHM4YHAa KOHTpOJUpaHa aTMocdepa BO
cnopenba co SmartFresh™, BepojaTHocTa 3a 3ameHa Ha SmartFresh™ co
NMHAMUYHaTa KOHTposmpaHaTa atMocepa (DCA) e mana. McToTo ce ogHecyBa u
3a ynotrpebaTa Ha DPA (nudeHrnIaMuHOT) Ha KOHBEHIIMOHAJIHUTE KYJITYPU UAKO Ce
MOKaXKa Kako JocTa euKaceH NPOU3BOJl IPU UyBAKETO HA OPraHCKHM MPOU3BOMM.
Hogsara “Harvista” TexHosoruja Ha Agrofresh (mpumeHa Ha 1-MCP Ha nosne) moxe
BO WJIHMHA fJa Oujie KOpPHWCHA ajaTka BO OJIp>KYBalkeTO Ha MNOCie0epOeHUOT
KBAJIUTET, MAaKO 3a KoMepuujaiHa ynoTpeba Bo EBpoma moTpeOHO € fga ce
HanpaBaT NOBEKE JIETATHA UCTPaKyBamba.
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PHYSIOLOGICAL PROBLEMS DURING APPLE STORAGE
IN SLOVENIA
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Slovenia

Table 1: Storage conditions for apples stored in Slovenia

VARIETY TEMP. (°C) O, ( %) CO2( %)
IDARED +1,5 1,2 1,0
JONAGOLD  +1,5 1,0 1,0
ZLATIDEL.  +1,0 1,0 1,0
GLOSTER +1,5 1,2 1,0
ELSTAR +1,5 1,0 1,0
GALA +1,0 1,4 1,2
MELROSE +2,0 1,2 1,0
JONATHAN 42,5 2,5 1,5
BRAEBURN  +1.5 2,5 1,0
MUTSU +1,0 1,0 1,0
GRANNY +1,0 1,0 1,0
FUJI +1,0 1,2 1,0

In Slovenia we have storage capacity for 50.000 tons. Main apple varieties are stored under
ULO conditions at temperature interval 1 — 2,5 °C and in atmosphere with 1 — 2,5 % of O,
(Table 1). Braeburn variety is rather susceptible to low O, concentration and is therefore kept
at 2,5 % of O,. Concentration of CO, is now a bit lower and amounts around 1,0 % due to the
problems with internal browning in the past.

Main physiological disorders that appear during or after storage of apples.

Cork spot and bitter pit

These disorders appear to be specifically related to low levels of calcium and sometimes high
levels of nitrogen in the fruit flesh. In the past the appearance ofecork spot and bitter pit
disorder was quite common also in intensive orhards in Slovenia. Although the lack of
calcium does not appear to be the only cause of disorder, nowadays growers applicate 4 — 7
calcium foliar sprayings per season. Calcium treatmentst prevent satisfactory the appearance
of cork spot and bitter pit on majority of cultivars in Slovenia. The exception is sometimes
variety Mutsu, especially bigger fruits.
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Superficial scald

Storage scald is a physiological disease, which appears on the cuticles of apples after cold
storage. It mainly affects varieties with no or little red colour. Granny Smith apples are among
the most sensible , although scald sometimes appear also on non-red coloured Jonagold,
Melrose and Idared .The severity of the scald is influenced by apple cultivar, growing season,
cultural practice, harvest maturity, and storage conditions. Antioxidants present in apple skin
(anthocyanins) play an important role in preventing disorder. Seasons with high temperatures
before harvest are particularly dangerous, because no or little red coloration develop.

Storage scald is controlled by applying antioxidants such as diphenylamine (DPA). The other
measures include a little bit late picking date, open tree canopy with adequate exposure to
light, foliar application of calcium and not excessive nitrogen application.

It is recommended to establish storage conditions as soon as possible after harvest and
maintain oxygen at lowest concentration possible. Since 1-MCP is allowed in Slovenia from
this season, we expect that apples treated with 1-MCP will develop less scald. Data from the
literature support this hypothesis.

