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Today, the globally increasing human population and the parallel good life 
expectancy necessitate the correct use of limited resources and energy. In this sense, it is of 
great importance that the vegetables and fruits produced as fresh are evaluated by drying and 
presented to the market economically. During drying, 80-95% water in the fruit and 
vegetables is reduced to 10-20% levels, ensuring that the products last for a long time. 
However, at this time, taste, color, nutritional value and rehydration ability should be 
preserved as much as possible. In the study; The effects of phosphoric acid and hormone 
application to the soil and different drying methods on the yield and quality of the products 
were investigated in the cultivation of stuffed eggplant and zucchini, which are dried 
vegetables that are economical in Gaziantep region. 

Soil pH is extremely important for plant nutrition. Chlorosis is common in soils with 
a pH above 7.5, since the plant cannot take in microelements such as zinc, iron and 
manganese. In order to lower the pH, the acid reaction of the environment must be increased. 
In this study; It was aimed to increase the efficiency of nutrient use by decreasing the pH 
with the application of phosphoric acid to the soil during aquaculture and to increase the dry 
matter ratios in the products with hormone application and to determine the effect on yield. 
In addition, another aim of the study is; The aim of this study is to use sun drying 
technology, which is the oldest and cheapest of the different preservation methods in the 
food industry, which is used in plant production to prevent a rapid post-harvest deterioration 
and quality loss process, and to compare the products with the oven drying method in terms 
of nutritional values. The research was carried out as a field experiment in 
*D]LDQWHS�2÷X]HOL�SURGXFHU�FRQGLWLRQV��VXQ�GU\LQJ�ZDV�GRQH�LQ�WKH�VDPH�UHJLRQ��DQG�RYHQ�
drying was carried out in the laboratory of Malatya Apricot Research Institute. During 
cultivation, plant growth values and post-KDUYHVW� IUXLW� OHQJWK�� GLDPHWHU�� S+� DQG� 6d.0�
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values were measured, and yield values of applications were determined. Nutrient contents 
of leaves and fruits were also analyzed. As a result, the application of phosphoric acid and 
hormone together increased the yield of eggplant significantly. Between drying in the oven 
and drying in the sun, higher values were obtained in terms of nutritional values in dried 
fruits, especially in eggplant drying in the oven. The nutritional values of both vegetables 
were found to be higher in the fruits of the parcel with hormone + phosphoric acid applied 
compared to the other applications. 

 

 

KEYWORDS: Eggplant, pumpkin, phosphoric acid, gibberellic acid, yield, drying, 
nutritional value. 
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���*ø5øù 

'�Q\D¶GD� VHE]H� �UHWLPLQGH� ��� 6ÕUDGD� RODQ� 7�UNL\H, yaklaúÕN� ���PLO\RQ� WRQ� FLYDUÕQGD sebze 

�UHWLP� GH÷HULQH� VDKLSWLU�� 7hø.� ����� YHULOHULQH� EDNWÕ÷ÕPÕ]GD� �lkemizde 31,2 milyon ton FLYDUÕQGD�

�UHWLOHQ�VHE]HQLQ�\DNODúÕN������- ��¶L�DoÕN�DODQGD�\DSÕODQ VHE]H�WDUÕPÕQGDQ�HOGH�HGLOPHNWHGLU �7hø.��

2020). 

7hø.������YHULOHULQH�EDNÕOGÕ÷ÕQGD�VHE]H��UHWLP�PLNWDUÕ������\ÕOÕQGD�������\ÕOÕQD J|UH��0,3 

DUWDUDN�\DNODúÕN����2 milyon ton FLYDUÕQD�XODúPÕúWÕU� 6HE]H��U�QOHULQLQ�GL÷HU�JUXSODUÕ� LQFHOHQGL÷LQGH�

LVH��UHWLP�PLNWDUODUÕ��\XPUX�YH�N|N�VHE]HOHU������LOH�DUWÕú�J|VWHULUNHQ�EDúND�\HUGH�JUXSODQGÕUÕOPDPÕú�

GL÷HU� VHE]HOHU� GH %3,�� RUDQÕQGD� DUWÕú� J|VWHUPLúWLU� 6HE]HOHU� JUXEXQXQ� |QHPOL� �U�QOHULQGHQ olan 

domateste %2,8 oranÕQGD�ELU� DUWÕú�� NXUX�VR÷DQGD������RUDQÕQGD�ELU� DUWÕú� VDOoDOÕN�NDS\D�ELEHUGH� ise 

%4,��RUDQÕQGD�bir aUWÕú�J|]OHPOHQLUNHQ�NDUSX]GD������RUDQÕQGD�ELU�D]DOÕú��NDYXQGD�%2,��RUDQÕQGD�ELU�

D]DOÕú ve KÕ\DUGD� ise %1,6 RUDQÕQGD� D]DOÕú� J|]OHPOHQPLúWLU��3DWOÕFDQ�YH�NDEDN��UHWLPLQGHNL�GH÷LúLP�

tabORGD�J|VWHULOPLúWLU �7hø.� 2020). 

dL]HOJH 1.2019-�����\ÕOODUÕQGDNL�SDWOÕFDQ�YH�NDEDN��UHWLP�GH÷HUOHUL�YH�GH÷LúLPOHUL 

Sebzeler 2019 
(ton) 

Pay (%) 2020 
(ton) 

Pay (%) 'H÷LúLP���� 

3DWOÕFDQ 822 659 2.6 835 422 2.7 1.6 

Kabak 447 830 1.4 547 208 1.8 22.2 

7�UNL\H¶deki sebzecilik faaliyetleri, \ÕOODU� LoLQGH� JHOLúPH� YH� V�UHNOLOLN� J|VWHUHQ� |QHPOL� ELU�

VHNW|U� KDOLQH� JHOPLúWLU. hONHPL]LQ� $NGHQL]� Marmara, (JH�� *�QH\GR÷X� $QDGROX� YH� .DUDGHQL] 

%|OJHOHULQGH� |]HOOLNOH� DoÕN� DODQ� YH |UW� DOWÕ, D\UÕFD� VDQD\L VHE]HFLOL÷L� úHNOLQGH� \�U�W�Oen sebzecilik 

IDDOL\HWOHUL��øo�$QDGROX�YH�'R÷X $QDGROX�%|OJHOHULQGH�HNRORMLN�NRúXOODUGDQ�GROD\Õ�DoÕN�DODQGD�VHE]H�

�UHWLPL�úHNOLQGHGLU� 6DGHFH�EX�E|OJHOHUGH�MHRWHUPDO�DODQODUGD�ÕVÕWPDOÕ�VHUDODUÕQ�GHYUH\H�JLUPHVL\OH�VRQ�

\ÕOODUGD�|UW� DOWÕ�VHE]HFLOL÷L�GH�\DSÕOPD\D�EDúODQPÕúWÕU�� 

3DWOÕFDQ�6RODQDFHD�IDPLO\DVÕQD�DLWWLU�YH�G�Q\DGD�Solanum melongena L., eggplant, aubergine, 

brinjal ya da melanzani gibi IDUNOÕ� LVLPOHUOH� ELOLQPHNWHGLU�� 3DWOÕFDQÕQ� DQDYDWDQÕ� dLQ� YH� +LQGLVWDQ�

olarak bilinmekle birlikte $IULND¶GD� GD� \DEDQL� W�UOHUH� UDVWODQPÕúWÕU�� 3DWOÕFDQ�0ÕVÕU� �]HULQGHQ�.X]H\�

$IULND¶\D�RUDGDQ�$UDSODU�WDUDIÕQGDQ�øVSDQ\D¶\D�7�UNOHU�WDUDIÕQGDQ�GD�%DONDQODU��]HULQGHQ�$YUXSD¶\D�

WDúÕQPÕúWÕU��3DWOÕFDQ�WURSLN�LNOLP�E|OJHOHULQGH�oRN�\ÕOOÕN�RODUDN�D÷DooÕN�IRUPXQGD�\DúDUNHQ�VHULQ�LNOLP�

E|OJHOHULQGH�1 sene kadar \DúDPDNWDGÕU��hONHPL]GH� ise SDWOÕFDQ�\HWLúWLULFLOL÷L�DoÕN�alanda YH�|UW��DOWÕ�

NRúXOODUGD�\DSÕOPDNWDGÕU �<ÕOGÕUÕP�YH�DUN��������. D�Q\D�SDWOÕFDQ��UHWLPLQGH 7�UNL\H� dLQ��+LQGLVWDQ�

YH�0ÕVÕU¶Gan VRQUD����VÕUDGD�\HU�DOPDNWDGÕU (Anonim, 2019). 

3DWOÕFDQ�� ��-��Û&¶GH� \DNODúÕN� 10 J�QO�N� UDI� |PU�QH� VDKLSWLU (Brasiello ve ark., 2013). Raf 

|PU�� VÕQÕUOÕ� RODQ� SDWOÕFDQÕQ� UDI� |PU�Q�Q� X]DWÕOPDVÕ�� |]HOOLNOH� NÕú� D\ODUÕQGD� W�NHWLPL� LoLQ� HQ� HVNL�
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PXKDID]D�\|QWHPL RODQ�NXUXWPD�LúOHPL�NXOODQÕOPDNWDGÕU��g]HOOLNOH�*�QH\GR÷X�$QDGROX
GD�EX�\|QWHP�

NXOODQÕODUDN�SD]DUD�VXQXOPDNWDGÕU� 

3DWOÕFDQ�PXWIDNODUGD�HQ�oRN�WHUFLK�HGLOHQ�VHE]HOHULQ�EDúÕQGD�JHOPHNWHGLU��+HP�G�Q\DGD�KHP�

GH�7�UNL\H
GH� oRNoD� WHUFLK� HGLOHQ�SDWOÕFDQÕQ�PXVDNND�� LPDPED\ÕOGÕ�� SDWOÕFDQ�NHEDEÕ�� GROPD�YH�GDKD�

ELUoRN�\HPH÷L�\DSÕOPDNWDGÕU�D\QÕ�]DPDQGD�WXUúX��NRQVHUYH�YH�UHoHO�\DSÕPÕQGD�GD�NXOODQÕOPDNWDGÕU� 

3DWOÕFDQÕ�EHVLQ�GH÷HUL�EDNÕPÕQGDQ�|QHPOL�ELU�VHE]H�W�U��ROXS������JU�SDWOÕFDQGD�20-29 kalori 

YDUGÕU��$\UÕFa, ����JU�SDWOÕFanda 1.1-1.3 protein, 0.1-����\D÷�YH 4-5.��NDUERQKLGUDW�EXOXQPDNWDGÕU��$�

YH�&�YLWDPLQOHUL�EDNÕPÕQGDQ�IDNLU�RODQ�SDWOÕFDQ�%�JUXEX�YLWDPLQOHULQL�LKWLYD�HGHU��3DWOÕFDQÕQ�SURWHLQ�YH�

\D÷� LoHUL÷L� GH� \RN� GHQHFHN� NDGDU� D]� ROPDVÕ� VHEHEiyle iyi bir diyet sebzesidir �g]HO� 6HE]HFLOLN�

NLWDEÕ����������V\I�. 

&XFXUELWDFHDH� IDPLO\DVÕQD� DLW� RODQ� NDED÷ÕQ� DQDYDWDQÕ� .X]H\� $PHULND� LOH� *�QH\� $PHULND�

DUDVÕQGD�NDODQ� ÕOÕPDQ�E|OJHOHU�RODUDN�NDEXO�HGLOPHNWHGLU��6TXDVK��3XPSNLQ��9HJHWDEOH�PDUURZ�GL\H�

IDUNOÕ� LVLPOHUOH�GH DQÕOPDNWDGÕU� Cucurbita pepo L��\D]OÕN�NDEDNODUD�YHULOHQ�DGGÕU��$\UÕFD�Cucurbita 

moschata Duch. Ex Lam: balNDED÷Õ��Cucurbita maxima Duch. Ex Lam: kestaQH�NDED÷Õ��KHOYDFÕ�NDED÷Õ��

&XFXUELWD�PL[WD�3DQJ��NÕúOÕN�NDEDN�JLEL�W�UOHUL�YDUGÕU� 

'�Q\D
GD�NDEDN��UHWLPLQGH�dLQ�+DON�&XPKXUL\HWL�ELULQFL�VÕUDGD�JHOPHNWHdir. Hindistan kabak 

�UHWLPLQGHQ� LNLQFL� VÕUDGD� \HU� DOÕUNHQ�8NUD\QD� �o�QF�� YH� 7�UNL\H
� GH� �ONHOHU� DUDVÕQGD� ��� VÕUDGD� \HU�

DOPDNWDGÕU� 

KabaN�EHVLQ�GH÷HUL�YH�VD÷OÕN�DoÕVÕQGDQ�|QHPOL�ELU�\HUH�VDKLS�ROXS� ����JU�NDEDN�\DNODúÕN����

kaloridir. .DED÷ÕQ� 100 gr¶ÕQGD 0.5-1.4 protein, 0.1-���� \D÷�� ���-5.�� NDUERQKLGUDW� EXOXQPDNWDGÕU�� $�

vitamLQL�DoÕVÕQGDQ�ROGXNoD�]HQJLQGLU �g]HO�6HE]HFLOLN�NLWDEÕ��������������V\I�. 

+HU�QH�NDGDU�PH\YH�YH�VHE]HOHU�VD÷OÕNOÕ�EHVOHQPH�LoLQ�oRN�|QHPOL�JÕGDODU�ROVDODU�GD��\�NVHN�

VX�LoHUL÷L�QHGHQL\OH�UDI�|PU��J�QOHU�YH\D�VDDWOHU�LoLQGH�oRN�VÕQÕUOÕGÕU��%X�QHGHQOH��ER]XODELOLU��U�nler 

RODUDN�VÕQÕIODQGÕUÕOÕUODU (Barrett ve Lloyd, 2012). Meyve ve sebzelerLQ�E�\�N�ELU�oR÷XQOX÷X \DOQÕ]FD�

G�Q\DQÕQ� EHOLUOL� E|OJHOHULQGH� NÕVD� G|QHPOHU� LoHULVLQGH� \HWLúWLULOPHNWH� KDVDW� VRQUDVÕQGD yeni ve taze 

�U�QOHULQ�X]DN�SD]DUODUD�WDúÕQPDVÕ�YH�nakliyesi VÕUDVÕQGD |QHPOL�ND\ÕSODU�olabilmektedir. 

+DVDW� HGLOHQ� WDUÕPVDO� �U�QOHU� solunum faaliyetlerine devam ederler ve bu sebeple KÕ]OÕ� ELr 

úHNLOGH� ER]XOPD\D� EDúODUODU�� +DVDW� LOH� W�NHWLP� DUDVÕQGD� JHoHQ V�UH� ]DUIÕQGD�� �U�Q� ND\EÕQÕ� HQ� D]D�

LQGLUHUHN� |QOHPHN�� �U�Q�Q� NXOODQÕODELOLU� HNRQRPLN� |PU�Q�� DUtWÕUPDN�� �U�Q�Q� NDOLWHVLQL� NRUXPDN� YH�

�U�Q�NDOLWHVLQL�DUWÕUPDN�LoLQ�JHoPLúWHQ�J�Q�P�]H�ELUoRN \|QWHP�JHOLúWLULOPLúWLU��%X�\|QWHPOHUGHQ�ELUL�

GH� NXUXWPD� \|QWHPLGLU �$\KDQ�� ������ (U�� ������ $OLEDú�� �����. .XUXWPDQÕQ� WDULKVHO� JHOLúLPLQH�

EDNÕOGÕ÷ÕQGD, kurutmD� LúOeminin ilk olarak ���� \�]\ÕOGD� \DSÕOGÕ÷Õ� YH� NXUXWXODQ� WDUÕPVDO� �U�Q�Q� GH 

VHE]H� ROGX÷X� J|U�OPHNWHGLU�� .XUXWPD� LúOHPL�� HVNL� WDULKOHUGH� VDGHFH� J�QHú� LOH� GR÷DO� \ROOD�

\DSÕOPDNWD\GÕ �6DOGDPOÕ�YH�6DOGDPOÕ������. *ÕGDODUGDNL�PHYFXW�QHPLQ�E�\�N�ELU�NÕVPÕQÕQ��U�QGHQ 
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X]DNODúWÕUÕOPDVÕ�LúOHPL�RODQ�NXUXWPD� GR÷DQÕQ�LQVDQD�|÷UHWWL÷L�YH�LON�oD÷ODUGDQ�EX�\DQD�NXOODQÕODQ�HQ�

HVNL�PXKDID]D�\|QWHPLGLU��$\KDQ�������(U��������$OLEDú�������. 

6RQ� \ÕOODUGD� NXUXWXOPXú� VHE]H� VHNW|U�� JÕGD� VDQD\LVLQLQ� |QHPOL� DOW� GDOODUÕQGDQ biri haline 

JHOPLúWLU� 7�UNL\H¶GH� �UHWLOHQ� NXUXWXOPXú� VHE]HOHULQ� SHN� oRN� oHúLGL� $%'� YH� $YUXSD� %LUOL÷L EDúWD�

ROPDN��]HUH�ELUoRN �ONHGH�JÕGD�VDQD\L�ILUPDODUÕ�WDUDIÕQGDQ NXOODQÕP�DODQÕ�EXOPDNWDGÕU��7�UNL\H¶GH�VRQ�

\ÕOODUGD� NXUXWXOPXú� VHE]HOHULQ� JLGHUHN� DUWDQ� PLNWDUGD� JÕGD� VDQD\L� ILUPDODUÕQFD� NXOODQÕOGÕ÷Õ�

J|U�OPHNWHGLU�� .XUXWXOPXú� VHE]HOHU� W�NHWLFL\H� ELUoRN� DODQGD� NXOODQÕP� KL]PHWL� VXQPDNWDGÕU� EXQODUÕ�

|UQHNOHQGLUHFHN�ROXUVDN��KD]ÕU�oRUEDODU��VRVODU��KD]ÕU�\HPHNOHU��EHEHN�PDPDODUÕ��oHúLWOL�HW��EDOÕN�YH�V�W�

�U�QOHUL� JLEL� oRN� IDUNOÕ� �U�QOHUGH� NXOODQÕP� DODQÕQÕQ� EXOXQGX÷XQX� J|UPHNWH\L] �.DK\DR÷OX-$\WDo�

2009). hONHPL]LQ� KHPHQ� KHU� E|OJH� YH� \|UHVLQGH� NXUXWXOPXú� JÕGDODUD� UDVWODQÕOVD� GD� |]HOOLNOH� 

*D]LDQWHS¶LQ�NDEDN��ELEHU�YH�SDWOÕFDQ�GROPDODUÕ��.DUDGHQL]¶LQ�NXUXWXOPXú�\HúLO�IDVXO\H�NDYXUPDVÕ ve 

.RQ\D¶QÕQ� NXUX� EDP\D� oRUEDVÕ NÕúÕQ� W�NHWLOHQ� NXUXWXOPXú� VHE]HOHUGHQ� ROXúDQ yemeklerimizin en 

bilinenleridir �'LQoHO�YH�DUN��������. 

.�UHVHO� LKUDFDW� VÕUDODPDVÕ� LQFHOHQGL÷LQGH�7�UNL\H�� G�Q\DGD�kurXWXOPXú� VHE]H��U�QOHULQGH��� 

VÕUDGD� \HU� DOPDNWDGÕU��hONHPL]GH� ����� \ÕOÕ� NXUXWXOPXú� VHE]H� LKUDFDWÕ� ��� ELQ� WRQdur YH� GH÷HUL� ���5 

PLO\RQ�GRODUGÕU��'RPDWHV� SDWOÕFDQ��biber, kabak, mantar ve bamya kurutularDN�LKUDFDWÕ�\DSÕODQ�VHE]H�

�U�QOHULPL]GLU� dR÷XQOXNOD $YUXSD� �ONHOHULQLQ� LOJL� J|VWHUGL÷L� NXUXWXOPXú� VHE]H� �U�QOHULmiz GÕú�

ticaretimizde |QHPOL�ELU�SD\D�VDKLSWLU�YH�$%'��øWDO\D� Almanya ve Polonya GÕú�WLFDUHWimizde |QHPOL�

�ONHOHUGLU� KXUXWXOPXú� VHE]H� LKUDFDWÕPÕ]ÕQ� \DNODúÕN��� ��¶LQL NXUXWXOPXú� GRPDWHVWHQ� VD÷ODUNHQ��% 

14,�¶LQL�GH NXUXWXOPXú biber LKUDFDWÕQGDQ�VD÷ODPDNWD\Õ] (Anonim, 2021). 

