





2YHUKHDG VSULQNOLQJ DQGWHKHHLSURGMEKHDG ORFD OO\ VR
DUH XVHG IR B RGN HQWSUL QHWWRHPPLROM\ SUDFWLFHG EHFDXV}
ORUH UHFHQWO\ OLQLVWHUDDG D@EVWRPBUSUQRBWFHRQVLGH!
RUJDQL]DWLRQV KDYH GHY H®RROIP HRKD L Q D ERRID WBRIRIGRF HU
DQG PRELOH DQDO\VHV XQLWVHVK HKGWS\JURWHUW XRONE G Xt
QXWULWLRQDO SUREOHPV PRFWONVRPHYV SRAPKR B YNYDFRRO G
SK\WLRORJLFPOV GAR@RQBFWIHREOGZMWKQVSRUW DQG FRRO PI
QXWULWLRQDO LPEDODQFHYV GUD/YHUDEKML B R R EKRBORDN QIQJ X\L
HVSHFLDOO\ IRU SRPH [UXLYHIHWDEWDMM LGOOX UMKN DUH G
FDOFLXP GHILFLHQF\ UHODWW®UGUIMRRGH WPDUANKHLWK 3UHSDL
DSSHDU GXULQJ VWRUDJH DEHY VBEXQDW I ROVUDBIM P@Y WO\ GR
KDYH QHDUO\ EHHQ SUHYHQWBIEBNL®D VEH @ RYOILEG DVERQH U H (
RI WKHLU VDOWV KDV EHHQ L) FRP®R QU S EEEWIMEHL EPHIIQ VR
WKH JURZHUV RQ DSSOHV SKDQ® JT)OLGLRHIS DWRR MW IF\EX U H
DQG SHSSHU

$W WKH PRPHQW H[WHQVLYH UHVHDUFK VWXGLHV
FRQGXFWHG E\ WKH XQLYHUVLWLHYV DV ZHOO DV E\ WKH
OLQLVWULHV ,QVWLWXWHV KDYH ZHOO HVWDEOLVKHG WKH
XVH RI JURZWK UHJXODWRUV WR LQFUHDVH SURGXFH
TXDOLW\ %XW WKH XVH RI JURZWK UHJXODWRUV PD\

KDYH OLPLWHG XVH GXH WR KDUPIXO HIIHFWV RQ

KXPDQ KHDOWK LQ SUDFWLFH $OVR WKHUH DUH ZHOO
HVWDEOLVKHG WR[LFRORJ\ ODERUDWRU\ LQ VRPH
UHJLRQV IRU UHVLGXH DQDO\VHV RQ H[SRUWLQJ IUHVK
FURSYV

0DQ\ UHVHDUFK VWXGLHV DUH LQ SURJUHVV UHODWLQJ
SUHKDUYHVW FXOWXUDO SUDFWLFHV WR WKH SRVWKDUYHVYV
SURGXFH TXDOLW\ 9DULHW\ HYDOXDWLRQV GZDUILQJ
URRWVWRFNV HIIHFWV RI SUXQLQJ DQG WKLQQLQJ
PXOFKLQJ VRLO FXOWLYDWLRQ DQG SROOLQDWLRQ DUH
VRPH DUHDV EHLQJ H[SORUHG DQG WKH UHVXOWV DUH
GLVVHPLQDWHG WR JURZHUV DQG H[WHQVLRQ
SHUVRQQHO IRU XVHIXO LPSOHPHQWDWLRQV

7RGD\ LQ 7XUNH\ DV LQ WKH SDVW WKLV LV DFKLHYHG
WKURXJK WKH KDQG KDUYHVWLQJ LQ DOO KRUWLFXOWXUDO
FURSV H[FHSWHN@LWKH. GEGRVWU\ 7KHUH

LV QR GRXEW WKDW KXPDQV FDQ DFFXUDWHO\ VHOHFW

IRU PDWXULW\ DOORZLQJ DFFXUDWH JUDGLQJ DQG
PXOWLSOH KDUYHVW FDQ KDQGOH WKH FRPPRGLW\

ZLWK D PLQLPXP GDPDJH OHFKDQLFDO

KDUYHVWLQJ LV SUDFWLFHG WR JUHDW GHDO RQ VZHHW
FRUQ SRWDWRHV RQLRQV ROLYH WRPDWR SDVWH
SURGXFWLRQ MXLFH DQG FDQQLQJ SURGXFWLRQ
3RVWKDUYHVW ORVVHV RFFXUULQJ TXDQWLWDWLYHO\ DQG
TXDOLWDWLYNBYV LRI BROWSEDRGXFWLRQ