Elstar Skin Spots

Skin spot of Elstar is a disorder similar to scald but is characterised by much less intensive
brown colouring. It is a disease that was discovered recently and its origin is mostly unknown.
Skin spot affect apples more seriously:

- in North Europe

- from inner part of the canopy

- when there is less sunshine before and during harvest

- application of Smartfresh increases disorder

- when stored in storage: humudity, low CO2 and low ethylene concentration.

Recommendations to reduce the disorder include a litle bit higher ethylene concentration and
a little bit higher CO2 concentration and a lower humidity in storage room. Contrary to scald
reccomendations ane early harvest date is reccomended to better control skin spot on Elstar.
General recommendations for apple growers to have fruits well exposed to light that is
considered beneficial in preventing skin spots too.

Recommendation regarding storage conditions is implementation of dynamic controll storage

— not immediate reduction of O2  After harvest, controlled atmosphere conditions are
established more slowly.

Water Core

It is a preharvest disorder that manifests in water soaked regions in the flesh. It is glassy in
appearance and not visible externally. Water soaked areas are found near the core of fruit but
may involve the entire apple. The browning and internal breakdown that results from severe
water core is likely due to reduced gas diffusion in the affected tissue and may involve
anaerobiosis which results in an accumulation of ethanol and acetaldehyde.

Apples from arid or semi-arid climates are more prone to develop disorder. Water core is
promoted by large fruit, is associated with high maturity fruit and low night temperatures
before harvest.

Symptoms often increase rapidly as fruit become over mature but does not increase after post
harvest. If symptoms are mild to moderate, they may disappear completely in storage. The
recommendation we use in Slovenia is a little bit early harvest and so called rule 14 —14; after
harvest fruits are left at 14 °C for 14 days and put in storage rooms afterwards. In Slovenia
only Gloster and Fuji are known to develop water core, especially in case of high rain just
before harvest.
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Braeburn internal browning

Braeburn is popular red coloured apple variety, grown to lesser extent also in Slovenia. It is
susceptible to the development of an internal disorder called Braeburn' browning disorder. If
developed to severe extent the internal browning and cavities develop rending fruit inedible.
The incidence of disorder is reduced when the time to establish CA conditions is prolonged.
We recommend that 'Braeburn' apples be stored under CA conditions of 2,5 % of O, and 1,0
% of CO,. Some recommendations include also higher CO, concentration up to 4 %. Delayed
application of CA for 2 weeks after fruit enter the cold storage may also reduce the
development of disorder.

Internal browning of Idared

Idared is most widely cultivated apple variety in Slovenia and represents 30 % of all apple
production. It is well accepted by growers and retailers, although its sensory characteristic are
not well pleased by consumers. Idared generally stores well in some growing season internal
browning may occur usually at the end of storage period (May, June). When storage is
prolonged in May or even in June we recommend close inspection of internal quality. Slight
increase of O, concentration at the end of storage period is of great benefit to prevent internal
browning.
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1-METHYLCYCLOPROPENE (1-MCP)
UK APPLE GROWERS EXPERIENCES IN 2006

Alan F J Gash
Postharvest Unit, Writtle College, Chelmsford, Essex. UK. afjg@writtle.ac.uk

Ethylene is a naturally occurring plant hormone which brings about a range of effects
in plants. These include abscission of leaves and petals, the loss of green colour and a
number of ripening effects (including softening) in fruit. In climacteric fruit such as
apples, pears and kiwifruit, peak respiration during ripening is associated with internal
ethylene production. In these fruits an exogenous source initiates the ripening
processes (once a threshold level, specific to each species, is applied) and brings
about autocatalytic production of internal ethylene. In non-climacteric fruit such as
cherries, citrus and berry fruits, where there is no natural peak in respiration and
ethylene production associated with ripening, an exogenous source will bring about
ripening, but this will only continue as long as the source of ethylene is continuous.

1-MCP contains an active ingredient similar to a natural ethylene precursor. It binds
to cellular ethylene receptors, turning off a series of genes that begin the ripening
processes and prevents natural ethylene from binding, thus inhibiting its effects. It
also inhibits any effects of an exogenous source; additionally, in some fruits including
apples, 1-MCP inhibits the synthesis of internal ethylene. To be fully effective (e.g.
for long term produce storage) 1-MCP should saturate all ethylene receptors present at
the time of application and occupy receptors before an exogenous source can have
any influence. The effects of 1I-MCP are usually reversible, except for some
immature fruits (e.g. pears), when new ethylene receptors are synthesised; this usually
occurs after seven to 21 days at ambient temperatures.