'�Q\Dda WLFDUHWL� \DSÕODQ� NXUXWXOPXú� VHE]HOHULQ� \DNODúÕN����¶L� NRQWUROO�� RUWDP� YH� úDUWODUGD� 

VÕFDN� KDYD� LOH� NXUXWXOPDNWDGÕU�� %X� úHNLOGH� VÕFDN� KDYD� LOH� NXUXWXODQ� VHE]HOHU� \�NVHN� NDOLWHGH� YH�

W�NHWLPH�KD]ÕU�GXUXPGDGÕU��.RFD\L÷LW� 2010). 

'R÷DO��WDELL�NXUXWPD�RODUDN�GD�LVLPOHQGLULOHQ�J�QHúWH�NXUXWPD��DoÕN�KDYDGD�J�QHú�HQHUMLVLQGHQ�

ID\GDODQÕODUDN�\DSÕODQ�ELU�NXUXWPD�\|QWHPLGLU� *�QHúWH�NXUXWPDQÕQ�HQ�E�\�N�DYDQWDMÕ�G�ú�N�PDOL\HWOL�

ELU� NXUXWPD� \|QWHPL� ROPDVÕGÕU (Doymaz 2005). hONHPL]de HOYHULúOL LNOLP� NRúXOODUÕQÕQ� \DúDQPDVÕ�

sebebiyle, KHPHQ�KHU�oHúLW�VHE]H�YH�PH\YHQLQ�NXUXWXOPDVÕ�LúOHPL�oR÷XQOXNOD�GR÷DGD�J�QHúH�sererek 

\DSÕOPDNWDGÕU�� %X� úHNLOGH� J�QHúH� VHUHUHN� NXUXWWX÷XPX] �U�QOHULPL]GHQ |]HOOLNOH� �]�P�� ND\ÕVÕ� YH�

inciriQ��ONH�HNRQRPLVLQH�NDWNÕVÕ�oRN�E�\�N�ELU�|QHPH�VDKLSWLU. $\UÕFD G�Q\D�VHE]H�SD]DUÕQGD E�\�N�

ELU� WLFDUL� |QHPH� VDKLS� RODQ� ELEHU, SDWOÕFDQ�� GRPDWHV� YH� NDEDN� JLEL� VHE]HOHULQ� �ONemizGH� DoÕN� DODQ 

NRúXOODUÕQGD�NXUXWPa potansiyelleri ROGXNoD�ID]ODGÕU �.RFD\L÷LW�������. 

(QG�VWUL\HO�RODUDN�\DSÕODELOHQ�NXUXWPD�LúOHPOHUL�LoLQ�J�Q�P�]H�NDGDU�ELUoRN�NXUXWPD�VLVWHPL�

JHOLúWLULOPLúWLU�(Doymaz 2003). %X�DPDoOD�JHOLúWLULOHQ�NXUXWPD�sistemlerinden ED]ÕODUÕ�ú|\OHGLU� tepsili 

kurutucular, vakum kurutucular, kabin tipi kurutucular, mikrodalgalar, W�QHO� NXUXWXFXODU�� DNÕúNDQ�

\DWDNOÕ� NXUXWXFXODU� YH S�VN�UWPHOL� NXUXWXFXODUGÕU (&HPHUR÷OX� ������ *�QHUKDQ�� �����. EQG�VWUL\HO�
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alanlarda uygulanan NXUXWPD� LúOHPOHUL E�\�N� HQHUML� LKWL\DFÕQD� JHUHN� GX\XODQ� LúOHPlerdir. Enerji 

JLGHUOHULQLQ� \�NVHN� ROPDVÕ� QHGHQL\OH�� \HQL� NXUXWPD� VLVWHPOHULQLQ� JHOLúWLULOPHVL� YH kurutucu 

WDVDUÕPODUÕQÕQ� \DSÕOPDVÕ�� \HQL� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕQÕQ� DUDúWÕUÕOÕS� enerji girdilerinin 

G�ú�U�OPHVL�� oHYUH\L� NLUOHWPH\LS� GR÷D\Õ� NRUX\DQ \|QWHPOHULQ� DUDúWÕUÕOPDVÕ� JHUHNPLúWLU�� %X� DPDo�

GR÷UXOWXVXQGD�� J�QHú� HQHUMLOL� NRQYHNWLI� NXUXWXFXODU� WDVDUODQPÕúWÕU�� *�QHú� HQHUMLOL� NRQYHNWLI�

kurutucularda, NROHNW|UOHU�NXUXWPD�IÕUÕQODUÕQÕQ�ELUHU�SDUoDVÕGÕU��.ROHNW|UOHUGH�tRSODQDQ�HQHUML�LOH�ÕVÕQDQ�

hava bir fan ile emilir ve kurutma IÕUÕQÕ�LoLQGHNL�PH\YH�YH�VHE]HOHULQ �]HULQGHQ�JHoLULOHUHN��U�QOHULQ 

nemiQL� DOÕS�NXUXPD\Õ� VD÷ODPÕú�ROXU� .XUXWPD� LúOHPL� LoLQ�NXOODQÕODQ�KDYD�J�QHú� HQHUMLVL� LOH� ÕVÕWÕOGÕ÷Õ�

LoLn enerji maliyetleri G�úPHNWHGLU (Wang, Sheng, 2006). 

+HP��U�Q�NDOLWHVLQLQ�DUWWÕUÕOPDVÕ�KHP�GH�HQHUML�WDVDUUXIXQXQ VD÷ODQPDVÕ�ve zaman kazanmak 

DPDFÕ\OD�\HQL�JÕGD�LúOHPH�WHNQRORMLOHULQH�LKWL\Do�GX\XOPXúWXU��%X�VHEHSOH�NXUXWPD�LúOHPOHUL�VÕUDVÕQGD�

DOWHUQDWLI� HQHUML� ND\QD÷Õ� RODUDN� LQIUDUHG� ÕVÕ� ND\QDNODUÕQGDQ� \DUDUODQÕOPD\D� EDúODQPÕúWÕU��Geleneksel 

NXUXWPD� WHNQRORMLVLQH� J|UH� Lnfrared kurutma teknolojiVL� GDKD� \�NVHN� HQHUML� HWNLQOL÷LQe, L\L� �U�Q�

kalitesine ve oRN� GDKD G�ú�N� HQHUML� PDOL\HWLQH� VDKLSWLU�� $\UÕFD� LQIUDUHG� kurutma teknolojisi ile 

kurutma V�UHVLQLQ�NÕVDOPDVÕ��NXUXWPD�LúOHPL�VÕUDVÕQGD��U�Q�VÕFDNOÕ÷ÕQÕQ�KRPRMHQ�GD÷ÕOPDVÕ ve yerden 

tasarruf edilmeVL� JLEL� DYDQWDMODU� GD� VD÷ODQPDNWDGÕU�� %X� �VW�QO�NOHULQGHQ� GROD\Õ� LQIUDUHG� NXUXWPD�

WHNQRORMLVLQLQ� \D\JÕQ� KDOH� JHOHFH÷L� YH� NXUXWPD� VHNW|U�QGH� HQHUML� PDOL\HWOHULQLQ� G�úHFH÷L�

G�ú�Q�OPHNWHGLU (Wang, Sheng, 200���1DVÕUR÷OX�� ������g]NRo� 2010). Bu teknolojinin kuOODQÕOGÕ÷Õ�

kurutucular kabin kurutucular olarak da bilinmektedir �&HPHUR÷OX� �����. Kabin tipi kurutucular 

JHQHOOLNOH�GLOLPOHQPLú�YH� WDQHOL��U�QOHU�LoLQ��IÕQGÕN��Feviz, elma, erik ve mantar) uygundur ve raflar 

�]HULQH� G�]J�QFH� VHULOHUHN� NXUXWPD� LúOHPL� JHUoHNOHúWLULOPHNWHGLU��.DELQ� WLSL kurutucularda �U�QOHUH�

J|UH�belli ELU�KDYD�KÕ]Õ�X\JXODQDUDN��U�Q�NÕVD�V�UHGH�NXUXWXOPDNWDGÕU�(Olgun ve Rzayev, 2000). 

7HSVLOL� NXUXWXFXODU�� VÕFDNOÕ÷Õ� YHUHQ� bir motor, fan ve ELUoRN� WHSVLGHQ ROXúPDNWDGÕU�� 7HSVLOL�

NXUXWXFXODUGD�JHQHOOLNOH� VÕFDNOÕN���-���� �&��KDYD�KÕ]Õ� LVH��-��P�V� DUDOÕ÷ÕQGD�GH÷LúPHNWHGLU��Tepsili 

kuruWXFXODUGD�� NXUXWXODFDN� RODQ�PH\YH� YH� VHE]HOHU�� WHSVL� �]HULQH� KRPRMHQ olarak serilirek kurutma 

LúOHPL�JHUoHNOHúWLULOLU. Tepsi, biUoRN�NDWWDQ�ROXúDbilmektedir. 7HSVLOL� NXUXWXFX�oHúLWOHULQGH meyve ve 

VHE]H� �U�QOHULQLQ PLNWDUODUÕQGDNL� GH÷LúLPL V�UHNOL� RODUDN |OoHQ� ELU� WHUD]L� EXOXQXU�� %X� úHNLOGH �U�Q�

LoHUL÷LQGHNL�QHP�ND\EÕQÕQ�]DPDQD�ED÷OÕ�RODUDN�GH÷LúLPL�J|]OHPOHQHELOPHNWHGLU. Tepsili kurutucularda 

WHSVLOHU��]HULQGH�oR÷X�]DPDQ�D\QÕ�NXUXWPD�KÕ]Õ�VD÷ODQDPDPDNWDGÕU�YH�WHSVLQLQ�IDUNOÕ�\HUOHULQGH�KDYD�

VÕFDNOÕ÷Õ� YH� KDYD� KÕ]Õ� GH÷HUOHULQGH� GH÷LúLP� J|]OHPOHQHELOPHNWHGLU� E|\OHFH� KRPRMHQ� ELU� NXUXWPD�

LúOHPL�JHUoHNOHúWLULOHPHPHNWHGLU�EX�GD� WHSVLOL�NXUXWXFXODUÕQ�GH]DYDQWDMÕGÕU��7HSVLOL�NXUXWXFXODUD�GDLU�

EDúND�ELU�GH]DYDQWDM�LVH�J�QO�N�NDSDVLWHOHULQLQ�VÕQÕUOÕ�ROPDVÕGÕU��7epsili kurutuculaUGD�J�QO�N�NDSDVLWH�

bu sebeple en fazla 10 tRQ� \Dú� �U�Q� LúOHQHELOPHNWHGLU�� 7HSVLOL� NXUXWXFXODU� Jenellikle laboratuvar 

|OoHNOL�oDOÕúPDODUGD�oRk tercih edilir �&HPHUR÷OX������. 

MeyvH� YH� VHE]HOHULQ� NXUXWXOPDVÕQGD� ELUoRN� NXUXWPD� \|QWHPLQGHQ \DUDUODQÕOPDNWDGÕU�� %X�

\|QWHPOHUGHQ� HQ� ID]OD� NXOODQÕODQODUÕQ� ELU� WDQHVL� GH� VÕFDN� KDYDOÕ� NXUXWPDGÕU�� .XUXWPD� HVQDVÕQGD�
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NXUXWXODQ��U�Q� LOH VÕFDN�KDYD�GR÷UXGDQ� WHPDV�KDOLQGHGLU��%X�JLEL kurutuculardaNL�\�NVHN� VÕFDNOÕNWD�

NXUXWXPD� \|QWHPLQLQ� X\JXODQPDVÕ LQGLUHNW� ÕVÕWÕFÕOÕ� �QLWHOHUOH� VD÷ODQÕU�� .DELQ� WLSL� NXUXWXFXODU� YH�

NRQYHNWLI� NXUXWXFXODU� LVH� KDYD� DNÕPÕQÕQ� HQ� \D\JÕQ� RODUDN� X\JXODQGÕ÷Õ� YH� PH\YH ve sebzelerin 

NXUXWXOPDVÕQGD� oR÷XQOXNOD� NXOODQÕODQ� VLVWHPOHUGLU� +HP� G�ú�N� PDOL\HWOL� ROPDODUÕ� KHP� GH� \DSÕP�

DúDPDODUÕQÕQ� NROD\� ROPDVÕ� VHEHEL\OH� EX� JLEL� NXUXWXFXODU� oR÷XQOXNOD� WHUFLK� HGLOLUOHU �&H\ODQ��$NWDú��

'R÷DQ�������� 

7X]OXOXN� ROD\Õ� JHQHOOLNOH� NXUDN� \D GD� \DUÕ� NXUDN� LNOLP� VDKDODUÕQGD� \DúDQÕODQ� |QHPOL� ELU�

VRUXQGXU�� %X� E|OJHOHUGH� \D÷ÕúODU� VRQXFX� \ÕNDQDQ� WRSUD÷ÕQ� WDEDQ� VX\X� VHYL\HVL� \�NVHOLU� YH� EX�

E|OJHOHUGH� \ÕNDQDUDN� \HUDOWÕ� VXODUÕQD� NDUÕúDQ� o|]�QHELOLU� WX]ODU� WDEDQ� VX\X\OD� ELUOHúLUOHU�� %XQXQ�

sonucunda buKDUODúPDQÕQ�PH\GDQD�JHOPHVL\OH�ELUOLNWH�VX� WRSUDNWDQ�D\UÕOÕU�� WX]� LVH� WRSUDN�\�]H\LQGH�

\D�GD� WRSUDN�\�]H\LQH�\DNÕQ�E|OJHOHUGH�NDOÕU� YH�ELULNLQWL� ROXúturur bu olaya tuzluluk denir (Ergene, 

1982; Kwiatowsky, 1998, Kara, 2002). 6ÕFDNOÕN� YH� QHPOLOLN� WRSUDN� WX]OXOX÷XQX� HWNLOH\HQ� LNOLPVHO�

|]HOOLNOHUGLU��+HP�WRSUDN�\�]H\LQGH�PH\GDQD�JHOHQ�EXKDUODúPD\Õ�KHP�GH�ELWNLOHUGHNL�WHUOHPH�ROD\ODUÕ�

VÕFDNOÕN�YH�QHPOLOLN�LOH�GR÷UXGDQ�LOLúNLOLGLU��%XKDUODúPDQÕQ�YH�WHUOHPHQLQ�DUWÕú�J|VWHUPHVL\OH�ELUOLNWH�

ELWNLQLQ�N|N�E|OJHVLQGH�olan ve WRSUDN�\�]H\LQGH EXOXQDQ�VX�PLNWDUÕQGDNL�D]DOPD�KÕ]OÕFD�JHUoHNOHúLU�

(Kanber ve ark., 1992; Yurtseven, 1999). 

7�UNL\H� WRSUDNODUÕQGDNL WX]OXOXN� VRUXQX�\DNODúÕN���5 PLO\RQ�KHNWDUOÕN� DODQGD�EXOXQPDNWDGÕU�

EX�GD�VXODPD\D�X\JXQ�E|OJH�DUD]LOHULQLQ�\DNODúÕN�RODUDN�������µLQH�GHQN�JHOPHNWHGLU��7RSUDNODUGDNL�

WX]OXOX÷XQ�DUWPDVÕ�|QFHOLNOH�LNOLP�HWPHQOHULQGHQ�GDKD�VRQUD�VXODPD��GUHQDM�YH�WRSUDN�|]HOOLNOHULQGHQ�

etkilenmektedir (Kanber ve ark., 2005). 

6HE]HOHU� LOH� N�OW�U� ELWNLOHUL� LQFHOHQGL÷LQGH� VHE]HOHULQ� WX]OXOX÷D� NDUúÕ� GDKD� GX\DUOÕ� ROGX÷X�

J|U�OPHNWHGLU��*HQHOOLNOH sebzeler LoLQ� WX]OXOXN�VÕQÕU�GH÷HUL����-����G6�P�FLYDUÕGÕU�YH�EX�GH÷HUOHUGH��

verimde azalmaODU�J|U�OPH\H�EDúODQÕU�((NPHNoL�YH�DUN��������. 

$SDWLW�PLQHUDOOHUL� WRSUDNODUGD�EXOXQDQ�IRVIRUXQ�ND\QD÷ÕGÕU� Toprakta bulunan fosfor kaya ve 

minerallerin paroDODQPDVÕ�LOH�VHUEHVW�KDOH�JHoHU�YH bitNLOHU�WDUDIÕQGDQ�NXOODQÕODELOLU�KDOH�JHOLU. Fosfor 

D\UÕFD� RUJDQLN� PDGGH� \DSÕVÕQGD� GD� EXOXQGX÷X� LoLQ� WRSUDN� LoHULVLQGH� RUJDQLN� IRVIRU� ELOHúLNOHUL� GH�

EXOXQPDNWDGÕU��dHSHO��������$NWDú�YH�$WHú��������.DQWDUFÕ�������. 

Bitkiler�� $73� VHQWH]L�� úHNHU� ROXúXPX� YH� Q�NOHLN� DVLWOHULQ� ROXúXPX� LoLQ� IRVIRUD� LKWL\Do�

GX\DUODU��%LWNLGH�HQHUML\L�VD÷OD\DQ ATP bX�ELOHúLNOHUGHQ HQ�|QHPOLVLGLU�YH�ELWNLGH�JHQHWLN�|]HOOLNOHUL�

EHOLUOH\HQ� '1$¶QÕQ� ROXúXPX� LoLQ� JHUHNOLGLU�� )RVIRUXQ� ELWNLGH� PH\GDQD� JHWLUGL÷L� IDDOL\HWOHUL�

VÕUDOD\DFDN� ROXUVDN�� N|NOHULQ� VX\X� DOPDVÕQÕ� NROD\ODúWÕUDUDN� ELWNLQLQ� VX\X� HWNLOL� ELU� ELoLPGH�

kullanmaVÕQÕ� VD÷ODU�� SRWDV\XP� DOÕPÕQÕ� NROD\ODúWÕUÕU�� K�FUH� E|O�QPHVL� ROD\ODUÕQÕ� G�]HQOHU�� oLoHN� YH�

me\YH�ROXúXPXQGD�HWNLQGLU��Eitkilerin olgunlDúPDVÕQÕ�KÕ]ODQGÕUÕFÕ�HWNL\H�VDKLSWLU� bLWNLQLQ�KDVWDOÕN�YH�

]DUDUOÕODUD�NDUúÕ GLUHQo�PHNDQL]PDVÕQÕ�NXYYHWOHQGLULU (Foth, 1984; Plaster, 1992; AkWDú�YH�$WHú��������

%RúJHOPH]�YH�DUN���������0F&DXOH\�YH�DUN�., 2009). 
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)RVIRUD� LKWL\Do�GX\DQ�JHQo�ELWNLOHUGH�\DúOÕ�ELWNLOHUH�QD]DUDQ� IRVIRU�HNVLNOL÷L�oRN�GDKD�HUNHQ�

fark edilir (McCauley ve ark., 2009). %LWNLGH� IRVIRU� HNVLNOL÷LQLQ� J|U�OG�÷�� GXUXPODUGD� HQ� oRN�

JHQHUDWLI� RUJDQODU� �WRKXP�� oLoHN�� PH\YH�� ]DUDU� J|U�UOHU�� )RVIRU� HNVLNOL÷LQLQ� J|U�OG�÷�� ELWNLOHUGH�

PH\GDQD�JHOHQ�ROD\ODUD�EDNÕOGÕ÷ÕQGD�D÷DoODUGD�V�UJ�Q�YH� WRPXUFXN�ROXúXPXQGD�D]DOPDODU�PH\GDQD�

gelir, yapraklar normalden daha koyu \HúLO�UHQNWH�ROXUODU��ELWNLOHULQ E�\�PH�YH�JHOLúLPOHUL�\DYDúOD\ÕS�

JHULOHU� YH� N|N� JHOLúLPOHUL ]D\ÕIODU��bitki dRQ� ROD\ODUÕQD NDUúÕ� GDKD� GX\DUOÕ� ROXU� YH� KDVWDOÕNODUD� NDUúÕ 

GD\DQÕNOÕOÕ÷Õ� D]DOÕU �)RWK�� ������ 3ODVWHU�� ������ $NWDú� YH� $WHú�� ������ %RúJHOPH]� YH� DUk., 2001). 