F\FOH FROG @ KKH YDRLIQLW\ RI

JUXLWV DQG YHJHWDEOHV DUH JHQHUDOO\ RQO\ FRROHG

E\ SDFNHUV DQG H[SRUWHUV ZKHQ SURGXFWV DUH WR

EH WUDQVSRUWHG RYHU ORQJ GLVWDQFHV &RROLQJ
RSHUDWLRQV DUH QHYHUWKHOHVV VLPSOH DQG FDUULHG
RXW PRVWO\ LQ FROG * URRPMXUNG |®QDMVRPDBHIUZLW FROG
WHFKQRORJLFHIQON GHYQHBGRBXFK RI SDFNDJLQJ IRU DSSOH
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Only small production goes through the
modern packinghouse operations where the
sequence of operations varies with different
crops packing houses were mostly in operation
nearby big consumption center and also
founded nearby shipping port. Major provinces
were Izmir, Antalya, Mersin and Istanbul
which nearly equally shared the total by 40%
each. In general, sorting and sizing of products
are made according to their physical properties
such as diameter and weight. Some of them
have been graded objectively the produce by
color. So, many modern packinghouses mostly
handling vegetables are operative in Marmara
Region. They are equipped with modern
machinery and annexed with cold storage. They
are mostly owned and operated by the
exporting companies. Many cold stores and
packinghouse build to handle 5 000 — 10 000
tones in during the last 10 years, especially to
handle postproduction phase of pome and stone
fruits.

Some forms of deterioration, such as sprouting,
water  loss, storage  disorders, insect
manifestations and fungal rots can be
minimized with chemical treatments before
storage or  marketing.  Antitranspirants,
surfactants and other skin coating agents and
ethylene absorbents such as 1-
methylcyclopropene (1-MCP), aminoethoxy vinyl
glycine (AVGQ) are being investigate by research
laboratories and their commercial use is to be
spread. Such studies implicated plant nutrition
studies and research efforts have yielded results
of practical implementations. Field applications
are widely practiced but their postharvest use
before storage is limited due to lack
packinghouse operations or simple machinery
which can be used in packing sheds after
harvest. Along this line, commercially scald is
significantly reduced by the postharvest dip in
diphenylamine (DPA) especially Granny Smith
apples and domestic pear cultivar Deveci,
Anjou and Abbe Fetel. Nevertheless, the
growers in Turkey are showing keen interest on
pre-storage  treatments  with  chemicals
including the fungicides, since fungal rots
contribute to postharvest losses at the highest
rates.

Hydrocooling and forced-air cooling systems
are used by several modern cold stores in
Turkey (Figure 2). Turkey could gain great
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advantage their upon reduce postharvest losses
especially during marketing if wholesale and
regional markets as well as ever increasing
supermarket chains are furnished with compact
ice-bank cooling units.

Figure 2. Hydrocooling for cherry and DCA
(Dynamic Controlled Atmosphere) atmosphere
storage for apple

Curing of potatoes, onions and garlics is done
in the field in Turkey where harvest time is
characterized by hot and sunny days with
concurrent low humidity levels. It is reasonable
to believe that such in-field curing may create
problems resulted from excessive heat, lack of



aeration, soil-born diseases and field rodents
and other pests. These factors obviously
shorten the storage life and contribute the high
rates of postharvest losses likely to occur in
these crops at the vicinity of 35-40%. Proper
temperature, humidity and air rate levels
required for curing of onion and garlic have
been obtained but these are limited practically.
The purpose of fresh fruits and vegetables
storage in Turkey is not different than
anywhere else in the world. Storage of fresh
fruits and  vegetables  prolongs their
consumption and in some cases even improves
their quality. Even using the most modern cold
stores, expectations of growers or handlers in
Turkey sometimes are crippled due to high
rates of storage losses because they ignore the
fact that each member ring of the cold chain
should be tightly bound to the next one and
storage alone, as a separate ring, cannot
improve the condition unless other former rings
i.e., preharvest factors, harvesting and handling
practices, precooling, packaging and hauling
have been orderly and properly fulfilled.
Mechanically refrigerated stores capacity is
about 750.000 tons in Turkey. Controlled
atmosphere stores are a new concept for Turkey
but it is progress because of storage quality,
prolongs their consumption and price of crops
at off-seasons. Only apples are stored in CA for
9 months (Figure 2).