In the UK and Europe 1-MCP is used commercially as Smartfresh™ and is applied to
apples in-store at a rate 625 ppb. This low rate of application provides a high margin
of safety to consumers and leaves no detectable residues in the produce.
Smartfresh™ is now widely used in the UK, since its approval for use on apples in
2003. It complements current CA (controlled atmosphere) storage technologies and
offers growers a buffer against store temperature fluctuations. It also decreases the
incidence of disorders such as scald and carbon dioxide injury, which can result from
long-term CA storage and allows growers more marketing flexibility. As far as
consumers are concerned, Smartfresh™ maintains the important harvest parameters of
appearance, freshness, firmness, flavour and nutrient quality.

In the UK Smartfresh™ is applied in-store at the grower’s facility, where it is added
to the air by means of a vapour release system. It should ideally be applied as quickly
as possible after harvest and only used on quality produce; that is, it is not a means of
improving poor quality produce. Smartfresh™ is applied for a period of 24 hours and
after this time the store is fully ventilated before the CA conditions are imposed.

The data presented in this report are for 2006 Smartfresh™ treated apples from a large
number of CA stores in the southeast of England. For each store, netted samples of
10 fruits each were left in the store during the treatment period; the fruits in these nets
were later removed as required for the assessments. A similar number of nets of
control fruits were left outside the store in a cooler whilst the store was being treated,
then put into the store once it had been vented after the Smartfresh™ application.
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The varieties represented here are the major ones grown in the UK and final
(firmness) assessments were carried out after 90 days or when the apples were
removed from the store in January or February.

BRAMLEY

Bramley is regarded as the finest culinary apple in the UK due to its unrivalled taste
and texture after cooking. It is only grown in Britain and is available throughout the
year. In the UK Bramley represents more than 95% of apples sold for home cooking
and about the same proportion of all cooking apples grown.

For Bramley harvested and treated early (in September) and stored under CA
conditions with 9% CO,, treated fruits were 2.68 kg firmer (Fig 1) after storage for 90
days followed by a further seven days at 20°C.

9-
el

H harvest

O cont. +90d
2

#% SF +90d

B cont. +shelf]
6-/ O SF +shelf
5

Average of 6 stores

Fig 1. Bramley apples harvested early and stored at 9% CO; :- Firmness (kg)
readings (y axis) at harvest; after 90 days storage (+90d) for control (cont.) and
Smartfresh  treated fruits (SF); and for fruits after a further seven days shelf-life
storage (+shelf) at 20°C.

For Bramley harvested late (late September/early October), the increase in firmness
after similar storage conditions was 2.03 kg (Fig 2).

B harvest

O cont. +90d
SF +90d

O cont. +shelf]
B SF +shelf

Average of 5 stores

Fig 2. Bramley apples harvested late and stored at 9% CO, :- Firmness (kg)
readings (y axis) at harvest; after 90 days storage (+90d) for control (cont.) and
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Smartfresh  treated fruits (SF); and for fruits after a further seven days shelf-life
storage (+shelf) at 20°C.

Bramley stored in CA at 5:1 (0,:CO,) or 6:2 for 90 days showed similar increases in
firmness and treated fruits assessed after a further seven days at 20°C had firmness
increases of 1.72 kg and 1.34 kg respectively (Fig 3 and Fig 4) compared with
untreated fruits.
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61" B SF +shelf

Average of 8 stores

Fig 3. Bramley apples stored at 5% CO; : 1% O, :- Firmness (kg) readings (y
axis) at harvest; after 90 days storage (+90d) for control (cont.) and Smartfresh
treated fruits (SF); and for fruits after a further seven days shelf-life storage (+shelf) at
20°C.
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Average of 3 stores

Fig 4. Bramley apples stored at 6% CO; : 2% O, :- Firmness (kg) readings (y
axis) at harvest; after 90 days storage (+90d) for control (cont.) and Smartfresh
treated fruits (SF); and for fruits after a further seven days shelf-life storage (+shelf) at
20°C.