%LWNLOHUGH�IRVIRU�ID]ODOÕ÷Õ�SHN�NDUúÕODúÕODQ�ELU�GXUXP�ROPDVD�GD ELWNLOHU��]HULQGHNL�HWNLVL�GROD\OÕ�olarak 

meydana gelir. 7RSUDNWD�ID]ODFD�EXOXQDQ�IRVIDW�L\RQODUÕ�WRSUD÷D�VÕNÕ�ELU�úHNLOGH�WXWXQXUODU�YH�ELWNLQLQ�

IRVIDW� L\RQODUÕQÕ� DOPDVÕ� ]RUODúÕU� Toprakta fRVIRUXQ� ID]OD� ROGX÷X� GXUXPODUGD� WRSUDNWD� PLNUR� EHVLQ�

HOHPHQWOHULQLQ�QRNVDQOÕ÷Õ�meydana gelir ($NWDú�YH�$WHú�������� 

Y�NVHN� S+� GH÷HULQH� VDKLS� olan WRSUDNODUGD� ELWNL� EHVLQ� HOHPHQWOHULQGHQ� |]HOlikle fosfor 

kalsiyum o|]�QPH]�YH�&D-fosfatlar halinde ED÷ODQDUDN�\DUD\ÕúVÕ]�KDOH�JHOPHOHUL�EX�WRSUDNODUÕQ�S+
\D�

ED÷OÕ�RODUDN�RUWD\D�oÕNDQ�|]HOOLNOHULGLU (Fox ve ark., 1965). 

Fosforik asit JHQLú� NXOODQÕP� \HOSD]HVLQH� VDKLS� RODQ� |QHPOL� bir NLP\DVDOGÕU�� Bitkiler ATP 

VHQWH]L� LoLQ� IRVIRUD� LKWL\Do� GX\DUODU� YH bu durXPGDQ� |W�U�� IRVIRULN� DVLGLQ� GH� J�EUH� RODUDN�

NXOODQÕOPDNWDGÕU. Fosforik asit halk WDUDIÕQGDQ� IRVIRU� DVLGL� RODUDN DGODQGÕUÕOPDNWDGÕU��Fosfor bitkide 

ROJXQODúPD\Õ�KÕ]ODQGÕUGÕ÷Õ�JLEL�N|NOHULQ�JHOLúPHVLQL�GH�VD÷ODPDNWDGÕU. %X�GXUXP�NXUDN�\HUOHU�LoLQ�
|]HOOLNOH� |QHPOLGLU�� .XUDN� \HUOHUGH� ELWNLQLQ� N|NOHULQLQ� JHOLúPHVL� YH� ROJXQODúPDVÕQGD� VÕNÕQWÕ�

\DúDQDELOLU�YH�IRVIRU�GD EX�VÕNÕQWÕ\Õ�N|NWHQ�o|]HELOLU (Anonim, 2021). 

7RSUDNWD� DVLWOL÷L� G�]HQOH\LFL� RODUDN� NXOODQÕODQ� WHN� RUJDQLN� DVLW� IRVIRULN� DVLW� (H3PO4) ve 

WX]ODUÕGÕU� �VRG\XP�� SRWDV\XP�� NDOVL\XP��� 7RSUDN� DVLWOL÷LQL� G�]HQOH\LFL� RODUDN� NXOODQÕODQ� DVLWOHUGHQ�

|]HOOLNOH�HQ�G�ú�N�S+¶\Õ�YHUHQ�IRVIRULN�DVLWWLU�YH�D\QÕ�]DPDQGD�GL÷HU�DVLWOHULQ�LoLQGH�HQ�NXYYHWOLVL�YH�

PDOL\HWL�HQ�G�ú�N�RODQGÕU�($OWX÷�������. 

Toprakta S+� NRQWURO�� LoLQ� IDUNOÕ� asitler NXOODQÕOPDNWDGÕU. Toprak pH'sÕQÕ G�ú�UPHN� LoLQ�

genellikle fosforik asit (H3PO4), nitrik asit (HNO3���V�OI�ULN�DVLW��H2SO4) NXOODQÕOGÕ÷Õ�JLEL hidroklorik 

asit (HCl) de NXOODQÕOPDNWDGÕU� Nitrik asidin ve fosforik asidin tek baúÕQD� NXOODQÕPODUÕQÕQ� \DQÕQGD 

nitrik DVLW�YH�IRVIRULN�DVLGLQ�ELUOLNWH�NXOODQÕPÕ�GD�\D\JÕQGÕU �*�O�������. 

.HúIHGLOPHOHULQGHQ� EX� \DQD�� GR÷DO� YH� VHQWHWLN� ELWNL� E�\�PH� G�]HQOH\LFLOHUL (BBD), bitki 

JHOLúLP� V�UHoOHULQL� NRQWURO� HGHUHN� YHULPL� YH� NDOLWH\L� �oLPOHQPH�� YHMHWDWLI� E�\�PH�� �UHPH� JHOLúLPL��

ROJXQOXN�� \DúODQPD� YH� KDVDW� VRQUDVÕ� NRUXPD�� GH÷LúWLUPHN� LoLQ� WDUÕPGD� JLGHUHN� daha fazla 

NXOODQÕOPDNWDGÕU� �%DVUD�� ������� %XQODU� DUDVÕQGD�� JLEHUHOOLQOHr (GA3'leU��� oHúLWOL� IL]\RORMLN�

PHNDQL]PDODUÕ� G�]HQOH\HUHN� ELWNL� JHOLúLPLQL� NRQWURO� HGHQ� ELWNLOHUGH� YH� PDQWDUODUGD� EXOXQDQ temel 

HQGRMHQ�KRUPRQODUGÕU��+RROH\������. -DSRQ�DUDúWÕUPDFÕODU�WDUDIÕQGDQ������\ÕOÕQGD�\DSÕODQ�oDOÕúPDGD�

JLEHUHOOLQOHU� SLULQo� ELWNLVLQGH� \�NVHN� G�]H\GH� ER\� DUWÕúÕ� VD÷OD\DQ� *LEEHUHOOD� IXMLNXURL� LVPLQGHNL�
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PDQWDUGD�NHúIHGLOPLú�YH� LVPLQL�GH�EXUDGDQ�DOPÕúWÕU� 6RQUDNL�oDOÕúPDODUGD�EX�PDGGH�D\UÕúWÕUÕOPÕú ve 

giberellik asit (GA3�� RODUDN� DGODQGÕUÕOPÕúWÕU� (Vardar, 1970��.ÕOÕo�� ������0RUV�QE�O�� ��10). <DSÕODQ�

son DUDúWÕUPDODUD� J|UH� J�Q�P�]GH� JLEHUHOOLQOHULQ� VD\ÕVÕ� ���
LQ� �]HULQH� oÕNPÕúWÕU� �7DL]� YH� =HLJHU��

2008). GA3 JLEHUHOOLQOHU�LoHULVLQGH�HQ�\D\JÕQ�NXOODQÕODQ�W�UHYGLU�YH�\DOQÕ]FD�*$3 WLFDUL�|QHPH�VDKLSWLU��

*LEHUHOOLQOHU� GÕúDUÕGDQ� DOÕQDELOGL÷L� JLEL� ELWNLQLQ� NHQGL� E�Q\HVLQGH� IDUNOÕ� NÕVÕPODUGD� GD� �HPEUL\R��

tomurcuk, kamEL\XP��N|N��oLoHN��JHQo�\DSUDN�YH�meyve) bulunurlar �%DNWÕU��������  

%LWNL�E�\�PH�G�]HQOH\LFLOHU 7�UNL\H
GH� LON�GHID�����
OÕ�\ÕOODUGD�NXODQÕOPÕúWÕU��Giberellik asit 

�*$�� oHNLUGHNVL]� �]�PGH� |QFHOLNOH oHNLUGHNVL]OL÷L� WHúYik etmek daha sonra PH\YH� YH� VDONÕP�

E�\�NO�÷�Q�� DUWÕUPDN� DPDFÕ\OD� NXOODQÕOPD\D� EDúODQPÕúWÕU�� =DPDQ� JHoWLNoH� ELWNL E�\�PH�

G�]HQOH\LFLOHULQLQ� oRN� IDUNOÕ�DODQODUGD� HWNLOL� ROGX÷X�DQODúÕOPÕú�YH�NXOODQÕPÕ�JLGHUHN� \D\JÕQODúPÕúWÕU��

7�UNL\H
GH� ELWNL� E�\�PH� G�]HQOH\LFLOHULQLQ� NXOODQÕPÕQÕQ GH÷HUOHQGLULOPHVLQH� \|QHOLN� \DSÕODQ� ELU�

oDOÕúPDGD�VHE]H��UHWLFLOHULQLQ������
VÕQÕQ�ELWNL�E�\�PH�G�]HQOH\LFL�NXOODQGÕ÷Õ�EHOLUWLOPLúWLU �%DEDR÷OX��

2002). 

*LEHUHOOLN�DVLW�ELWNLOHUGH�K�FUHOHULQ�E�\�PHVLQL�VD÷OD\DUDN�K�FUH�E|O�QPHVLQGH�\DQL�PHULVWHP�

GRNXQXQ�ROXúPDVÕQGD�E�\�N�ELU�|QHPH�VDKLSWLU��%XQGDQ�GROD\Õ�JLEHUHOOLN�DVLW�E�\�PH�YH�JHOLúPH\L�

GR÷UXGDQ�HWNLOH\HQ�|QHPOL�ELU�ELWNL�E�\�PH�G�]HQOH\LFLGLU��*LEHUHOOLN�DVLW�ED]Õ�ELWNLOHUGH�GRUPDQVLQLn 

NÕUÕOPDVÕQGD� NXOODQÕOPDNWDGÕU�� Kereviz ve enginar JLEL� VHE]HOHUGH� YHULP� DUWÕúÕ� LoLQ� NXOODQÕOÕUNHQ 

NDEDNJLOOHUGH� FLQVL\HW� |]HOOL÷LQL� NRQWURO� HWPHN LoLQ� NXOODQÕOÕUODU� $\UÕFD� KLEULW� WRKXP� �UHWLPLQGH�

HEHYH\Q�KDWODUÕ�PXKDID]D�HWPHN�LoLQ�de NXOODQÕOÕUODU��.XPOD\�YH�(U\L÷LW�������� 

*LEHUHOOLQ� X\JXODPDODUÕQÕQ�PH\YHOHUGH� KHP� J|]OH� J|U�OHQ� G�]H\GH�PH\YHGH� KDFLP� DUWÕúÕQÕ�

hem de meyve D÷ÕUOÕ÷Õ arttÕUGÕ÷ÕQÕ�oDOÕúPDODUGD�RUWD\D�NRQPXúWXU��-DFNVRQ��������6WHUQ�HW�DO���������

Chen et al., 2012). Giberellinler J|YGH�YH�N|N�X]DPDVÕQÕ��\DSUDN�JHQLúOHPHVLQL��oLoHNOHQPH\L��PH\YH�

\DúODQPDVÕQÕ�� WRKXP� oLPOHQPHVLQL� YH\D� GRUPDQVL\L� X\DUDELOLU (Hedden, 2015)�� %�\�PH� VÕUDVÕQGD�

PH\GDQD� JHOHQ� K�FUH� X]DPDVÕ� YH� K�FUH� E|O�QPHVL� LOH� LOJLOL� JHQOHULQ� WUDQVNULSVL\RQXQX� LQG�NOHUOHU�

(Davis, 2004) A\UÕFD QLúDVWDQÕQ� úHNHUH� G|Q�úW�U�OPHVLQGH� URO� R\QD\DQ� KLGUROLWLN� HQ]LPOHULQ�

ekspresyonunu da uyarabilirler (Basra, 2000)�� 1LúDVWD� ELULNLPLQL� YH� NXOODQÕPÕQÕ� NRQWURO� HGHUHN��

JLEHUHOOLQ� JHQHO� ELWNL� E�\�PHVLQL� HWNLOH\HELOLU�� %|\OHFH� ELWNL� GRNXVXQGDNL� giberellin sinyali, gen 

HNVSUHV\RQX�� ELWNL� IL]\RORMLVL� YH� PRUIRORMLVLQGHNL� GH÷LúLNOLNOHUH� G|Q�úW�U�OHELOLU� �Davis, 2004). 

GLEEHUHOOLQ�ED]OÕ��U�QOHU�WLFDUL�RODUDN�WHPLQ�HGLOHELOLU�KDOH�JHOGL÷LQGH��ELUoRN��U�QH�X\JXODQPDVÕQGDQ�

HOGH� HGLOHQ� úDúÕUWÕFÕ� VRQXoODU�� V�UHNOL� RODUDN� DUWDQ� ELWNL� YHULPOLOL÷LQH� LOLúNLQ� E�\�N� EHNOHQWLOHUL�

DUWÕUPÕúWÕU� �Rodrigues, Leite, 2004)�� *LEHUHOOLQOHULQ� HNVRMHQ� X\JXODPDODUÕQÕQ� YHMHWDWLI� E�\�PH��

oLoHNOHQPH� YH� oLoHN�PRUIRORMLVL�� HUNHQFLOLN��PH\YH� WXWXPX�� L\RQ� WDúÕQPDVÕ� YH� R]PRUHJ�ODV\RQ� JLEL�

oHúLWOL� fizyolojik aktiviteleri aktif olarak HWNLOHGL÷L� J|VWHULOPLúWLU (Azuma, Ueno, Uchida, Yasuda, 

1997-1999; Yang, Lin, Guo, 1992).  *LEHUHOOLQOHU�� NORURILO� �UHWLPL�YH�\ÕNÕPÕ�� WUDQVORNDV\RQ�JLEL�EX�

|]HOOLNOHUL�HWNLOH\HQ�ELUoRN�PHWDEROLN�\ROGD�DQDKWDU�URO�R\QD\Dbilir. 
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<DSÕODQ�EX�WH]GH��*D]LDQWHS�E|OJHVLQGH�HNRQRPLN�GH÷HUH�VDKLS�NXUXWXOPXú�SDWOÕFDQ�YH�NDEDN�

�]HULQGH� oDOÕúÕOPÕúWÕU�� $UDúWÕUPDGD�� \HWLúWLULFLOLN� VÕUDVÕQGD� DONDOL� WRSUDNWD� EHVLQ� HOHPHQWOHULQGHQ�

ELWNLQLQ� GDKD� L\L� ID\GDODQPDVÕ� LoLQ� WRSUD÷D� IRVIRULN� DVLW� YHULOPLú�� PH\YH� NDOLWHVL� LoLQ� KRUPRQ�

X\JXODQPÕúWÕU��+DVDW� VRQUDVÕQGD� LVH� JHOHQHNVHO� RODUDN� E|OJH� KDONÕQÕQ� NXOODQGÕ÷Õ�J�QHúWH� NXUXtma ve 

IÕUÕQGD�WHSVLOL�NXUXWPD�NXOODQÕOPÕúWÕU��%LWNLGH�IRVIRULN�DVLW�YH�KRUPRQ�NXOODQÕPÕQÕQ�E�\�PH�YH�YHULPH�

HWNLVL� DUDúWÕUÕOPÕú�� NXUXWPD� \|QWHPOHULQLQ� GH� NXUXWPDGDQ� VRQUDNL� EHVLQ� GH÷HUL� �]HULQH� HWNLVL�

DUDúWÕUÕOPÕúWÕU�� 7H]� oDOÕúPDVÕ�� KHP� \HWLúWLULFLOLN� VÕUDVÕQGD� |Oo�OHQ� GH÷HUOHU� KHP� GH� KDVDW� VRQUDVÕQGD�

NXUXWPD� WHNQLNOHULQLQ� PH\YHOHUGHNL� EHVLQ� GH÷HUOHUL� EDNÕPÕQGDQ� GH÷HUOHQGLULOPHVL� olarak iki 

DúDPDOÕGÕU��$PDFÕPÕ]��\HWLúWLULFLOLNWH�E|OJH�WRSUDNODUÕQGDNL�DONDOLOLN�GXUXPXQGD�IRVIRULN�DVLW�NXOODQÕPÕ�

ile besin eOHPHQW�DOÕP�HWNLQOL÷LQL�DUWWÕUPDN��NXUX�PDGGH�RUDQÕQÕ�DUWWÕUPDN� LoLQ�KRUPRQ�NXOODQÕPÕ� LOH�

NXUXWPDOÕN� SDWOÕFDQ� YH� NDEDNWD� ELWNL� E�\�PHVL� YH� YHULPH� HWNLVLQL� DUDúWÕUPDN�� D\QÕ� ]DPDQGD� KDVDW�

VRQUDVÕ� J�QHúWH� YH� IÕUÕQGD� NXUXWPD� WHNQLNOHULQLQ� NXUX� PH\YHOHUGHNL� EHVLQ� GH÷HULQH� HWNLVLQL�

DUDúWÕUPDNWÕU� 

���.$<1$.�g=(7/(5ø 

$NGHQL]� YH� %D÷GDWOÕR÷OX'nun 2007'de NXUXWXOPXú� VHE]HOHUOH� LOJLOL� \DSWÕNODUÕ EX� oDOÕúPDGD�

J�QHúWH� NXUXWXOPXú� GRPDWHVOHU� �]HULQGH� GHSRODPD�NRúXOODUÕQÕQ� HWNLVLni incelePLúlerdLU�� øúOHP�J|UHQ�

domatesler azot, vakum ve normal ortamda paketlePLú�YH�KHP���&¶GH�KHP�GH ���&¶GH���D\�ER\XQFD�

GHSRODPÕúODUGÕU�� %X� V�UHo� LoHULVLQGH� DOÕQDQ� |UQHNOHU� oHúLWOL� GH÷HUOHU� �QHP�� S+�� 622 giEL�� DoÕVÕQGDQ�

LQFHOHPLúOHUGLU�� dDOÕúPD� VRQXQGD� GHSRODPD� V�UHVL� ER\XQFD� IDUNOÕ� NRúXOODUGDNL� GHSR� RUWDPÕQÕQ�

KHUKDQJL� ELU� NLP\DVDO� ER]XOPDQÕQ� |Q�QH� JHoWL÷L� J|U�O�UNHQ� \DSÕODQ� X\JXODPDQÕQ� NXUXWXODQ�

domateslerin kaOLWH�|]HOOLNOHULQLQ�NRUXQPDVÕQGD�|QHPOL�ROGX÷X�J|U�OP�úW�U��$\UÕFD�IDUNOÕ�RUWDPODUGD�

SDNHWOHQHQ��U�QOHUGH�|]HOOLNOH�Qem ve oksijeQ�JHoLUJHQOL÷L�G�ú�N�RODQ�SDNHWOHULQ �U�Q�NDOLWHVLQL�X]XQ�

V�UH�NRUXGX÷X� ���&¶GH�vakum uygulanan ve SO2 µGH�PXKDID]D�HGLOHQ�|UQHNOHULQ���&¶GH�PXKDID]D�

HGLOHQ�|UQHNOHUGHQ�|QHPOL�IDUN�J|VWHUPHGL÷LQL�J|]OHPOHPLúOHUGir �$NGHQL]�YH�%D÷GDWOÕR÷OX� 2007). 

dHOHQ�YH� DUNDGDúODUÕQÕQ 2018'de \DSWÕ÷Õ�EX� oDOÕúPDGD�DPDo��NDEDN�GLOLPOHULQLQ�J�QHú� HQHUML�

GHVWHNOL� ODERUDWXYDU� WLSL� EDQWOÕ� PLNURGDOJD� NXUXWXFXGD� NXUXWXOPDVÕ\OD� WRSODPGD� JHoHQ� NXUXWPD�

V�UHVLQL� G�ú�UPHN� LoLQ� ELU� NRQWURO� PHNDQL]PDVÕ� ROXúWXUPDNWÕU�� dDOÕúPDGD� NXOODQÕODQ� Pikrodalga 

kurutucusu 0.���� P�GN� EDQW� KÕ]Õ� LOH 0.7, 1 ve 1.4 kW PLNURGDOJD� J�F�QGH� oDOÕúWÕUÕOPÕúWÕU�� $\UÕFD�

oDOÕúPDGD�HQHUML WDVDUUXIXQX�VD÷ODPDN�DPDFÕ\OD�J�QHú�HQHUMLVLQGHQ�HOGH�HGLOHQ�VÕFDN�KDYD�GD�NXUXWPD�

KDYDVÕ�RODUDN�NXOODQÕOPÕúWÕU��<DSÕODQ�oDOÕúPDGD NDEDN�GLOLPOHUL���PP�NDOÕQOÕ÷ÕQGD�NHVLOPLú�YH kuruma 

GDYUDQÕúODUÕ� LQFHOHQPLúWLU�� (OGH� HGLOHQ� VRQXoODU LoLQ oHúLWOL� NXUXWPD� PRGHOOHUL� NXOODQÕOPÕú� �Page, 

Henderson & Pabis ve Wang & Singh�� YH� NDUúÕODúWÕUPDODUÕ� \DSÕOPÕúWÕU. %�W�Q� VRQXoODU�

GH÷HUOHQGLULOGL÷LQGH�LVH�X\JXODQDQ�NXUXPD�úDUWODUÕQGD�3DJH�0RGHOLQLQ���U�QOHULQ�NXUXPD�GDYUDQÕúÕQÕ�

DoÕNODPDGD�GL÷HU�PRGHOOHUH�J|UH�GDKD�X\JXQ�ROGX÷X�EHOLUOHQPLúWLU (dHOHQ��$UGD��.DUDWDúHU� 2018). 
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5HKLGUDV\RQ� WHNQRORMLVLQLQ� HQ� |QHPOL� \|Q��� UHKLGUDV\RQ� DúDPDODUÕQÕQ matematiksel 

PRGHOOHQPHVLGLU�� %XQXQ� DPDFÕ�� P�KHQGLVOHULQ� HQ� X\JXQ� oDOÕúPD� úDUWODUÕQÕ� VHoHEilmelerini 

VD÷ODPDNWÕU�� .HUYDQFÕ
QÕQ� ����
GH \DSWÕ÷Õ� EX� oDOÕúPDGD�� NXUXWXOPXú� GROPDOÕN� ELEHU� YH� SDWOÕFDQÕQ�

UHKLGUDV\RQX� YH�PRGHOOHQPHVL� LQFHOHQPLúWLU�� gQ� LúOHPLQ� ���� úHNHU� YH���� WX]� NDWNÕVÕ�� UHKLGUDV\RQ�

RUDQÕQD� HWNLVL� J|]OHPOHQPLú� YH� �������� ��� YH� ���&¶OHUGH� \DSÕODQ� GHQH\OHUGHQ�HOGH� HGLOHQ� VRQXoODUD 

J|UH�� W�P�VÕFDNOÕNODU�LoLQ�HQ�\�NVHN�UHKLGUDV\RQ�RUDQÕQD�|Q�LúOHPVL]�GHQH\GH�XODúÕOGÕ÷Õ�J|U�OP�úW�U��

%XQX� VÕUDVÕ\OD� ��� úHNHU� NDWNÕOÕ� UHKLGUDV\RQ� YH� ��� WX]� NDWNÕOÕ� UHKLGUDV\RQ takip HWPLúWLU�� $\UÕFD��

VÕFDNOÕ÷ÕQ� UHKLGUDV\RQ� RUDQÕQD� HWNLVLQL� J|]OHPOHPHN� DPDFÕ\OD�� |Q� LúOHPOL� YH� |Q� LúOHPVL]�

UHKLGUDV\RQODU� LoLQ� D\UÕ� D\UÕ� JUDILNOHU� ROXúWXUXOPXú� YH� KHSVL� LoLQ� HQ� \�NVHN� UHKLGUDV\RQ� RUDQÕQD�

���&¶GH�XODúÕOPÕúWÕU��%|\OHOLNOH��VÕFDNOÕN�DUWÕúÕQÕQ�UHKLGUDV\RQ�RUDQÕ��]HULQGH�ROXPOX�ELU�HWNL\H�VDKLS�

ROGX÷X� J|U�OP�úW�U�� 'ROPDOÕN� ELEHU� YH� SDWOÕFDQÕQ� UHKLGUDV\RQ� NLQHWL÷LQLQ� EHOLUOHQPHVL� LoLQ�� HOGH�

edilen deneysel verilere Peleg, Weibull, First-order ve Eksponensiyel modeller uygulanarak en uygun 

PRGHO� EHOLUOHQPLúWLU�� (OGH� HGLOHQ� VRQXoODUD� J|UH�� 3HOHJ� PRGHOLQLQ� GROPDOÕN� ELEHU� YH� SDWOÕFDQÕQ�

UHKLGUDV\RQ�GDYUDQÕúÕQÕ�GL÷HU�PRGHOOHUGHQ�GDKD�L\L�DoÕNODGÕ÷Õ EHOLUOHQPLúWLU �.HUYDQFÕ�������. 

Santos ve Silva'QÕQ� \DSWÕ÷Õ� EX� GHUOHPHGH�� PH\YH� YH� VHE]HOHULQ� NXUXWPD� LúOHPOHULQL� YH� &�

YLWDPLQL�LoHUL÷LQH�HWNLVL�VXQXOPXúWXU��9LWDPLQ�&�LQVDQODU�LoLQ�|QHPOL�YH�|QHPOL�ELU�EHVLQ�PDGGHVLGLU�

YH� EHVLQOHULQ� NDOLWH� LQGHNVL� RODUDN� NDEXO� HGLOLU�� %LUoRN� DUDúWÕUPDFÕ� )DUNOÕ� NXUXWPD� \|QWHPOHULQLQ� &�

YLWDPLQL� LoHUL÷L� �]HULQH� HWNLVLQL� ELOGLUPLúOHUGLU�� 9LWDPLQ� &� ER]XOPD� PHNDQL]PDODUÕQGD� |QHULOHQ�

NLQHWL÷L�WDQÕPODPDN�LoLQ�X\JXODQDQ�PRGHOOHU�YH�D\UÕFD�VRQ�]DPDQODUGD�EX�EHVLQ�PDGGHOHULQLQ�\�NVHN�

WXWXOPDVÕQÕ�DPDoOD\DQ�NXUXWPD�LúOHPOHULQGH�LOHUOHPHOHU�VD÷ODQPÕúWÕU�(Santos, Silva, 2008). 

YaOGÕ]�YH�(UWHNLQ'in 2001'de \DSWÕ÷Õ�EX�oDOÕúPDGD��J�QHú�HQHUMLVLQGHQ�ROXúDQ�ELU�J�QHú�kabini 

NXUXWXFX��NXUXWPD�GHQH\OHULQGH� ÕVÕWÕFÕ� YH�NXUXWPD�NDELQL�NXOODQÕOPÕúWÕU��.DEDN��\HúLOELEHU�� GROPDOÕN�

biber, \HúLO�IDVXO\H�YH�VR÷DQ�LQFH�WDEDNDODU�KDOLQGH�NXUXWXOPXúWXU��ho�IDUNOÕ�NXUX�KDYD�KÕ]Õ�HWNLOHULQL�

EHOLUOHPHN� LoLQ� NXUXWPD� LúOHPLQH� X\JXODQPÕúWÕU�� %XQODUÕQ� NXUXPD� H÷ULOHULQL� DoÕNODPDN� LoLQ� �U�QOHU�

IDUNOÕ�QHP�RUDQÕ�PRGHOOHUL�JHUoHNOHúWLULOPLúWLU�YH�EHOLUOHPH�NDWVD\ÕODUÕQD��5���J|UH�GH÷HUOHQGLULOPLúWLU��

6RQXoODU�� NXUXWPD� KDYDVÕ� VÕFDNOÕ÷ÕQÕQ� \DNODúÕN� ��� �&� 
\H� NDGDU� \�NVHOGL÷LQL� J|VWHUPLúWLU�� .XUXWPa 

KDYDVÕ� KÕ]ÕQÕQ� NXUXWPD� LúOHPL� �]HULQGHNL� HWNLVL� GH� |QHPOL� EXOXQPXúWXU�� *�QHú� WDUDIÕQGDQ� IDUNOÕ�

VHE]HOHU�LoLQ�������YH�������VDDW�NXUXWPD�JHUoHNOHúPLúWLU �<DOGÕ]��(UWHNLQ�������. 

6HoNLQ�YH�7DúHUL�����¶GH�PH\YH�YH�VHE]HOHULQ�NXUXWXOPDVÕ�YH�PXKDID]D�HGLOPHVLQH�\|QHOLN�

LQFHOHPHOHU� \DSPÕúODUGÕU�� 7�NHWLP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� JHQHOGH� NXUX� PH\YHOHU� GLUHNW� RODUDN�

W�NHWLOPH\H� KD]ÕU� GXUXPGDGÕU� IDNDW� NXUX� VHE]HOHULQ� W�NHWLPH� KD]ÕU� GXUXPD� JHOPHVL� LoLQ� ELUWDNÕP�

LúOHPOHUGHQ� �KDúODPD�� SLúLUPH� YE��� JHoPHVL� JHUHNPHNWHGLU�� 6RQ� G|QHPOHUGH� �U�QOHUGHNL� LoHULN�

ND\ÕSODUÕQÕ� HQ� D]D� LQGLUHUHN� \HPH� NDOLWHVLQLQ� HQ� �VW� VHYL\HOHUH� WDúÕQGÕ÷Õ� \HQL� �U�Q� YH� \HQL�PHWRGODU�

JHOLúWLULOPH\H� oDOÕúÕOPDNWDGÕU� *ÕGD� WHNQRORMLVL� J�Q� JHoWLNoH� JHOLúPHNWHGLU� YH� EXQXQOD� ELUOLNWH�

JHOHQHNVHO� JÕGD�PXKDID]D� LúOHPOHULQH� HN� RODUDN� \HQL�PXKDID]D� \|QWHPOHUL� GH� JHOLúWLULOPHNWHGLU��%X�
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\|QWHPOHUGHQ� |]HOOLNOH� VX� DNWLYLWHVLQLQ� �DZ�� D]DOWÕOPDVÕ\OD birlikte pH¶QÕQ G�ú�U�OPHVL�� KDILI� ÕVÕWPD 

\|Qtemleri, koruyucu kXOODQÕPÕ� gibi oHúLWOL� HWNHQOHULQ� ELUOLNWH� YH� EHOLUOL� G�]H\OHUGH NXOODQÕOPDVÕ\OD 

ELUOLNWH��U�QOHULQ DVÕO�|]HOOLNOHULQLQ oRN�D]�GH÷LúWL÷L�J|U�OPHNWHGLU. 6RQ�\ÕOODUGD�W�NHWLFLOHU�NXUXWXODQ�

�U�QOHULQ�\DQÕQGD�EXQODUOD�DUDVÕQGD�WDW�YH�GRNXGD�oRN�D]�IDUN�RODQ�µ\DUÕ�NXUXWXOPXú¶�\D�GD�µRUWD�QHPOL¶�

�U�QOHUH� GH� WDOHS� J|VWHUPHNWHGLU�� 2UWD� QHPOL� PH\YH� YH� VHE]H� JUXEXQD� GDKLO� RODQ� �U�QOHULQ� VX�

DNWLYLWHOHUL� ����� LOH� ����� DUDVÕQGD� GH÷LúPHNWHGLU� ve nem mikWDUODUÕ� ���� LOH� ���� DUDVÕQGD�

GH÷LúPHNWHGLU� <DUÕ-kuUXWXOPXú�ya da RUWD�QHPOL��U�Q�HOGH�HWPHN�LoLQ�ya tamamen kuru olan meyve 

ve VHE]HOHULQ� VX� LOH� UHKLGUH�HGLOHUHN�QHP� LoHULNOHULQLQ� LVWHQLOHQ�G�]H\H�JHWLULOPHVL� VD÷ODQÕU�\D�GD� ilk 

NXUXWPD�V�UHFLQGH��U�Q�Q�QHP�LoHUL÷L�LVWHQLOHQ�VHYL\H\H�G�úW�÷��]DPDQ�NXUXWPD�LúOHPLQH�son verilir. 

7�NHWLFL� WDUDIÕQGDQ� GDKD� oRN� WHUFLK� HGLOHQ� �U�QOHU� \DUÕ� NXUXWXOPXú� �U�QOHUGLU��%XQODU� \HPH� NDOLWHVL�

DoÕVÕQGDQ�oRN�GDKD�\XPXúDN�ELU�\DSÕ\D�VDKLS�ROGX÷X�JLEL�WD]H��U�QH�GDKD�EHQ]HU�\DSÕGDGÕUODU��6HoNLQ�

YH�7DúHUL�������. 

$\DQ
ÕQ�����
da \DSWÕ÷Õ�EX�oDOÕúPDGD��KHP�J�QHúWH�KHP�GH KDYD�LOH�J�oOHQGLULOPLú�IÕUÕQODUGD�

���&�� ���&� YH� ���&¶OLN� VÕFDNOÕNODUGD� GRPDWHVOHULQ� NXUXWPD� LúOHPLQL� JHUoHNOHúWLULS� |]HOOLNOHULQL�

NDUDNWHUL]H� HWPLúOHUGLU�� %|\OHFH� NXUX� PDGGH�� OLNRSHQ�� UHQN� SDUDPHWUHOHUL�� Hidroksimetil Furfural 

(HMF), ȕ-karoten, antioksidan aktiviteOHUL� EDúWD� ROPDN� �]HUH� NXUXWXODQ� GRPDWHVOHUGH� YH� WD]H�

GRPDWHVOHUGH� NXUXWPDQÕQ� IL]LNVHO� YH� NLP\DVDO� NDUDNWHULVWLNOHUL� �]HULQH� oDOÕúPÕúODUGÕU�� � <DSÕODQ�

oDOÕúPDGD� ���&�� ���&� YH ���&¶OLN� IÕUÕQODUGD kurutulan domateslerde 91.2, 126.7, ve 102.4 mg/g 

likopen, 35.26, 21.33 ve 29.48 mg/g ȕ-karoten |Oo�P�� \DSÕOÕUNHQ� J�QHúWH� NXUXWXODQ� domateslerde 

111.4 mg/g likopen, 20.84 mg/g ȕ-karoten ve taze domateslerde 19.93 mg/g likopen, 4.158 mg/g ȕ-

karoten |Oo�POHUL� \DSÕOPÕúWÕU. HMF LVH� \DOQÕ]FD ���&¶OLN� IÕUÕQGD� NXUXWXOPXú� GRPDWHVOHUGH� ����-

�������PJ�J� DUDOÕ÷ÕQGD� EXOXQPXú olup 40�& YH� ���& µGH� YH� J�QHúWH� NXUXWXODQ� GRPDWHVOHU� LOH� WD]H�

GRPDWHVOHUGH� EXOXQDPDPÕúWÕU. dDOÕúPDGD� NXOODQÕODQ� Gomateslerin toplam antioksidan aktiviteleri 

incelenGL÷LQGH�� GR÷DO� RUWDPGD� YH\D� IÕUÕQGD� NXUXWXODQ� domateslerin antioksidan aktivitelerinin taze 

GRPDWHVOHUH� J|UH� GDKD� ID]OD� ROGX÷X� J|]OHPOHQPLúWLU�� $QFDN� GR÷DO� RUWDP� YH\D� IÕUÕQGD� NXUXWXODQ�

GRPDWHVOHULQ� DQWLRNVLGDQ� DNWLYLWHOHUL� DUDVÕQGD� |QHPOL� G�]H\GH� ELU� IDUN� EXOXQPDPÕúWÕU�� $\UÕFD�

GRPDWHVOHULQ�VXGD�o|]�Q�U�NXUX�PDGGH�LoHULNOHUL�LOH�&,(-L*a*b*a/b renk parametrelerinin kurutma ile 

GH÷LúLPL�GH�LQFHOHQPLúWLr. <DSÕODQ�oDOÕúPD�VRQXFXQGD�GR÷DO�RUWDPGD�YH�IÕUÕQGD�NXUXWXODQ�GRPDWHVOHULQ�

karakteristik |]HOOLNOHULQGH� |QHPOL� ELU� IDUN� J|U�OPH]NHQ�� WD]HOHUL� LOH� DUDVÕQGD� IDUN� J|U�OP�ú ve 

kromatogramlar GD� EX� EXOJXODUÕ� GR÷UXODPÕúWÕU�� 6RQXo� RODUDN�� IDUNOÕ� úHNLOOHUGH� NXUXWPD� LúOHPL�

GRPDWHVLQ� NDUDNWHULVWLN� |]HOOLNOHULQL� oRN� ID]OD� HWNLOHPH]NHQ� DVÕO� |QHPOL� RODQ� Gomatesin taze ya da 

kuUXWXOPXú�ROXS�ROPDGÕ÷ÕGÕU�(Ayan, 2010). 

.RFD\L÷LW¶LQ 2010'da \DSWÕ÷Õ� oDOÕúPDGD NÕUPÕ]ÕELEHU� YH� EH]HO\H� VHE]HOHri kullanÕOPÕúWÕU�� %X�

sebzeler VÕFDN�KDYDOÕ�ELU�NXUXWXFXGD�NXUXWulPXú�YH�NXUXWPD�LúOHPLQLQ�VHE]HOHU��]HULQGH�NDUDNWHULVWLN�

|]HOOLNOHUL��]HULQH�HWkileri incelenPLúWLU� .ÕUPÕ]ÕELEHU�YH�EH]HO\HOHULQ�NXUXWXOPDVÕ�VRQXFXQGD�kuruma 

KÕ]Õ�YH�V�UHVL��|Q�LúOHPOHULQ�HWNLOHUL��HWNLQ�GLI�]\RQ�NDWVD\ÕVÕ�YH�DNWLYDV\RQ�HQHUMLVLQGHNL�GH÷LúLP��VRQ�
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�U�Q�Q� UHQJL�YH� UHKLGUDV\RQ�NDSDVLWHVL�oDOÕúPDODUÕ�\DSÕOPÕúWÕU��$\UÕFD��NXUXPD�NLQHWL÷LQL�EHOLUOHPHN�

LoLQ�QHP�RUDQÕ-NXUXPD�V�UHVL�H÷ULOHUL�DPSLULN�GHQNOHPOHUGHQ�Newton, Henderson ve Pabis, Page ve 

/RJDULWPLN�NXOODQÕOPÕúWÕU. <DSÕODQ�oDOÕúPD�VRQXFXQGD |Q�LúOHPOHULQ�\DSÕOPDVÕ�YH�NXUXWPD�VÕFDNOÕ÷ÕQÕQ�

DUWWÕUÕOPDVÕ NXOODQÕODQ� VHE]HOHULQ� NXUXWPD� V�UHOHULQL� D]DOWWWÕ÷Õ� YH� GLI�]\RQ� NDWVD\ÕVÕ\OD� ELUOLNWH�

UHGLKUDV\RQ� NDSDVLWHVLQL� GH� DUWWÕUGÕ÷Õ� J|]OHPOHQPLúWLU� .ÕUPÕ]ÕELEHU� YH� EH]HO\HQLQ� NXUXWXOPDVÕQGD�

\DSÕODQ�|Q�LúOHPOHULQ�YH�NXUXWPD�VÕFDNOÕ÷ÕQÕQ��U�QOHULQ�UHQNOHUL��]HULQH�HWNL�HWWL÷L�GH�J|]OHPOHQPLúWLU��

$\UÕFD� NXUXWXODQ� VHE]HOHULQ� GLOLP� NDOÕQOÕ÷ÕQÕQ� D]DOPDVÕyla birlikte NXUXWPD� V�UHVLQLQ� GH� G�úW�÷��

J|]OHPOHQPLúWLU��.RFD\L÷LW�������. 

.XUXWPD� JHoPLúWHQ� J�Q�P�]H� NDGDU� JHOHQ� ELU� PXKDID]D� \|QWHPLGLU� .XUXWPD� JÕGD�

�U�QOHULQLQ� KHP� GD\DQÕNOÕOÕ÷ÕQÕ� DUWWÕUPDN� KHP� GH� PLNUREL\DO� ER]XOPDODUÕQÕ� |QOH\HUHN� NLP\DVDO�

UHDNVL\RQODUÕQ� \DYDúODWÕOPDVÕ� \D� GD� GXUGXUXOPDVÕ� VXUHWL\OH� �U�Q� LoLQGHNL� VX\XQ� X]DNODúWÕUÕOPDVÕ�

LúOHPLGLU�� MeyYH� YH� VHE]HOHULQ� NXUXWXOPDVÕQGD� GR÷DO� NRúXOODUÕQ� \DQÕQGD� ELUoRN� \DSD\� NXUXWPD�

\|QWHPOHUL� GH� JHOLúWLULOPLúWLU� EXQODU� NRQYDQVL\RQHO� NXUXWPD�� YDNXP� NXUXWPD�� NÕ]ÕO|WHVL� ÕúÕQODU� LOH�

kurutma, ozPRWLN�NXUXWPD��GRQGXUDUDN�NXUXWPD�YH�PLNURGDOJD�NXUXWPD�\|QWHPOHULdir. Karabacak ve 

DUNDGDúODUÕQÕQ� ����
GH� \DSWÕ÷Õ� EX� oDOÕúPDGD, PH\YH� VHE]HOHULQ� NDOLWH� |]HOOLNOHUL� �]HULQH�mikrodalga 

NXUXWPD�\|QWHPLQLQ� DYDQWDMODUÕ YH�GH]DYDQWDMODUÕ� HOH� DOÕQPÕúWÕU��%XQXQ�\DQÕQGD�NXUXWXODQ�PH\YH�YH�

VHE]HOHUGH�PLNURGDOJD�NXUXWPD�LOH�GL÷HU�NXUXWPD�\|QWHPOHULQLQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕODUDN�PH\YH�YH�

VHE]HOHUGHNL�NXUXWPD�V�UHOHUL��NXUXPD�KÕ]ODUÕ�YH�NDOLWH�|]HOOLNOHULQH�HWNLVL�GH÷HUOHQGLULOPH�NDSVDPÕQD�

DOÕQPÕúWÕU�(Karabacak, Sinir, Suna, 2015). 