The simplest of the alternative storage source
but least practiced in Turkey is keeping the
produce on the plant or, in situ for few months
after they attain maturity. This is particularly
applied on few citrus species, persimmon,
grapes in certain areas, and among the
vegetables, potato, carrot and garlic.
Grapevines are individually covered with clear
plastic as protection from early frosts.

Usually, some vegetables are stored in pits and
trenchers by covering their surface with soil.
Pits are used for storing potatoes, carrots,
turnips and lesser extend on cabbage.

In some areas insulation with straw, hay or
even manure is practiced when cold winter
prevails. These varieties are mostly local and
have no commercial value.

Cave storage can play an important role in
storing some durable fruits and vegetables in
regionally “Cappadocia Valley” which is
historical place (Figure 3).
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Their numbers, and hence capacities are

steadily increasing.

Figure 3. Cave stores in Cappadocia Valley for
potatoes storage

Eventually, the cave stores have impressions as
being the predominating stores for citrus
especially for lemons.

Much of the produce of lemons, oranges and
grape fruit grown in the Mediterranean Region
is shipped out to the area for subsequent
storage. It is customary the hose the surfaces
inside the store with water to provide extra
humidity apples are to be stored. The floor is
also watered occasionally. Potatoes and onions
are kept in rather less humidified caves in
different dimensions. Walls are usually 1.0-1.5
meters wide. Aeration is achieved by natural
convection. The doors are opened early in the
morning when the ambient air is cold and
entering air flowing around the stacks of
produce, leaves the cave through the pipe flues.
Temperature inside the cave should not deviate
so much and probably stays near the average
annual ambient temperature. The overall
storage capacity of these caves is near 700.000



tons all located within the provincial borders of
Cappadocia Region To reduce overall
postharvest losses in these cave stores some
modifications appear to be essential. A
refrigeration, heating unit and mechanically
ventilation and inside circulation of air are
indispensable.

The present situation of the postharvest system
in Turkey is as follows: a) Small scale
production mostly on fragmented land involves
high physical handling, transportation and
transaction costs, b) Postharvest losses are as
high as 30%, c¢) Too many intermediate
agencies in marketing the produce each
demanding payment for their services, handling
small lots generate overall high cost, d)
Unstable market demands and prices create
significant risks for market oriented produce.

CONCLUSIONS

Recommendations for future strategies should
be as follows: a) The Government at first sight
should make an extensive international market
survey, implicating the foreign marketing
research agencies. European Community (EC)
countries, Middle East and Near East, Russia
and Turkic States could constitute potential
markets, b) Growers will orient themselves to
produce high quality crops whose postharvest
handling will demand extreme care and involve
modern concepts of postharvest treatment,
processing storage and transportation, ¢) In
Turkey usually apples, pears and table grapes
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are stored in cold stores. It should be cold
stored in commonly different fruits and
vegetables such as quince, peach, melon,
cabbage, tomatoes, pepper, onion and potato
etc. And store owners to modify their old stores
into CA systems.

REFERENCES

Anonymous, 1993. Turkey -Horticulture Subsector
Review. FAO Investment Center, FAO / World Bank
Cooperative Programme. Ministry of Agriculture and
Rural Affairs. Ankara.

Anonymous, 2010. Agriculture Structure and Production.
State Institute of Statistics. Prime Ministry, Republic
of Turkey. Pub.No.3455, Ankara.

Gilindiiz M., 1993. Importance of Cold Chain on Fresh
Fruit and Vegetable and Studies on its Present State.
Export Promotions Center (IGEME), Ankara., (in
Turkish).

Kader A.A., 2009. Handling of Horticultural Perishables
in Developing vs. Developed Countries. Proceedings
of the Sixth Int. Sym., Acta Hort.877, V.1, 121-127.

Ozelkok, S., 1987. Cool Transportation of Fruits and
Vegetables. Refrigeration Technology in Food
Storage and Processing Seminar, Istanbul Chamber
of Trade (ITO). Pub. No. 1988-33, Istanbul, (in
Turkish).

Ozelkok S., Kaynas, K., 1991. Postharvest Losses of
Fruits and Vegetables and Their Remedies, Journal of
Min. Agric. (TOK) 59,9-12.

Tirk R., 1993. Horticulture Subsector Review. Study 1.
Markets and Marketing. Postharvest and Transport of
Horticultural Products. FAO Investment Center, FAO
/ World Bank Cooperative Programme. Ministry of
Agriculture and Rural Affairs. Ankara.,