The key observations for Bramley apples in 2006 were that the Smartfresh™ treated
fruits had additional firmness, remained greener and were less greasy then untreated
control fruits. Apples of this variety could satisfactorily be loaded into stores over a
range of picking dates, with good results being obtained regardless of the pick timing.
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COX

Cox is widely regarded as the finest of all English eating apples due to its superb
flavour and aroma and is available from mid-September until early April. The variety
represents about 60% of the total volume of commercially produced eating apples
grown in the UK.

For Cox apples stored under a range of CA conditions in 2006, Smartfresh™ fruits
had increased firmness of 1.88 kg over control fruits (Fig 5) when assessed after
storage plus seven days at 20°C.
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Fig 5. Cox apples stored at various CA conditions. Firmness (kg) readings (y axis)
at harvest; after 90 days storage (+90d) for control (cont.) and Smartfresh treated
fruits (SF); and for fruits after a further seven days shelf-life storage (+shelf) at 20°C.

GALA

Gals, a dessert apple, is a relatively new introduction to the UK and was first planted
in commercial volumes during the 1980s. It is available from late September until
early March and the variety represents about 20% of the total volume of the
commercial production of eating apples grown in UK.

Apples of this variety were stored under different CA regimes and at varying starch
levels at harvest. For fruits stored at between 6% and 8% CO; and with an average
starch content of 50% at harvest, Smartfresh™ treated apples were 0.89 kg firmer that
untreated fruits (Fig 6) when assessed after storage plus seven days at 20°C.

Average of 3 stores

B harvest O cont. +90d B SF +90d E cont. +shelf O SF +shelf
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Fig 6. Gala apples stored at 6% to 8% CO; with an average 50% starch at
harvest- Firmness (kg) readings (y axis) at harvest; after 90 days storage (+90d) for
control (cont.) and Smartfresh treated fruits (SF); and for fruits after a further seven
days shelf-life storage (+shelf) at 20°C.

For fruits stored under 5:1 CA conditions and with an average starch content of 30%
at harvest, Smartfresh™ treated apples were 0.95 kg firmer that untreated fruits when
assessments were carried out in January/February after seven days at 20°C (Fig 7).

SO
\

Average of 10 stores

| B harvest O cont. +90d 8 SF+90d B cont. +shelf B SF +she1f|

Fig 7. Gala apples stored at 5% CO; : 1% O, with an average 30% starch at
harvest- Firmness (kg) readings (y axis) at harvest; after 90 days storage (+90d) for
control (cont.) and Smartfresh treated fruits (SF); and for fruits after a further seven
days shelf-life storage (+shelf) at 20°C.

For fruits stored at 1% O, and with an average starch content of 20% at harvest,
Smartfresh™ treated apples were 1.09 kg firmer that untreated fruits when
assessments were carried out in January/February(Fig 8).

Qﬁ\\\

| O harvest O cont. +90d B SF +90d & cont. +shelf B SF +shelf|

Fig 8. Gala apples stored at 1 O, with an average 20% starch at harvest-
Firmness (kg) readings (y axis) at harvest; after 90 days storage (+90d) for control
(cont.) and Smartfresh treated fruits (SF); and for fruits after a further seven days
shelf-life storage (+shelf) at 20°C.



The key observations for Cox apples were that Smartfresh™ treated fruits had
additional firmness, that starch levels at harvest were not critical and good results
could be obtained under a range of storage regimes including ultra low oxygen
conditions as well as less stringent regimes. These advantages allowed for greater
flexibility in packing from the store after opening.

EGREMONT RUSSET

Egremont Russet is the most important russet variety grown in the UK. It has a
distinctive appearance and taste and represents about 6% of the total volume of
commercially produced eating apples grown.

For this variety, Smartfresh™ treated apples stored under a range of conditions were
0.62 kg firmer that untreated fruits when assessed after 90 days (Fig 9).
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Fig 9. Egremont Russet apples stored at various CA conditions - Firmness (kg)
readings (y axis) at harvest; after 90 days storage (+90d) for control (cont.) and
Smartfresh  treated fruits (SF); and for fruits after a further seven days shelf-life
storage (+shelf) at 20°C.

The results presented here represent the findings from only a small number of the
more than 200 stores treated with Smartfresh™ in 2006, but demonstrate the value of
Smartfresh™ to growers, retailers and consumers on the UK.
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