3RODWoÕ� ����
GH� WÕEEL� DURPDWLN� ELWNLOHUGHQ� RODQ� UH\KDQGD� IDUNOÕ� NXUXWPD� NRúXOODUÕ� YH� IDUNOÕ�

NXUXWXFXODUGD� oDOÕúPD� \DSPÕúWÕU�� %X� oDOÕúPD� VÕUDVÕQGD� HW�YGH� NXUXWPD�� J|OJHGH� NXUXWPD�� J�QHúWH�

NXUXWPD�� PLNURGDOJDGD� NXUXWPD� YH� GR÷UXGDQ� GH÷PHOL� NXUXWPD� ROPDN� �]HUH� �� IDUNOÕ� NXUXWPD�

\|QWHPLQL� NXOODQÕOPÕúWÕU��dDOÕúPDGD� NXUXWXODQ� �U�QOHULQ NXUXPD� SHUIRUPDQVÕ�� NXUXPD� NLQHWL÷L�� UHQN�

DQDOL]L�YH�XoXFX�\D÷�DQDOL]L�\DSÕOPÕúWÕU��'R÷UXGD�GH÷PHOL�NXUXWXFXGD�NXUXWPD�LúOHPL���-66 saat FLYDUÕ�

V�UHUNHQ�LNL�IDUNOÕ�NDUÕúWÕUPD�VÕNOÕ÷ÕQGD�NXUXWPD�LúOHPL�\DSÕOPÕúWÕU�YH�VRQXFXQGD�NDUÕúWÕUPDQÕQ�NXUXPD�

]DPDQÕQD� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� J|U�OP�úW�U�� (W�YGH� NXUXWPD� LúOHPL� ���&�� ���&� YH� ���&¶OLN�

VÕFDNOÕNODUGD yaSÕOPÕú�YH�NXUXWPD�LúOHPL�VÕUDVÕ\OD��������YH����VDDW�V�UP�úW�U��(W�YGH����&¶GH \DSÕODQ 

NXUXWPDQÕQ� GL÷HU� VÕFDNOÕNODUD� J|UH� GDKD� KÕ]OÕ� NXUXPD� VD÷ODGÕ÷Õ� J|U�OP�úW�U��0LNURGDOJDGD� Nurutma 

iki IDUNOÕ� J�o� VHYL\HVLQGH� \DSÕOÕUNHQ NXUXWPD� LúOHPL� GL÷HU� NXUXWPD� \|QWHPOHULQH� J|UH� oRN� KÕ]OÕ�

JHUoHNOHúPLúWLU� \DNODúÕN 9-��� GDNLND� LoHULVLQGH� WDPDPODQPÕúWÕU�� $QFDN� PLNURGDOJDGD \DSÕODQ 

NXUXWPDQÕQ�reyhan bitkisinin kalite |]HOOLNOHUi EDNÕPÕQdan ROXPVX]�VRQXo�YHUGL÷L�YH X\JXQ�ROPDGÕ÷Õ�

VRQXFXQD�YDUÕOPÕúWÕU��*|OJHGH�YH�J�QHúWH�NXUXWXODQ�UH\KDQ�ELWNLOHULQLQ�\LQH�NDOLWH�|]HOOLNOHUL�ROXPVX]�

\|QGH� HWNLOHQPLúWLU� 'R÷UXGDQ� GH÷PHOL� NXUXWXFXGD� NDUÕúWÕUÕODUDN� \DSÕODQ� NXUXWXOPD� LúOHPLQGH� LVH 

reyhan bitkisinin kalite |]HOOLNOHUi DoÕVÕQGDQ KHUKDQJL� ELU� SUREOHPOH� NDUúÕODúÕOPDPÕú� YH� uygun bir 

kurutma y|QWHPL�ROGX÷X�J|]OHPOHQPLúWLU �3RODWoÕ�������. 
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Vural ve Duman 2001'de \DSWÕNODUÕ� oDOÕúPDGD GRPDWHVLQ� NXUXWPD� LúOHPL� |QFHVLQGH� KHP�

ER]XOPDVÕQÕ�\DYDúODWPDN�KHP�GH�PXKDID]D�V�UHVLQL�DUWWÕUPDN�DPDFÕ\OD� WX]ODPD� LúOHPL�\DSPÕúODUGÕU��

<DSÕODQ� oDOÕúPD� VRQXFXQGD� WX]ODPD� LúOHPLQLQ� \DSÕOGÕ÷Õ� GRPDWHVOHUGH� UHQJLQ� PHWDV�OILW� X\JXODPDVÕ�

\DSÕODUDN� NXUXWXODQODU� NDGDU� NÕUPÕ]Õ� ROPDGÕ÷Õ� NLUOL� NLUHPLW� NÕUPÕ]ÕVÕ� UHQJLQL� DOGÕ÷Õ� YH� NXUXWXODQ�

GRPDWHVOHULQ�NÕVD�ELU�V�UH�VRQUD�EX�UHQJL GH�ND\EHGLS�L\LFH�NDUDUGÕ÷Õ�J|]OHPOHQPLúWLU�(Vural, Duman, 

2001). 

1RRUL� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� EX� oDOÕúPD, 2017-��� \ÕOODUÕQGD� ,UDN
ÕQ� .HUN�N� (\DOHWL�

KomEHWODU�N|\�QGH�JHUoHNOHúWLULOPLúWLU� %X�oDOÕúPDQÕQ�DPDFÕ�IRVIRU�YH�JLEHUHOOLN�DVLGLQ��]�P��Vitis 

vinifera L.��E�\�PH�YH�YHULPLQH�HWNLVLQL�GH÷HUOHQGLUPHNWLU��%X�GHQH\GHNL�LON�IDNW|U������IRVIRU�LoHUHQ�

IRVIDWOÕ� J�EUH� LOH� VD÷ODQDQ� �o� VHYL\HOL� ���5 ve 10 g/l) P2O5 IRUPXQGDNL� IRVIRUGX�� øNLQFL� IDNW|U��

giberellik asit konsaQWUDV\RQODUÕQÕQ� �o� VHYL\HVL� ������� YH� ���� PO�O�� LGL�� 'HQHPH� WDPDPHQ� WHVDG�I�

EORNODUÕ� GHQHPH� GHVHQLQH� J|UH� �o� WHNHUU�UO�� RODUDN� NXUXOPXú� YH� ELU� DVPD� WHN� SDUVHO� RODUDN� NDEXO�

HGLOPLúWLU��%X�oDOÕúPDQÕQ�VRQXoODUÕ�� IRVIRU�YH�JLEHUHOOLN� DVLGLQ��]�P�Q�\DSUDN�DODQÕ��NORURILO� LoHUL÷L��

NDUERQKLGUDWODU��VDONÕP�VD\ÕVÕ��VDONÕP�D÷ÕUOÕ÷Õ��PH\YH�VD\ÕVÕ��PH\YH�VX\X�\R÷XQOX÷X��WRSODP�o|]�Q�U�

NDWÕ�PDGGH�PLNWDUÕ� YH� WRSODP�DVLWOL÷L� �]HULQH� |QHPOL� HWNLOHULQL� J|VWHUPLúWLU (Noori, Lateef, Muhsin, 

2018). 

El-*KDPU\
QLQ�����
GD�YH�+DVKPL
QLQ�����
GH�\DSWÕNODUÕ�oDOÕúPDODUGD�K�PLN�DVLtler, fosforik 

asitler ve aminoDVLWOHU�N|N�E�\�PHVLQL� L\LOHúWLUPLú�YH� WRSUD÷D�HNOHQGL÷LQGH�DNWLYLWH\L�DUWÕUPÕúWÕU (El-

Ghamry 2009; Hashmi 2017). 

Mitchell ve Walters'in 2004'de yapWÕ÷Õ�EX�oDOÕúPDGD�WDUÕPGD�ELWNLOHU�LoLQ�IRVIRU�ND\QD÷Õ�RODUDN�

IRVIRULN� DVLW� JLEL� LQRUJDQLN� ELOHúLNOHU� HVDV� RODUDN� NXOODQÕOGÕ� YH� \DSUDN� VSUH\L� ELWNLOHUGH� KDVWDOÕN�

GLUHQFLQL�DUWÕUPÕúWÕU (Mitchell, Walters, 2004). 

h]�P��Vitis vinifera L.) ÕOÕPDQ�E|OJHOHULQ�HQ nadide meyve bitkilerinin her birinde yer almakla 

ELUOLNWH�� WURSLNDO� YH� VXEWURSLNDO� WDUÕPVDO� LNOLP� NRúXOODUÕQGD� EDúDUÕ\OD� \HWLúWLULOPLúWLU�� %X� oDOÕúPDGD��

*LEHUHOOLN� DVLGLQ� �]�P NDOLWHVL� YH� YHULPLQH� HWNLOHUL� GH÷HUOHQGLULOPLúWLU��%LWNL� KRUPRQODUÕ� JHOLúLPVHO�

IDDOL\HWOHULQ� HQWHJUDV\RQX� LoLQGH� ROD÷DQ�VW�� GHUHFHGH� JHUHNOL� DMDQODU� *$3 RODUDN� GD� DGODQGÕUÕOÕU. 

Ancak giEHUHOOLN�WHULPL�JHQHOOLNOH�W�P�JLEHUHOOLQOHUL�WDQÕPODPDN�LoLQ�NXOODQÕOÕU��$NWLI�JLEHUHOOLQOHU her 

ELUL��]�P�ELWNLVLQGH�EXOXQDQ�JLEHUHOOLQ�WLSLQH�ED÷OÕ�RODUDN�ELUoRN�IL]\RORMLN�HWNL�J|VWHULU� %X�oDOÕúPDGD 

VRQXo� RODUDN� \DOQÕ]FD� JLEHUHOOLN� DVLWWHQ� �IDUNOÕ� NLP\DVDOODUOD� ELUOHúWLULOHQ�� \DSUDN� VSUH\OHUL�

|QHULOPHNWHGLU� )DUNOÕ�JHOLúLP�HYUHOHULQGH�oHúLWOL�NRQVDQWUDV\RQODU��]�PGH�KHP�NDOLteyi hem de verimi 

DUWÕUPÕúWÕU (Pahi, Rout, Saxena, 2020). 

Kaya ve Zengin¶LQ� ����¶GH� \DSWÕ÷Õ EX� oDOÕúPDGD oLQNR� QRNVDQOÕ÷ÕQD� VDKLS� RODQ� VHUD�

WRSUD÷ÕQGD� \HWLúWLULOHQ� PDUXO� ELWNLVLQLQ� YHULPL� �]HULQH� HWNLOHULQL� DUDúWÕUPDN� VXUHWL\OH� WRSUD÷D� artan 

dozlarda 0, 1, 2 ve 3 kg úHNOLQGH�=Q624-d6�GD-1  �oLQNR�V�OIDW) YH�\DSUD÷D da yine artan dozlarda 0, 10, 

50, ve 250 mg GA3 (giberellik asit) X\JXODPÕúODUGÕU�� <DSÕODQ� oDOÕúPD� VRQXFXQGD� HQ� \�NVHN� YHULP�
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GH÷HUOHULQLQ� �� NJ� d6� GD-1 X\JXODPDVÕQGD�� \DSUDNWD� HQ� \�NVHN� 1�� 3�� .� ���� PJ� *$3 L -1 

X\JXODPDVÕQGD��HQ�\�NVHN�=Q�LoHUL÷L� LVH����PJ�*$3 L -1 X\JXODPDVÕQGDQ�HOGH�HGLOPLúWLU��*HQHOOLNOH�

WRSUD÷D���NJ�d6�GD-1 LOH�\DSUD÷D����PJ�*$3 L-1 ¶LQ�ELUOLNWH�X\JXODQGÕ÷Õ�ELWNLOHUGH�D\UÕ�D\UÕ�X\JXODQDQ�

ELWNLOHUH� J|UH� YHULPL� |QHPOL� GHUHFHGH� DUWWÕUGÕ÷Õ� J|]OHPOHQPLúWLU�� 6DGHFH� d6� GR]ODUÕQÕQ� V|]� NRQXVX�

parametrelere etkileri, sadece GA3 GR]ODUÕQÕQ�HWNLOHULQGHQ�GDKD�\�NVHN�EXOXQPXúWXU��$\UÕFD� \DSUD÷ÕQ�

1��3��.�NDSVDPÕQD���NJ�d6�GD-1 ile 250 mg GA3 L-1¶LQ�ELUOLNWH�X\JXODQPDVÕQÕQ�HWNLOHUL�GDKD�\�NVHN 

J|U�O�UNen��=Q�NRQVDQWUDV\RQXQD���NJ�d6�GD-1 ile 50 mg GA3 L-1¶LQ�ELUOLNWH�X\JXODQPDVÕQÕQ�HWNLOHUL�

GDKD�\�NVHN�oÕNPÕúWÕU��%XQXQ�\DQÕQGD \DSUD÷ÕQ�=Q�NRQVDQWUDV\RQX�VDGHFH�d6�X\JXODPDVÕ\OD�NRQWUROH�

(33.14 mg kg-1 �� J|UH� ���� DUWDUNHQ� ����10 mg kg-1), sadece GA3 X\JXODPDVÕ� LOH� ���� RUDQÕQGD�

DUWPÕúWÕU��<DSUD÷ÕQ�=Q�konVDQWUDV\RQXQGD�HQ�\�NVHN�DUWÕú������LOH ��NJ�d6�GD-1 ve 50 mg GA3 L-1 

X\JXODPDVÕQGDQ�HOGH�HGLOPLúWLU�(Kaya, Zengin, 2018). 

$NNXú� YH� %LQLFL¶QLQ� ����¶GH� \DSWÕ÷Õ� EX� oDOÕúPDGD� WX]OX� WRSUDN� NRúXOODUÕQGD� \HWLúWLULOHQ�

EX÷GD\�ELWNLVLQLQ�JHOLúPH�IL]\RORMLVL\OH�ELUOLNWH�ELUWDNÕP�EHVLQ�HOHPHQWOHULQLQ�DOÕPÕ��]HULQH�HWNLOHULQLQ�

DUDúWÕUÕOPDVÕ� DPDFÕ\OD� Jiberellik asit (GA3�� YH� DEVLVLN� DVLW� �$%$�� NXOODQÕOPÕúWÕU�� %LWNLVHO� Pateryal 

olarak; ekmeklik KaraFDGD÷- ��� YH� PDNDUQDOÕN� )ÕUDW-93 EX÷GD\� oHúLWOHUL� NXOODQÕOPÕúWÕU�� <HWLúWLUPH�

RUWDPÕ�NXP��WRUI�YH�SHUOLW���������RODUDN�VDNVÕGD�KD]ÕUODQPÕúWÕU��%LWNLOHUH�WRSUDNWDQ�\�NVHN�VHYL\HGH�WX]�

koQVDQWUDV\RQX� X\JXODQÕUNHQ� \DSUDNWDQ GA3 YH� $%$� X\JXODQPÕúWÕU�� <aprak ve N|N� NXUX� PDGGH�

D÷ÕUOÕ÷Õ��NORURILO�LoHUL÷L� membran SHUPDELOLWHVL��N|N�YH�\DSUDNWD�1D� &D��YH�.�LoHULNOHUL�EHOLUOHQPLútir. 

UyJXODPDODU���L��VDGHFH�EHVLQ�VRO�V\RQX��.����LL��EHVLQ�VRO�syonu + NaCl (100 mmol/L) (K+T); (iii) 

EHVLQ�VRO�syonu + NaCl (100 mmol/L�������SSP�$%$���LY��EHVLQ�VRO�syonu + NaCl (100 mmol/L) + 

����SSP�$%$���Y��EHVLQ�VRO�syonu + NaCl (100 mmol/L) + 50 ppm GA3 YH��YL��EHVLQ�VRO�syonu + 

NaCl (100 mmol/L) + 100 ppm GA3��<DSÕODQ�oDOÕúPD�VRQXFXQGD�WX]�VWUHVL�NRúXOODUÕ�DOWÕQGD�X\JXODQDQ�

fitohorPRQODU�� ELWNLQLQ�PRUIRORMLN� YH� IL]\RORMLN� JHOLúLPL� �]HULQH� ROXPOX� HWNL HWWL÷L� J|]OHPOHQPLúWLU� 

Yapraklarda tX]OX� NRúXOODU� DOWÕQGD� NORURILO� LoHUL÷L� G�úP�ú� YH� PHPEUDQ� SHUPDELOLWHVL� DUWPÕúWÕU� YH�

E|\OHFH�GA3 YH�$%$�X\JXODPDVÕ�LOH�NRQWUROH�\DNODúWÕ÷Õ�J|]OHPOHQPLúWLU��7X]�X\JXODPDVÕ�VRQXFX�1D�

LoHUL÷L�DUWÕú�J|VWHUPLú, &D�YH�.�LoHULNOHUL�D]DOÕú�J|VWHUPLúWLU��<DSÕODQ�ILWRKRUPRQ�X\JXODPDODUÕ\OD�&D�

YH�.�LoHULNOHULQGH�NÕVPHQ de olsD�NRQWURO�GH÷HUOHULQH�\DNODúWÕ÷Õ�J|]OHPOHQPLúWLU �$NNXú�%LQLFL�������. 

7�NHWLFL�WDOHSOHUL VRQ�\ÕOODUGD�KHP�'�Q\D¶GD�KHP�GH�7�UNL\H�SD]DUÕQGD�JÕGDODUÕQ�LúOHQPHVLQGH�

NLP\DVDO� HWNLOHULQ� HQ� D]D� LQGLULOPHVL� \LQH� JÕGDODUÕQ� HQ� D]� G�]H\GH� LúOHQPLú� ROPDVÕ�� GR÷DO� �U�QH��

RUJDQLN��U�QH�GR÷UX�DUWÕú�J|VWHUPHNWHGLU��<DSÕODQ�DUDúWÕUPDODU�VRQXFXQGD�W�NHWLFLOHU DUWÕN�KHP�NHQGL�

E|OJHOHULQGHNL� �U�QOHUL� KHP�GH� NHQGL� E|OJHOHULQGH� ROPD\DQ� �U�QOHUL� \Dú� \D� GD� NXUX� RODUDN� W�NHWPH�

DOÕúNDQOÕ÷Õ�ND]DQPÕúODUGÕU� 6RQ�\ÕOODUGD�NXUXWXOPXú�PH\YH�YH�VHE]HOHU��GL÷HU�LúOHQPLú�JÕGDODUD�RUDQOD 

|]HOOLNOH� EHVLQ� GH÷HUL� DoÕVÕQGDQ� ELUoRN� |QHPOL� IDNW|U�� LoLQGH� EDUÕQGÕUGÕ÷ÕQGDQ� |QHPL� JLGHUHN�

DUWPDNWDGÕU�� 7�NHWLFL� WDOHSOHULQLQ� \DQÕQGD� EHVLQ� GH÷HUL� DoÕVÕQGDQ� GD� |QHPL� DUWDQ� NXUXWPD� VHNW|U���

J�Q�P�]GH�DUDQÕODQ�YH�WHUFLK�HGLOHQ�ELU�DODQ�KDOLQH�JHOPLúWLU��*�Q�P�]GH�KD]ÕU�YH LúOHQPLú�JÕGDODUÕQ�

JLGHUHN� DUWPDVÕ� YH� EXQXQ� SDUDOHOLQGH� W�NHWLPLQLQ� GH� \D\JÕQODúPDVÕ EX� W�U� JÕGDODUÕQ� WHPHOL� RODQ�



14 
 

NXUXWXOPXú�PH\YH� YH� VHE]HOHULQ� GH� SRS�ODULWHVLQL� JLGHUHN� DUWWÕUPÕúWÕU��<DSÕODQ� oDOÕúPDGD�Gaziantep 

\|UHVLQGHNL� GROPDOÕN� olarak kurutulan SDWOÕFDQ� YH� NDEDN� sebzelerL� LOH� oDOÕúÕOPÕúWÕU�� %X� VHE]HOHU� Lo�

SD]DUGD� WDOHS� J|UG�÷�� JLEL�� |]HOOLNOH� $YUXSD� �ONHOHULQGH� \DúD\DQ� 7�UN� YDWDQGDúODUÕ� WDOHEL� �]HULQH�

\XUWGÕúÕQD�GD�SD]DUODQPDNWDGÕU��%X�QHGHQOH�HNRQRPLN�GH÷HUL�RODQ�QHUHGH\VH�PDUNDODúPÕú�EX��U�QOHU�

�]HULQH�\DSÕODQ�EX�oDOÕúPD�|]J�QG�U� 

3. MATERYAL VE <g17(0   

3.1.Materyal 

dDOÕúPDPÕ]GD� ELWNLVHO� PDWHU\DO� RODUDN *D]LDQWHS� \|UHVLQH� |]J�� \HUHO� oHúLWOHU� RODQ Antep 

GROPDOÕN NDEDN�YH�$QWHS�SDWOÕFDQÕ�RODUDN DGODQGÕUDFD÷ÕPÕ]�yerel SRS�ODV\RQODU�NXOODQÕOPÕúWÕU��ùHNLO�

�
GH� NDEDN� YH� SDWOÕFDQD� DLW� J|U�Q�POHU� YHULOPLúWLU�� Topraktan asiW� X\JXODPDVÕ LoLQ�� Fosforik asit 

NXOODQÕOPÕúWÕU��<DSUDNWDQ��LoHUL÷LQGH�EHQ]LODGHQLQ�YH�JLEHUHOOLQ�hormonu EXOXQDQ�$JUREHVW�ILUPDVÕQD�

aLW�3XOVXIHU��U�Q� NXOODQÕOPÕúWÕU� 

 

ùHNLO�1 'HQHPHGH�NXOODQÕODQ�*D]LDQWHS�\|UHVLQH�DLW�\HUHO�NDEDN�YH�SDWOÕFDQ�PH\YHOHUL 

3.2. <|QWHm 

dDOÕúPD WHVDG�I� EORNODUÕ� GHQHPH� GHVHQLQH� J|UH G�]HQOHQPLútir. Topraktan fosforik asit ve 

yapraktan hormon uygulamalarÕ \DSÕOPÕú�� EX� X\JXODPDODUÕQ� NDEDN� YH� SDWOÕFDQGD� YHULP� YH� PH\YH�

NDOLWH� |]HOOLNOHUL� �]HULQH� HWNLVL� JHOHQHNVHO� \HWLúWLULFLOLN� \|QWHPL� LOH� NDUúÕODúWÕUÕOPÕúWÕU�� $\UÕFD� EX�

uygulamalardan sonra hasat edilen �U�QOHU� J�QHúWH� YH� IÕUÕQGD� NXUXWXOPXú� YH meyvelerin besin 

GH÷HUOHUL�NXUXWPD�\|QWHPL�EDNÕPÕQGDQ�GD�NDUúÕODúWÕUÕOPÕúWÕU� 
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3.2.1. Uygulamalar 

1. 7RSUDNWDQ�)RVIRULN�DVLW�X\JXODPDVÕ����OLWUH�GD� 

2. Topraktan Fosforik asit + yapraktan Giberellik asit X\JXODPDVÕ (500 ml/da + 30 ml/100 litre 

su) 

3. Kontrol ± E|OJH��UHWLFLOHULQLQ�JHOHQHNVHO�\HWLúWLUGL÷L (Tabana 20-���YH��VW�J�EUHOHPHGH���-46 

NRPSR]H�J�EUHOHU��NLP\DVDO�J�EUH�X\JXODPDVÕ� 

Fosforik aVLW� X\JXODPDVÕ topraktan; SDWOÕFDQGD� GLNLPGHQ� ��������� YH� ��� J�Q� VRnra olmak 

�]HUH���NH]�\DSÕOPÕúWÕU��.DEDNWD�LVH�WRKXP�HNLPLQGHQ���� 30, ���YH����J�Q�VRQUD�4 kez \DSÕOPÕúWÕU��

Toplamda 2 litre/da topUD÷D�YHULOPLúWLU. Giberellik asit uygulamasÕ ise yapraktan��oLoHNOHQPH�|QFHVL���

kez, 1. hasattan hemen sonra, 2. hasattan hemen sonra ve 3. hasattan hemen sonUD�ROPDN��]HUH���NH]�

X\JXODQPÕúWÕU��7RSODPGD� ����PO�� ���� liWUH� VX�KHVDEÕ�YHULOPLúWLU. ùHNLO� �
GH� KHP�JLEHUHOOLN� aside ait 

hem de giberellik asidin uygulanmaVÕQD�DLW�ELU�J|U�Q�P�YHULOPLúWLU�  

 

ùHNLO�2 +RUPRQ�X\JXODPDVÕQGDQ�NXOODQÕODQ�PDWHU\DO�YH�DUD]LGH�ELWNLOHUH�X\JXODQPDVÕ 

      

Hasattan sonra meyveler geleneksel RODUDN� J�QHúWH� YH� 0DODW\D� .D\ÕVÕ� $UDúWÕUPD�

0HUNH]LQGHNL�NXUXWPD�IÕUÕQODUÕQGD NXUXWXOPXúWXU� 7�P�SDUDPHWUHOHU��NXUXWPD�PHWRGXQD�J|UH�D\UÕ�D\UÕ�

heVDSODQÕS� VRQXoODUÕ� VXQXOPXúWXU�� ùHNLO� �
WH� J�QHúWH� YH� IÕUÕQGD� NXUXWXODQ� NDEDNODUD� DLW� J|U�Q�POHU�

YHULOPLúWLU� 
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ùHNLO�3 *�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�NDEDNODUGDQ�ELUHU�J|U�Q�P 

3.2.2. 'HQHPH�DODQÕQÕQ�|zellikleri 

dDOÕúPDQÕQ� \DSÕOGÕ÷Õ� 2÷X]HOL� RYDVÕ *�QH\GR÷X� $QDGROX� E|OJHVLQGH� \HU� DODQ� *D]LDQWHS� LO�

PHUNH]LQLQ�J�QH\LQGH�\HU�DOPDNWDGÕU��ùHQJ�Q�YH�%R\UD]�������.2÷X]HOL�LOoHVL�NRRUGLQDW�RODUDN����51ƍ 

enlemleri YH� �����ƍ� ER\ODPODUÕ� DUDVÕQGD \HU� DOPDNWDGÕU� �https://www.haritamap.com/yer/oguzeli-

oguzeli). 2÷X]HOL�LOoHVLQGH�DNGHQL]�LNOLPL�LOH�NDUDVDO�LNOLP�DUDVÕQGD�NDODQ�JHoLú�LNOLPL�GL\HELOHFH÷LPLz 

ELU�LNOLP�WLSL�J|U�OPHNWHGLU��<D]ODUÕ�NXUDN�JHoHQ�E|OJHGH�\ÕOOÕN�\D÷ÕúODUÕQ�E�\�N�ELU�NÕVPÕ�LONEDKDU ve 

NÕú� D\ODUÕQGD�\D÷PXU� úHNOLQGH�JHUoHNOHúPHNWHGLU� øOoH ekonomisi WDUÕP YH�KD\YDQFÕOÕ÷D�GD\DOÕGÕU�YH�

LNOLPVHO� |]HOOLNOHULQLQ� HOYHULúOL� ROPDVÕ� VHEHEL\OH� KHP� �U�Q� oHúLGL� �EDNOL\DW� �U�QOHUL�� EX÷GD\�� DUSD��

nohut vb., sebzeOHU��SDWOÕFDQ��NDEDN��ELEHU��YE�� PH\YHOHU��QDU��YE���EDNÕPÕQGDQ�]HQJLQGLU�KHP�GH�\ÕO�

LoLQGH���NH]��U�Q�DOÕQDELOPHNWHGLU��(http://www.oguzeli.bel.tr/). 

hONHPL]LQ� ELUoRN� \|UHVLQGH� NXUXWPDOÕN� VHE]HOHU� |QFHOHUL� VDGHFH� DLOHQLQ� W�NHWLPL� LoLQ� \DSÕOÕUNHn 

VRQ� \ÕOODUGD�$QNDUD� %H\SD]DUÕ�� (JH� E|OJHVLQGH� |]HOOLkOH�$\GÕQ� YH� LOoHOHUL�� *D]LDQWHS� JLEL� \HUOHUGH�

WLFDUL� RODUDN� GD� SD]DUÕ� ROGX÷XQGDQ� GDKD� ID]OD�PLNWDUODUGD� �UHWLOLS� NXUXWXOPDNWDGÕU�� 7H]� oDOÕúPDVÕQÕ�

\DSWÕ÷ÕPÕ]�*D]LDQWHS¶WH�\D]�D\ODUÕQGD�\HWLúWLULOHQ�SDWOÕFDQ��kabak ve acur gibi sebzeler kurutularak NÕú�

D\ODUÕQGD� W�NHWLOPHN� �]HUH� QHUHGH\VH� �ONHPL]LQ� KHU� E|OJHVLQH J|QGHULOGL÷L� JLEL� D\QÕ� ]DPDQGD� GÕú�

�ONHOHUH� GH� LKUDFDWÕ� \DSÕOPDNWDGÕU�� .XUXWPDOÕNODUÕQ� HOGH� HGLOPHVL� JHQHOOLNOH� GROPD� \DSÕPÕQD� X\JXQ�

RODQ� G�]J�Q� �U�QOHULQ� LoLQLQ� R\XOPDVÕ\OD� GÕúÕQGDQ� GD� LSOHUH� JHoLULOHUHN� J�QHúWH� NXUXPD\D�

EÕUDNÕOPDVÕ\OD�JHUoHNOHúLU�� 

 

https://www.haritamap.com/yer/oguzeli-oguzeli
https://www.haritamap.com/yer/oguzeli-oguzeli
http://www.oguzeli.bel.tr/
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ùHNLO�4. 'HQHPH�DODQÕQGDQ�ELU�J|U�Q�P 

3.2.3. Bitkide yaSÕODQ RODQ�|Oo�P�YH�DQDOL]OHU 

.DEDN� YH� SDWOÕFDQ� ELWNLOHULQH� DLW� E�\�PH� SDUDPHWUHOHUL� |Oo�POHUL� \DSÕOPÕúWÕU��Bitki boyu ve 

J|YGH�oDSÕ�GLNLPGHQ���D\����D\�YH���D\�VRQUD�ROPDN��]HUH���NH]�|Oo�OP�úW�U�� 

.DEDN� YH� SDWOÕFDQ�PH\YHOHULQLQ� S+� YH� 6d.0� GH÷HUOHUL� ��� KDVDWWD� DOÕQDQ�PH\YHOHUGH� �RUWD�

KDVDW�G|QHPL��|Oo�OP�úW�U�� 

Kabak YH� SDWOÕFDQ� ELWNLOHULQGHQ� Ker parselden ��� KDVDWWD� DOÕQDQ� �RUWD� KDVDW� G|QHPL�� ��� DGHW�

meyvenin D÷ÕUOÕ÷Õ��PH\YH�ER\X�YH�PH\YH�oDSÕ |Oo�P��\DSÕOPÕúWÕU�� 

.DEDN� YH� SDWOÕFDQ� ELWNLOHULQH� DLW� \HúLO� DNVDP� �\DSUDN�� |UQHNOHUL� her uygulamadaki olgun 

yapraklardan 10'aU�DGHW�WRSODQÕS�|Oo�POHUL�\DSÕOPÕúWÕU� 

 

3.2.4. Bitki boyu (cm) 

 %LWNLOHULQ� N|N� ER÷D]ÕQGDQ� E�\�PH� XFXQD� NDGDU� RODQ� E|OJH� FP� FLnsinden metre ile 

|Oo�OP�úW�r. 
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3.2.5. *|YGH�oDSÕ��PP� 

 Bitkilerin k|N�ER÷D]Õ�\DNÕQÕQGD�ELULQFL�YH�LNLQFL�ER÷XP�RUWDVÕQGD�GLMLWDO�bir kumpas ile mm 

cinsLQGHQ�J|YGH�oDS�|Oo�P��\DSÕOPÕúWÕU� 

 

ùHNLO�5. %LWNL�ER\X�YH�J|YGH�oDSÕ�|Oo�P�QGHQ�ELU�J|U�Q�P 

3.2.6. %LWNL�\HúLO�DNVDP��\aprak) yaú�YH�NXUX�D÷ÕUOÕNODUÕ��J�ELWNL� 

.DEDN� YH� SDWOÕFDQ� ELWNLOHULQH� DLW� \HúLO� DNVDP� �\DSUDN�� |UQHNOHUL� KHU� X\JXODPDGDNL� ROJXQ�

\DSUDNODUGDQ� ��
DU� DGHW� WRSODQÕS hassas WHUD]LGH� WDUWÕODUDN� J� ��� ����� \Dú� D÷ÕUOÕNODUÕ� EHOLUOHQPLú daha 

soQUD�����
� OLN� GHWHUMDQ� LOH� \ÕNDQPÕú� YH� GXUXODQGÕNWDQ� VRQUD� �� NH]� VDI� VX� LOH�\ÕNDQPÕúWÕU� YH yaprak 

|UQHNOHUL�HW�YGH�����&� 
GH����VDDW�NXUXWXOPXúWXU��.XUXWXODQ�\DSUDNODU�L\LFH�|÷�W�OHUHN�DQDOL]H�KD]ÕU�

KDOH�JHWLULOPLú�YH�\DSUDNODUGD�PDNUR�YH�PLNUR�EHVLQ�HOHPHQWOHUL�DQDOL]OHUL�\DSÕOPÕúWÕU� 
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ùHNLO�6. .DEDN�YH�SDWOÕFDQ�ELWNLOHULQH�DLW�\DSUDNODUÕQ�HW�YGH�NXUXWXOPDVÕ 

3.2.7. Meyve boyu (cm)  

+HU� SDUVHOGHQ� ��� DGHW� PH\YHQLQ� ER\X� NXPSDV� \DUGÕPÕ\OD� FP� RODUDN� |Oo�O�S� RUWDODPDVÕ�

DOÕQPÕúWÕU� 

3.2.8. 0H\YH�oDSÕ��FP� 

+HU� SDUVHOGHQ� ��� DGHW� PH\YHQLQ� oDSÕ� NXPSDV� \DUGÕPÕ\OD� FP� RODUDN� |Oo�O�S� RUWDODPDVÕ�

DOÕQPÕúWÕU�  

3.2.9. Suda o|]�QHELOLU�NXUX�PDGGH�6d.0���� 

+HU� SDUVHOGHQ� WHVDG�IL� RODUDN� DOÕQDQ� ��� DGHW� ROJXQ� PH\YHGHn VXGD� o|]�Q�U� NXUX� PDGGH�

PLNWDUODUÕ�UHIUDNWRPHWUH�\DUGÕPÕ�LOH�|Oo�OHUHN�RUWDODPDODUÕ�DOÕQPÕúWÕU� 

3.2.10. pH 

+HU� SDUVHOGHQ� WHVDG�IL� RODUDN� DOÕQDQ� ��� DGHW� ROJXQ� PH\YHGH� SK� |Oo�OHUHN� RUWDODPDODUÕ�

DOÕQPÕúWÕU�  

3.2.11. Verim (kg/m2 ) 

Toplam verim her uygulamaya ait parselde meyvede olgunluk NULWHUOHULQH� J|UH� KDVDW� HGLOLS�

tarWÕODUDN�RUWDODPDODUÕ�DOÕQPÕúWÕU. ùHNLO��
GH NDEDN�YH�SDWOÕFDQ�KDVDGÕQD�DLW�J|U�Q�POHU�YHULOPLúWLU� 
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ùHNLO�7.  .DEDN�YH�SDWOÕFDQ�PH\YHOHULQGHQ�ELUHU�J|U�Q�P 

3.2.12.Toprak analizleri 

'HQHPH�|QFHVL�YH�VRQUDVÕ�X\JXODPDODUD�DLW�\DSÕODQ toprak analizinde, deneme parsellerinden 

0-��� FP¶GHQ� DOÕQDQ WRSUDN� |UQHNOHUL� |QFe hava kurusu duruma getirilip daha sonra bu |UQHNOHU�

analizler ioLQ���PP¶OLN�HOHNWH�HOHQPLúWLU� 7RSUDN�|UQHNOHULQGH�\DSÕODQ�DQDOL]OHU�DúD÷ÕGD�YHULOPLúWLU�� 

7RSUDN�UHDNVL\RQX��S+���GR\JXQOXN�oDPXUXQGD��DUÕWPD�oDPXUXQGD�S+��WRSUDN-VX�NDUÕúÕPÕQGD�

(1:2.5) cam elektrotlu pH-PHWUH�LOH�|Oo�OHUHN�EHOLUOHQPLúWLU��-DFNVRQ�������� 

7RSUDN�WX]OXOX÷X��(&����PPKRs/cm), toprak-VX�NDUÕúÕPÕQGD�(1:2.5) EC-PHWUH�LOH�|Oo�OP�úW�r 

(Richards, 1954).  

Toprak organik maGGHVL��20������\Dú�\DNPD�\|QWHPL�LOH�\DNÕODQ�WRSUDN�|UQHNOHULQGH�RUJDQLN�

C saptanmÕú�YH�RUJDQLN�PDGGH�KHVDSODQPÕúWÕU��-DFNVRQ�������� 

Toprak kireci (%), Scheiblerkalsimetresinde HCl ile tepkimeye giren CaCO3¶GDQ�oÕNDQ�&22 

hacPLQLQ�|Oo�OPHVL�LOH�EHOLUOHQPLútir (Richards, 1954).  

7RSUDNWD� WDQH� LULOLN� GD÷ÕOÕPÕ-tRSUDN� E�Q\HVL- (Kum, Silt, Kil), Bouyoucous silindiri ve 

KLGURPHWUH�LOH�VDSWDQPÕúWÕU��%RX\RXFRXV��������� 

Toprakta toplam azot (N) salisilik-V�OI�ULN� DVLW� NDUÕúÕPÕ\OD� \Dú� \DNÕODQ� |UQHNOHU�� GDPÕWPD�

setinGH� GDPÕWÕODUDN� ERULN� DVLW-LQGLNDW|U� NDUÕúÕPÕQD� DOÕQÕS�� +2SO4 LOH� WLWUH� HGLOHUHN� EHOLUOHQPLútir 

(Bremner, 1965).  
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'H÷LúHELOLU� potasyum (K), 1 N amonyum asetat ile ekstrakte olan Kun alev fotometrede 

RNXQPDVÕ�LOH�EHOLUOHQPLútir (Pratt, 1965).  

%LWNL\H�\DUD\ÕúOÕ fosfor (P), 0.5 M NaHCO3 (pH 8.5) ile ekstrakte edilen P spektrofotometrik 

RODUDN�VDSWDQPÕúWÕU��2OVHQ�YG�,1954). 

3.2.13.Yaprak ve meyvede besin element analizleri 

+DVDW� HGLOHQ� NDEDN� YH� SDWOÕFDQ� PH\YHOHUL� KHP� J�QHúWH� KHP� GH� IÕUÕQGD� NXUXWXOPXúWXU�� %X�

NXUXWPD� LúOHPOHULQGHQ� J�QHúWH� NXUXWPD�� WH]LQ� DUD]L� X\JXODPDVÕQÕQ� \DSÕOGÕ÷Õ� *D]LDQWHS
LQ� 2÷X]HOL�

LOoHVLQGH� \DSÕOÕUNHQ� IÕUÕQGD� NXUXWPD� LúOHPL� 0DODW\D� .D\ÕVÕ� $UDúWÕUPD� 0HUNH]L
QGH� \DSÕOPÕúWÕU��

.XUXWXODQ� NDEDN� YH� SDWOÕFDQ� |UQHNOHUL� JHUHNOL� |÷�WPH� LúOHPOHULQGHQ JHoLULOGLNWHQ� VRQUD� $� .DOLWH�

$QDOL]�/DERUDWXYDUÕ'nda aQDOL]OHUL�\DSÕOPÕúWÕU� 

%LWNL� �]HULQGH� JHQo� YH� \DúOÕ� \DSUDNODU� ROPDPDN� �]HUH� ELWNL� �]HULQGHNL RUWD� \DúOÕ� yapraklar 

DOÕQPÕúWÕU�� NRQWDPLQDV\RQD� NDUúÕ�����'OLN� GHWHUMDQ� LOH� \ÕNDQÕS� GXUXODQGÕNWDQ� VRQUD� 3 defa saf su ile 

\ÕNDQPÕú�YH HW�YGH�65o&¶GH�48 saat boyunca VDELW�D÷ÕUOÕ÷D�XODúÕQFD\D�NDGDU�NXUXWXOPXúWXr. Kurutulan 

|UQHNOHU�\DSUDN�|÷�WPH�GH÷LUPHQLQGH� ����PHVK��|÷�W�OP�úW�U��g÷�W�OHQ |UQHNOHU���� o&¶GH��� VDDW�

V�UH\OH� \DNÕOPÕú YH� ROXúDQ� N�O��� ���¶ O�N� �Y�Y��+&,� DVLWWH� o|]�OP�úW�r (Kacar ve øQDO�� ������ Bu 

KD]ÕUODQDQ�|UQHNOHU�W�P�PDNUR�YH�PLNUR�HOHPHQW�RNXPDODUÕQGD�NXOODQÕOPÕúWÕU. 

Toplam azot konsantrasyonu LoLQ� %RZPDQ� YH� DUN�������� WDUDIÕQGDQ� ELOGLULOHQ� YH� .MHOGDKO�

\|QWHPLQLQ� GH÷LúWLULOPLú� úHNOL� RODQ� ELU� \|QWHP� NXOODQÕOPÕúWÕU� �.DFDU� YH� øQDO�� ������� )RVIRU� WD\LQL��

9DQDGRPROLEGR� IRVIRULN� VDUÕ� UHQN� \|QWHPL� �%DUWRQ�� ������ LOH� VSHNWURIRWRPHWUHGH |Oo�OP�úW�r. 

Potasyum, kalsiyum ve magnezyum tayini; Varian markave FS 220 model atomik absorbsiyon 

spektrometrede emisyon modunda RNXQPXúWXr (Jones Junior, 1972 ; .DFDU�DQG�øQDO�������� 

.XUX� \DNPD� \|QWHPLQH� J|UH� \DNÕODQ� ELWNL� |UQHNOHULQGHNL� )H�� 0Q�� 0J�� =Q�� &X� DWRPLN�

absorbsiyon VSHNWURPHWUHVL� LOH� EHOLUOHQPLútir �3ODQN�� ������ +DQORQ� ������ .DFDU� YH� øQDO� ������ 

.XUXWXODQ� SDWOÕFDQ� YH� NDEDN� |UQHNOHUL� GH÷LUPHQGH� |÷�W�O�S� DQDOL]H� KD]ÕU� KDOH� JHWLULOPLúWLU� YH� D\QÕ�

\|QWHPOH�EHVLQ HOHPHQW�RNXPDODUÕ�\DSÕOPÕúWÕU� 
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4. $5$ù7,50$ BULGULARI 9(�7$57,ù0$ 

4.1.7RSUDN�$QDOL]�6RQXoODUÕ 

'HQHPH�|QFHVL�YH�VRQUDVÕ�X\JXODPDODUD�DLW�\DSÕODQ toprak analizinde, deneme parsellerinden 

DOÕQDQ�WRSUDN�|UQHNOHUL�|QFH�KDYD�NXUXVX�GXUXPD�JHWLULOPLúWLU�VRQUD�EX�|UQHNOHU�DQDOL] LoLQ���PP
lik 

elekten elenmLúWLU� YH� DQDOL]H� KD]ÕU� KDOH� JHWLULOPLúWLU� 7RSUDN� |UQHNOHULQGH� \DSÕODQ� DQDOL]OHU� dL]HOJH�

2'de YHULOPLúWLU� 

.RQWURO� SDUVHOLQGHQ� DOÕQDQ� WRSUDN� |UQHNOHUL� VRQXoODUÕ� LQFHOHQGL÷LQGH� WRSUD÷ÕQ� SRWDV\XP� YH�

NDOVL\XP�EDNÕPÕQGDQ� ]HQJLQ� ROGX÷X�J|U�OP�úW�U��(Q�\�NVHN� GH÷HUOHU� NDOVL\XPGD��������PJ�GD� YH�

potasyumda 117.���NJ�GD�J|]OHPOHQLUNHQ�HQ�G�ú�N�GH÷HUOHU�EDNÕUGD������PJ�GD�YH�ERUGD������PJ�NJ�

RODUDN� J|]OHPOHQPLúWLU��7RSUD÷ÕQ� S+�GH÷HUL� ����� RODUDN� J|]OHPOHQPLúWLU� YH� WRSUDN� Q|WU GH÷HUGHGLU��

7RSUDN� WX]OXOX÷X� RUWD� G�]H\GH� oÕNPÕúWÕU� YH� GH÷HUL� ����� G6�FP� RODUDN� J|]OHPOHQPLúWLU�� 3DWOÕFDQ�

bitkilerine topraktan uygulanan fosforik asidLQ�HWNLVL�LQFHOHQGL÷LQGH�WRSUDNWD�SRWDV\XP�YH�NDOVL\XPGD�

GH÷LúLPOHU�J|U�OP�úW�U��3RWDV\XP�GH÷HUL��������NJ�GD�LNHQ�DUWPÕú�YH��������NJ�GD�ROPXú��NDOVL\XP�

GH÷HUL� LVH� ������� PJ�NJ� LNHQ� D]DOPÕú� YH� ������� PJ�NJ� RODUDN� J|]OHPOHQPLúWLU�� )RVIRULN� DVLW�

X\JXODPDVÕ�NRQWURO� WRSUD÷ÕQD�J|UH�EDNÕU�YH�ERU�G�]H\LQL�DUWWÕUPÕúWÕU�������RODQ� WRSUDN S+
VÕ� IRVIRULN�

asit uygulamaVÕ\OD� ELUOLNWH� ����� RODUDN� |Oo�OP�ú� E|\OHFH� IRVIRULN� DVLGLQ� WRSUDN� S+
VÕQÕ� G�ú�UG�÷� 

J|]OHPOHQPLúWLU��)RVIRULN�DVLGLQ�WRSUDN�WX]OXOX÷XQD������G6�FP�DUWWÕUÕFÕ�RODUDN�HWNLVL�J|]OHPOHQPLúWLU� 

Kabak bitkilerine topraktan uygulanan fosforik asidin etkisi inceleQGL÷LQGH�WRSUDNWD�SRWDV\XP�

YH�NDOVL\XPGD�GH÷LúLPOHU�J|]OHPOHQPLúWLU��3RWDV\XP�GH÷HUL��������NJ�GD�LNHQ�DUWPÕú�YH��������NJ�GD�

ROPXú�� NDOVL\XP� GH÷HUL� LVH� ������� PJ�NJ� LNHQ� D]DOPÕú� YH� ������� PJ�NJ� RODUDN� J|]OHPOHQPLúWLU��

)RVIRULN� DVLW� X\JXODPDVÕ� NRQWURO� WRSUD÷ÕQD� J|UH� EDNÕU� YH� ERU� G�]H\LQL� DUWWÕUPÕúWÕU�� ����� RODQ� WRSUDN�

S+
VÕ�IRVIRULN�DVLW�X\JXODPDVÕ\OD�ELUOLNWH������RODUDN�|Oo�OP�ú�E|\OHFH�IRVIRULN�DVLGLQ�WRSUDN�S+
VÕQÕ�

G�ú�UG�÷�� J|]OHPOHQPLúWLU�� )RVIRULN� DVLGin tRSUDN� WX]OXOX÷XQD� ���� G6�FP� DUWWÕUÕFÕ� RODUDN� etkisi 

J|]OHPOHQPLúWLU� Toprak, organik madde PLNWDUÕ� EDNÕPÕQGDQ� LQFHOHQGL÷LQGH hem kontrol parselinin 

KHP�GH� IRVIRULN� DVLW� X\JXODQDQ� NDEDN� YH� SDWOÕFDQ� ELWNLOHULQLQ� EXOXQGX÷X� SDUVHOOHULQ� RUJDQLN�PDGGH�

PLNWDUÕ� G�ú�NW�U� KRQWURO� WRSUD÷ÕQGDki RUJDQLN�PDGGH�PLNWDUÕ�������RODUDN� J|U�O�UNHQ� SDWOÕFDQ� YH�

kabak bitkilerinLQ�ROGX÷X�SDUVHOOHUGH�IRVIRULN�DVLW�X\JXODPDVÕ�LOH�ELUOLNWH�RUJDQLN�PDGGH�PLNWDUÕ�DUWÕú�

J|VWHUPLú� ROXS� VÕUDVÕ\OD� ������ YH� ������ 
H� XODúPÕúWÕU� Hem kontrol parseli hem de fosforik asit 

X\JXODQDQ�NDEDN�YH�SDWOÕFDQ�ELWNLlHULQLQ�EXOXQGX÷X�SDUVHOOHU�|]HOOLNOH�GHPLU��oLQNR�YH�ERU EDNÕPÕQGDQ 

yetersiz J|U�OP�úW�U� 
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dL]HOJH 2. 7RSUD÷D� IRVIRULN� DVLW� X\JXODQGÕNWDQ� VRQUD� GHQHPH� DUD]LVLQGHNL� WRSUDN analiz 
GH÷HUOHUL 

Parametre Birim Kontrol 3DWOÕFDQ Kabak 
Organik Madde % 1.63 2.32 2.41 
Fosfor (P2O5) kg/da 28.31 34.64 47.09 

Potasyum (K2O) kg/da 117.85 148.64 137.85 
.LUHo % 54.28 47.97 48.56 

pH - 7.05 6.03 6.13 
øOHWNHQOLN dS/cm 2.31 2.87 4.11 
Kalsiyum mg/kg 165.45 125.45 152.24 

Magnezyum mg/kg 18.05 16.98 17.17 
Sodyum mg/kg 27.03 5.83 5.82 
Demir mg/kg 1.63 2.45 3.54 
dLQNR mg/kg 3.54 4.65 5.2 
%DNÕU mg/kg 0.13 0.29 0.46 

Mangan mg/kg 3.77 29.70 44.76 
Bor mg/kg 0.12 0.27 0.23 
Kum % 30.6 31.4 34.6 
Kil % 34.2 35.5 33.3 
Silt % 35.2 33.1 32.1 

 

3DWOÕFDQ��2UJDQLN�PDGGH�PLNWDUÕQÕQ�G�ú�N�ROGX÷X�LoLQ����NJ�GD�K�PLN�DVLW�YH\D�GHNDUD���WRQ�

\DQPÕú� DKÕU� J�EUHVL� HNLP� YH HNLPGHQ� |QFH� YHULOPHVL� |QHULOPHNWHGLU�� 'HPLU�� oLQNR� YH� ERU� \HWHUVL]�

ROGX÷XQGDQ�D÷ÕUOÕNOÕ�\DSUDN�J�EUHVL�X\JXQ�RODUDN�HQ D]���GHID�X\JXODQPDVÕ�|QHULOPHNWHGLU� 

Kabak: 2UJDQLN�PDGGH�PLNWDUÕQÕQ�G�ú�N�ROGX÷X�LoLQ����NJ�GD�K�PLN�DVLW�YH\D�GHNDUD���WRQ�

\DQPÕú� DKÕU� J�EUHVL� HNLP� YH HNLPGHQ� |QFH� YHULOPHVL� |QHULOPHNWHGLU. 'HPLU�� oLQNR� YH� ERU� \HWHUVL]�

ROGX÷XQGDQ D÷ÕUOÕNOÕ�\DSUDN�J�EUHVL�X\JXQ�RODUDN�HQ D]���GHID�X\JXODQPDVÕ�|QHULOPHNWHGLU� 

Kontrol: 2UJDQLN�PDGGH�PLNWDUÕQÕQ�G�ú�N�ROGX÷X�LoLQ����NJ�GD�K�PLN�DVLW�YH\D�GHNDUD��-3 

WRQ�\DQPÕú�DKÕU�J�EUHVL�HNLP�YH�HNLPGHQ�|QFH�YHULOPHVL�|QHULOPHNWHGLU��'HPLU��oLQNR�YH�Eor yetersiz 

ROGX÷XQGDQ�D÷ÕUOÕNOÕ�\DSUDN�J�EUHVL�X\JXQ�RODUDN�HQ D]���GHID�X\JXODQPDVÕ�|QHULOPHNWHGLU� 

$UDúWÕUPDGD�WRSUDN�S+¶VÕQÕ�G�ú�UPHN�LoLQ�NXOODQGÕ÷ÕPÕ]�IRVIRULN�DVLW�SDWOÕFDQ��UHWLP�DODQÕQGD�

S+¶\Õ� ������ NDEDN� �UHWLP� DODQÕQGD� LVH� ����� GH÷HULQH� oHNPLúWLU�� %X� S+� GH÷HUL� WRSUDNWDQ� ELWNL� EHVLQ�

HOHPHQW� DOÕPÕQÕ� NROD\ODúWÕUDFDN� YH� ELWNL� EHVOHQPHVL� �]HULQH� ROXPOX� HWNLVL� RODFDNWÕU�� %X� GXUXPGD�

PH\YH� YHULPL�GH� DUWDFDNWÕU��(O-Ghamry (2009) da fasulyeGH�\DSWÕ÷Õ� oDOÕúPDGD�DPLQR�YH�K�mik asit 

NXOODQÕPÕQÕQ� |]HOOLNOH� PDNUR� HOHPHQW� DOÕPÕQÕ� DUWWÕUGÕ÷ÕQÕ� EXQD� ED÷OÕ� RODUDN� ELWNL� E�\�PH� YH�

JHOLúPHVLQL�DUWWÕUDUDN�YHULPL�DUWWÕUGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��1RRUL�YH�DUN���������GH��]�PGH�\DSWÕNODUÕ�

oDOÕúPDGD� IRVIRU� YH� JLEHUHOOLN� DVLW� NXOODQÕPÕQÕQ� \DSUDNWD� NORURILO�� .+� VDONÕP� VD\ÕVÕ� YH� D÷ÕUOÕ÷ÕQÕ��

PH\YH� VX\XQGD� 6d.0� YH� DVLWOL÷L� DUWWÕUGÕ÷ÕQÕ� WHVSLW� HWPLúOHUGLU�� 5HQJUXGNLM� YH� 3DUWLGD� ������� WH�

DYDNDGRGD� K�PLN�YH� IRVIRULN� DVLGLQ� HWNLVLQL� DUDúWÕUPÕúODUGÕU�� 6RQXoWD�� KHU� LNL� DVLGin GH� WRSUD÷ÕQ�S+�

\DSÕVÕQÕ�G�]HQOH\HUHN�ELWNL�E�\�PHVLQL DUWWÕUGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU� 
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4.2.%LWNL�%�\�PH�3DUDPHWUHOHUL 

.DEDN�YH�SDWOÕFDQ�ELWNLOHULQH�DLW�E�\�PH�SDUDPHWUHOHUL�|Oo�POHUL�\DSÕOPÕúWÕU� 

4.2.1.BitkL�ER\X�YH�J|YGH�oDSÕ 

Kabak bitkisinin bLWNL�E�\�PH�SDUDPHWUHOHULQGHQ�ELWNL�ER\X�YH�J|YGH�oDSÕ�|Oo�POHUL�dL]HOJH�

3'te J|VWHULOPLúWLU� Kabak bitkilerinde kontrol, fosforik asit ve fosforik asit + GA3 X\JXODPDODUÕQÕQ�

bitki boyuna etkisine EDNWÕ÷ÕPÕ]GD� ��� YH� ��� |Oo�POHUGH� J|]OH� J|U�OHELOHFHN� G�]H\GH� ER\� DUWÕúÕ�

J|]OHPOHQPLúWLU�� (Q� \�NVHN� ER\� DUWÕúÕ� ���8 FP� LOH� NRQWURO� JUXEXQGD� J|]OHPOHQLUNHQ� HQ� G�ú�N boy 

DUWÕúÕ� ���8 cm ile fosforik asit + GA3 X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� .DEDN� ELWNLOHULQGH� NRQWURO��

fosforik asit ve fosforik asit + GA3 X\JXODPDODUÕQÕQ�ELWNL�J|YGH�oDSÕQD�HWNLVLQH�EDNWÕ÷ÕPÕ]GD�1. ve 2. 

|Oo�POHUGH�EHOLUOL�G�]H\GH�NDOÕQOÕN�DUWÕúÕ�J|]OHPOHQPLúWLU��(Q�ID]OD�NDOÕQOÕN�DUWÕúÕ���33 mm ile fosforik 

DVLW� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D]� NDOÕQOÕN� DUWÕúÕ� ��06 mm ile fosforik asit + GA3 X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU� 

dL]HOJH 3. .DEDN� ELWNLVLQGH� IRVIRULN� DVLW� YH� JLEHUHOOLN� DVLW� X\JXODPDODUÕQÕQ� ELWNL� ER\X� YH�
J|YGH�oDSÕ��]HULQH�HWNLOHUL 

Bitki Uygulama Bitki Boyu (cm) *|YGH�dDSÕ��PP� 
��gOo�P ��gOo�P ��gOo�P ��gOo�P 

Kabak 
Kontrol 25.07 a 78.87 a 14.87 a 22.13 a 

Fosforik Asit 23.80 ab 75.87 ab 13.47 b 20.80 b 
Fosforik Asit + GA3 22.87 b 73.67 b 14.67 a 21.73 ab 

3DWOÕFDQ�ELWNLVLQLQ�ELWNL�E�\�PH�SDUDPHWUHOHULQGHQ�ELWNL�ER\X�YH�J|YGH�oDSÕ�|Oo�POHUL�dL]HOJH�

4'te J|VWHULOPLúWLU. 3DWOÕFDQ�ELWNLOHULQGH kontrol, fosforik asit ve fosforik asit + GA3 X\JXODPDODUÕQÕQ�

ELWNL� ER\XQD� HWNLVLQH� EDNWÕ÷ÕPÕ]GD� ��� YH� �� |Oo�POHUGH� J|]OH� J|U�OHELOHFHN� G�]H\GH� ER\� DUWÕúÕ�

J|]OHPOHQPLúWLU��(Q�\�NVHN� ER\� DUWÕúÕ� ���6 cm ile kontroO� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� G�ú�N boy 

artÕúÕ�36.74 cm ile fosforik asiW�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU��3DWOÕFDQ�ELWNLOHULQGH�NRQWURO��IRVIRULN�

asit ve fosforik asit + GA3 X\JXODPDODUÕQÕQ�ELWNL�J|YGH�oDSÕQD�HWNLVLQH�EDNWÕ÷ÕPÕ]GD�EHOLUOL�G�]H\GH�

NDOÕQOÕN� DUWÕúÕ� J|]OHPOHQPLúWLU�� (Q� ID]OD� NDOÕQOÕN� DUWÕúÕ� ���� PP� LOH� IRVIRULN� DVLW� X\JXODPDVÕQGD�

J|U�O�UNHQ�HQ�D]�NDOÕQOÕN�DUWÕúÕ������LOH�NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU�  

dL]HOJH 4. 3DWOÕFDQ� ELWNLVLQGH� IRVIRULN� DVLW� YH� JLEHUHOOLN� DVLW� X\JXODPDODUÕQÕQ� ELWNL� ER\X� YH�
J|YGH�oDSÕ��]HULQH�HWNLOHUL 

Bitki Uygulama Bitki Boyu (cm) *|YGH�dDSÕ (mm) 
��gOo�P ��gOo�P ��gOo�P ��gOo�P 

3DWOÕFDQ 
Kontrol 27.53 b 72.13 ab 19.40 a 23.47 a 

Fosforik Asit 32.73 a 69.47 b 13.80 c 19.20 b 
Fosforik Asit + GA3 30.07 ab 74.40 a 14.47 b 19.07 b 
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Rengrudkij ve 3DUWLGD� ������� DYDNDGR� ILGDQODUÕQGD� KXPLN� YH� IRVIRULN� DVLW� NXOODQÕPÕQÕQ�

HWNLOHULQL� DUDúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� IRVIRULN� DVLGLQ� ELWNL� ER\XQX� ������� J|YGH� oDSÕQGD�

%19,��RUDQÕQGD�ELU�DUWÕú�VD÷ODGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU� Kaya ve ark. (2018) de marulda oLQNR�

V�OIDW� YH� JLEHUHOOLN� DVLGLQ� IDUNOÕ� GR]ODUÕQÕ� GHQHPLúOHUGLU�� 8\JXODPDODUÕQ� ELWNL� ER\XQX�

DUWWÕUGÕ÷ÕQÕ�EHOLUOHPLúOHUGLU��%L]LP�oDOÕúPDPÕ]GD�ELWNL�ER\XQX�X\JXODPDODU�DUWWÕUÕUNHQ�J|YGH�

oDSÕ�NRQWURO�ELWNLOHULQGH�GDKD�\�NVHN�EXOXQPXúWXU� 

4.2.2.Kabak ve pDWOÕFDQ meyvelerinin meyve suyu S+�YH�6d.0�GH÷HUOHUL 

Kabak ve pDWOÕFDQ�PH\YHOHULQGH�S+�YH�6d.0�GH÷HUOHUL�|Oo�OP�úW�U�ve VÕUDVÕ\OD�dL]HOJH���YH�

dL]HOJH� �¶GD J|VWHULOPLúWLU� Kabak meyvelerinde kontrol, fosforik asit ve fosforik asit + GA3 

X\JXODPDODUÕQD� EDNWÕ÷ÕPÕ]GD� HQ� \�NVHN� 6d.0� GH÷HUL� ����� LOH� IRVIRULN� DVLGLQ� X\JXODQGÕ÷Õ� NDEDN�

PH\YHVLQGH�|Oo�O�UNHQ�HQ�G�ú�N�6d.0�GH÷HUL�LVH������LOH�IRVIRULN�DVLW���*$3
��Q�X\JXODQGÕ÷Õ�NDEDN�

PH\YHVLQGH� |Oo�OP�úW�U�� Kabak meyvelerinde kontrol, fosforik asit ve fosforik asit + GA3 

X\JXODPDODUÕQD� EDNWÕ÷ÕPÕ]GD� HQ� \�NVHN� HQ� \�NVHN� S+� GH÷HUL� ����� LOH� NRQWURO� X\JXODPDVÕQGD�

|Oo�O�UNHQ�HQ�G�ú�N�S+�GH÷HUL������LOH�IRVIRULN�DVLW���*$3 X\JXODPDVÕQGD�|Oo�OP�úW�U� 

dL]HOJH 5. Kabak meyvelerinde S+�YH�6d.0�GH÷HUOHUL�DQDOL]�VRQXoODUÕ 

Bitki Uygulamalar pH 6d.0 

Kabak 

Kontrol �����|�G 4.43 a 
Fosforik Asit �����|�G 4.27 a 
Fosforik Asit 

+ GA3 
�����|�G 3.83 b 

3DWOÕFDQ� PH\YHOHULQGH� NRQWURO�� IRVIRULN� DVLW� YH� IRVIRULN� DVLW� �� *$3 X\JXODPDODUÕQD�

EDNWÕ÷ÕPÕ]GD� HQ� \�NVHN� 6d.0� GH÷HUL� ����� LOH� IRVIRULN� DVLGLQ� X\JXODQGÕ÷Õ� SDWOÕFDQ� PH\YHVLQGH�

|Oo�O�UNHQ�HQ�G�ú�N�6d.0������LOH�NRQWURO�X\JXODPDVÕQGDQ�DOÕQDQ�SDWOÕFDQ�PH\YHVLQGH�|Oo�OP�úW�U� 

3DWOÕFDQ� PH\YHOHULQGHQ� DOÕQDQ� |UQHNOHUH� EDNWÕ÷ÕPÕ]GD� HQ� \�NVHN� S+� GH÷HUL� ����� LOH� IRVIRULN� DVLW�

X\JXODPDVÕQGD�|Oo�O�UNHQ�HQ�G�ú�N�S+�GH÷HUL������LOH�NRQWrRO�X\JXODPDVÕQGD�|Oo�OP�úW�U� 

dL]HOJH 6. 3DWOÕFDQ�PH\YHOHULQGH�S+�YH�6d.0�GH÷HUOHUL�DQDOL]�VRQXoODUÕ 

Bitki Uygulamalar pH 6d.0 

3DWOÕFDQ 

Kontrol �����|�G 3.93 b 
Fosforik Asit �����|�G 5.10 a 
Fosforik Asit 

+ GA3 
�����|�G 4.03 b 

 

Noori ve ark. ������� GH� �]�PGH� \DSWÕNODUÕ� oDOÕúPDGD� IRVIRU� YH� JLEHUHOOLN� DVLW� NXOODQÕPÕQÕQ�

PH\YH� VX\XQGD� DVLWOLN� YH� 6d.0� DUWWÕUGÕ÷ÕQÕ� WHVSLW� HWPLúOHUGLU�� %L]LP� oDOÕúPDPÕ]GD GD� S+¶\Õ� oRN�

HWNLOHPH]NHQ�6d.0¶ \L�EHOLUJLQ�úHNLOGH�DUWWÕUGÕ÷Õ�EXOXQPXúWXU� 
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4.2.3.Kabak vH�SDWOÕFDQ�PH\YHOHULQLQ�IL]LNVHO�|zellikleri  

Kabak ve pDWOÕFDQ�PH\YHOHULQH� DLW� |UQHNOHUGHQ�PH\YH� D÷ÕUOÕ÷Õ��PH\YH� ER\X� YH�PH\YH� oDSÕ�

|Oo�POHUL� \DSÕOPÕúWÕU� YH� dL]HOJH� �� YH� dL]HOJH� �
Ge J|VWHULOPLúWLU�� .DEDN� PH\YHOHULQGHQ� DOÕQDQ�

|UQHNOHUH�EDNWÕ÷ÕPÕ]GD�PH\YH�D÷ÕUOÕ÷Õ��PH\YH�ER\X�YH�PH\YH�oDSÕQÕQ�HQ�\�NVHN�|Oo�OG�÷��X\JXODPD�

NRQWURO�X\JXODPDVÕQGDQ�DOÕQDQ�|UQHNOHUGH�J|U�O�UNHQ�HQ�G�ú�N�|Oo�POHU�IRVIRULN�DVLW�X\JXODPDVÕQGDQ�

DOÕQDQ�|UQHNOHUGH�J|U�OP�úW�U� 

dL]HOJH 7. Kabak meyvelerinin PH\YH�D÷ÕUOÕ÷Õ��PH\YH�ER\X��PH\YH�oDSÕQÕQ�|Oo�P�GH÷HUOHUL 

Bitki Uygulamalar 0H\YH�$÷ÕUOÕ÷Õ Meyve Boyu 0H\YH�dDSÕ 

Kabak 
Kontrol 438.61 a 23.14 a 67.85 a 

Fosforik Asit 318.86 c 20.82 b 59.31 c 
Fosforik Asit + GA3 389.07 b 23.05 a 65.82 b 

  

3DWOÕFDQ�PH\YHOHULQGHQ�DOÕQDQ�|UQHNOHUH�EDNWÕ÷ÕPÕ]GD�PH\YH�D÷ÕUOÕ÷ÕQÕQ�HQ�\�NVHN�|Oo�OG�÷��

uygulama 129.82 gr ile fosforik asit + GA3 X\JXODPDVÕQGDQ� DOÕQDQ� PH\YHlerde |Oo�O�UNHQ� PH\YH�

ER\XQXQ� HQ� \�NVHN� |Oo�OG�÷�� X\JXODPD� ������ FP� LOH� NRQWURO� X\JXODPDVÕQGDQ DOÕQDQ� PH\YH�

|UQHNOHULQGH |Oo�OP�úW�U��PH\YH�oDSÕQÕQ�HQ�\�NVHN�ROGX÷X�X\JXODPD ise 51.91 mm ile fosforik asit 

uygulDPDVÕQGDQ�DOÕQDQ�PH\YHOHUGH |Oo�OP�úW�U. 

dL]HOJH 8. 3DWOÕFDQ�PH\YHOHULQLQ�PH\YH�D÷ÕUOÕ÷Õ��PH\YH�ER\X��PH\YH�oDSÕQÕQ�|Oo�P�GH÷HUOHUL 

Bitki Uygulamalar 0H\YH�$÷ÕUOÕ÷Õ Meyve Boyu 0H\YH�dDSÕ 

3DWOÕFDQ 
Kontrol 129.13 a 17.01 a 51.18 |�G 

Fosforik Asit 118.21 b 16.12 b ������|�G 
Fosforik Asit + GA3 129.82 a 16.65 ab ������|�G 

1RRUL� YH� DUN�� ������� GH� �]�PGH� \DSWÕNODUÕ� oDOÕúPDGD� IRVIRU� YH� JLEHUHOOLN� DVLW� NXOODQÕPÕQÕQ�

\DSUDNWD� NORURILO��.+�� VDONÕP� VD\ÕVÕ� YH� D÷ÕUOÕ÷ÕQÕ� DUWWÕUGÕ÷ÕQÕ� VDSWDPÕúODUGÕU��.D\D� YH� DUN�� ������� GH�

oLQNR� V�OIDW� YH� JLEHUHOOLN� DVLW� X\JXODPDODUÕQGD� KDVDWWDNL� \DSUDN� VD\ÕVÕQÕQ� DUWWÕ÷ÕQÕ� EHOLUWPLúOHUGLU� 

)DUNOÕ� DUDúWÕUPDFÕODU� JLEHUHOOLQ� X\JXODPDODUÕQÕQ� HOPD� YH� DUPXW� PH\YHOHULQGH� PH\YH� LULOL÷LQL� YH�

D÷ÕUOÕ÷ÕQÕ�DUWÕUGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��-DFNVRQ��������6WHUQ�HW�DO���������&KHQ�HW�DO��������� 

4.2.4.%LWNL�\HúLO�DNVDP��\DSUDN��\Dú�YH�NXUX�D÷ÕUOÕNODUÕ 

.DEDN�YH�SDWOÕFDQ�ELWNLOHULQH�DLW�\DSUDNODUÕQ�\Dú ve kuru D÷ÕUOÕNODUÕ�dL]HOJH�� YH�dL]HOJH���¶da 

J|VWHULOPLúWLU� .DEDN� ELWNLVLQH� DLW� \Dú� YH� NXUX� \DSUDN� D÷ÕUOÕNODUÕ� dL]HOJH� �¶GD� J|VWHULOPLúWLU��.DEDN�

bitkisinin \DSUDN� \Dú� D÷ÕUOÕ÷Õ� LQFHOHQGL÷LQGH� HQ� \�NVHN� D÷ÕUOÕ÷D� VDKLS� RODQ� ���� JU� LOH� IRVIRULN asit 

X\JXODPDVÕQGD�J|]OHPOHQLUNHQ�HQ�G�ú�N�NXUX�\DSUDN�D÷ÕUOÕ÷ÕQD�VDKLS�RODQ�X\JXODPD�GD�\LQH�IRVIRULN�

DVLW�X\JXODPDVÕQGD����JU�RODUDN�J|]OHPOHQPLúWLU� 
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dL]HOJH 9. .DEDN�YH�SDWOÕFDQ�ELWNLVLQLQ�\HúLO�DNVDP��\DSUDN��\Dú�YH�NXUX�D÷ÕUOÕNODUÕQÕQ�|Oo�P�VRQXoODUÕ 

<DSUDN�$÷ÕUOÕ÷Õ <Dú��JU� Kuru (gr) 

Kabak 
Kontrol 475 44 

Fosforik Asit 640 41 
Fosforik Asit + GA3 410 43 

 

3DWOÕFDQ� ELWNLVLQH� DLW� \Dú� YH� NXUX� \DSUDN� D÷ÕUOÕNODUÕ� dL]HOJH� ��¶GD� J|VWHULOPLúWLU�� 3DWOÕFDQ�

ELWNLVLQLQ� \DSUDN� \Dú� D÷ÕUOÕ÷Õ� LQFHOHQGL÷LQGH� HQ� \�NVHN� D÷ÕUOÕ÷D� VDKLS� RODQ� ���� JU� LOH� NRQWURO�

X\JXODPDVÕQGD�J|]OHPOHQLUNHQ�HQ�G�ú�N�NXUX�\DSUDN�D÷ÕUOÕ÷ÕQD�VDKLS�RODQ�X\JXOama da yine 41 gr ile 

NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU� 

Kaya ve ark. (2018) de marulda oLQNR�V�OIDW�YH�JLEHUHOOLN�DVLGLQ�IDUNOÕ�GR]ODUÕQÕ�GHQHPLúOHUGLU��

(Q� L\L� GR]� RODUDN� ��� PJ�� /� JLEHUHOOLN� DVLW�� �� NJ�GD� oLQNR� V�OIDW� RODUDN� VDSWDQPÕúWÕU�� %X� GR]ODUÕQ�

X\JXODQGÕ÷Õ�ELWNLOHUGH�\HúLO�DNVDP�\Dú�YH�NXUX�D÷ÕUOÕ÷Õ��ELWNL�ER\X�YH�KDVDWWDNL�\DSUDN�VD\ÕVÕ�DUWPÕúWÕU�  

     dL]HOJH 10. 3DWOÕFDQ�ELWNLVLQLQ�\HúLO�DNVDP��\DSUDN��\Dú�YH�NXUX�D÷ÕUOÕNODUÕQÕQ�|Oo�P�VRQXoODUÕ 

<DSUDN�$÷ÕUOÕ÷Õ <Dú�(gr) Kuru (gr) 

3DWOÕFDQ 
Kontrol 365 41 

Fosforik Asit 325 42 
Fosforik Asit + GA3 320 43 

 

4.2.5.Yaprakta Besin Element Analizleri 

4.2.5.1.Yapraklarda makro besin elementleri analiz sRQXoODUÕ 

<DSUDN� DQDOL]� VRQXoODUÕQGD� PDNUR besin HOHPHQW� GH÷HUOHUL� dL]HOJH� �� YH� dL]HOJH� ��¶GH 

J|VWHULOPLúWLU��Kabak yapraklDUÕQGDNL�PDNUR�EHVLQ�HOHPHQWL�DQDOL]�VRQXoODUÕ�dL]HOJH���¶GH�YHULOPLúWLU��

.DEDN�\DSUDNODUÕQGD�D]RW�HQ�ID]OD����� ile fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]����� 

ile kontrol uygulaPDVÕQGD� J|]OHPOHQPLúWLU� )RVIRU� GH÷HUL� NDEDN� \DSUDNODUÕQGD� HQ� ID]OD� ����� LOH�

fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]������LOH�NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLr. 

.DEDN� \DSUDNODUÕQGD� SRWDV\XP� GH÷HUOHULQH� EDNWÕ÷ÕPÕ]GD� HQ� ID]OD� ���� ile fosforik asit + GA3 

X\JXODPDVÕQGD� J|U�O�UNHQ� en az 1.02 ile kRQWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU. Kalsiyum GH÷HUL 

NDEDN� \DSUDNODUÕQGD� HQ� ID]OD� ����� ile fosforik asit + GA3 X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D]� ���� LOH�

konWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� .DEDN� \DSUDNODUÕQGD�PagQH]\XP� GH÷HUOHULQH� EDNWÕ÷ÕPÕ]GD�

en fazla 0.37 ile fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]������LOH�NRQWURO�X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU� 
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dL]HOJH 11. 8\JXODPDODUÕQ�.DEDN \DSUDNODUÕQGDki makro EHVLQ�HOHPHQWOHU�LoHUL÷LQH�HWNLVL�YH�
UHIHUDQV�GH÷HUOHUL (Karaman,2012). 

Numune 
g]HOOL÷L Uygulama 

Azot   Fosfor    Potasyum    Kalsiyum    Magnezyum 
(%) 

Kabak 

Kontrol 0.09 c 0.02 c 1.02 |�G 0.4 c 0.22 b 
Fosforik asit 0.14 b 0.13 b 1.17 |�G 0.83 b 0.25 b 

Fosforik asit + GA3 0.26 a 0.36 a 1.26 |�G 1.05 a 0.37 a 
5HIHUDQV�'H÷HUOHUL 4.00-6.00 3.00-5.00 3.00-5.00 1.20-2.50 0.30-1.00 

3DWOÕFDQ� \DSUDNODUÕQGDNL� PDNUR� EHVLQ� HOHPHQWL� DQDOL]� VRQXoODUÕ� dL]HOJH� ��¶GH� YHULOPLúWLU��

3DWOÕFDQ�\DSUDNODUÕQGD�D]RW�HQ�fazla 0.21 ile fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]�������

LOH� NRQWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� )RVIRU� GH÷HUL� SDWOÕFDQ� \DSUDNODUÕQGD� HQ� ID]OD� ����� LOH�

fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]������LOH�NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU��

3DWOÕFDQ� \DSUDNODUÕQGD� SRWDV\XP�GH÷HUOHULQH� EDNWÕ÷ÕPÕ]GD� HQ� ID]OD� SRWDV\XP� ��� ile fosforik asit + 

GA3 X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D]� SRWDV\XP� ����� LOH� NRQWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU� 

.DOVL\XP� GH÷HUL� SDWOÕFDQ� \DSUDNODUÕQGD� HQ� ID]OD� ���� ile fosforik asit + GA3 X\JXODPDVÕQGD�

J|U�O�UNHQ� HQ� D]� ����� LOH� IRVIRULN� DVLW� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU� 3DWOÕFDQ� \DSUDNODUÕQGD�

PDJQH]\XP�GH÷HUOHULQH�EDNWÕ÷ÕPÕ]GD�HQ�ID]OD������LOH�IRVIRULN�DVLW���*$3 X\JXODPDVÕQGD�J|U�O�UNHQ�

en az 0.22 ile kontrol uyJXODPDVÕQGD J|]OHPOHQPLúWLU� 

dL]HOJH 12. 8\JXODPDODUÕQ�3DWOÕFDQ�\DSUDNODUÕQGDNL�PDNUR�EHVLQ�HOHPHQWOHU�LoHUL÷LQH�HWNLVL�YH�
UHIHUDQV�GH÷HUOHUL (Karaman,2012). 

Numune 
g]HOOL÷L Uygulama 

Azot Fosfor Potasyum Kalsiyum Magnezyum 
(%) 

3DWOÕFDQ 

Kontrol 0.12 b 0.17 c 1.14 |�G 0.78 a 0.22 b 
Fosforik asit 0.18 b 0.95 b 1.26 |�G 0.51 b 0.24 b 

Fosforik asit + GA3 0.21 a 1.43 a 1.4 |�G 0.79 a 0.28 a 
5HIHUDQV�'H÷HUOHUL 4.00-6.00 0.30-1.20 3.50-5.00 1.00-2.50 0.30-1.00 

El-Ghamry ������¶GD� IDVXO\HGH�DPLQRDVLW� YH�K�PLN� DVLW� NXOODQÕPÕQÕQ�|]HOOLNOH�PDNUR�EHVLQ�

elementi LoHUL÷LQL�DUWWÕUGÕ÷ÕQÕ�ELOGLUPLútir. $NNXú�%LQLFL�������¶WH�EX÷GD\�ELWNLVLQGH�\DSWÕ÷Õ�oDOÕúPDGD��

tu]� VWUHVL� DOWÕQGD� JLEHUHOOLN� DVLGLQ� &D� YH� .� LoHUL÷L� NRQWURO� ELWNLOHULQH� \DNÕQ� EXOXQPXúWXU� Bizim 

oDOÕúPDPÕ]GD� GD� SRWDV\XP� KDULo� PDNUR� EHVLQ� HOHPHQW� LoHUL÷L� �]HULQH� X\JXODPDODUÕQ� ROXPOX� HWNLVL�

ROPXúWXU��8\JXODPDODU� |]HOOLNOH� IRVIRULN� DVLW + giberellik asiW� X\JXODPDVÕ�PDNUR� EHVLQ� HOHPHQWOHULQ�

WRSUDNWDQ�DOÕPÕQÕ�DUWWÕUPÕúWÕU� 
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4.2.5.2.Yapraklarda mikro besin elementleri analiz sRQXoODUÕ 

<DSUDN� DQDOL]� VRQXoODUÕQGD� PLNUR� beVLQ� HOHPHQW� GH÷HUOHUL� DQDOL]� VRQXoODUÕ� dL]HOJH� ��� YH�

dL]HOJH���
We J|VWHULOPLúWLU��.DEDN�\DSUDNODUÕQGD�PLNUR�EHVLQ�HOHPHQWL�DQDOL]�VRQXoODUÕ�dL]HOJH���¶GH�

J|VWHULOPLúWLU�� .DEDN� \DSUDNODUÕQGD� EDNÕU� GH÷HUL� en fazla 3.79 ile fosforik asit uyguODPDVÕQGD�

J|U�O�UNHQ� HQ� D]� ���� GH÷HUL� LOH� IRVIRULN� DVLW� ��*$3 X\JXODPDVÕQGD� J|]OHPOHQPLúWLU��'HPLU� GH÷HUL�

kabak yapraklDUÕQGD� HQ� ID]OD� ������� LOH IRVIRULN� DVLW� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D] 146.97 ile 

NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU� 0DQJDQ�GH÷HUL�NDEDN�\DSUDNODUÕQGD�HQ�ID]OD�������GH÷HUL\OH�

fosforik asit uyguODPDVÕQGD� J|U�O�UNHQ� HQ� D]� ���� GH÷HUL\OH� IRVIRULN� DVLW� �� *$3 X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU�� .DEDN� \DSUDNODUÕQGDNL� oLQNR� GH÷HULQH� EDNWÕ÷ÕPÕ]GD� LVH en fazla oLQNR� 92.32 

GH÷HUL\OH� NRQWURO� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D]� ����� ile fosforik asit X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU� 

dL]HOJH 13. 8\JXODPDODUÕQ .DEDN�\DSUDNODUÕQGDki mikro besin HOHPHQWOHUL�LoHUL÷LQH�HWNLVL�YH�
UHIHUDQV�GH÷HUOHUL��.DUDPDQ������� 

3DWOÕFDQ� \DSUDNODUÕQGD� PLNUR� EHVLQ� HOHPHQWL� DQDOL]� VRQXoODUÕ� dL]HOJH� ��¶WH� J|VWHULOPLúWLU��

3DWOÕFDQ�\DSUDNODUÕQGD�EDNÕU�GH÷HUL�HQ�ID]OD������LOH�fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�

D]� ����� GH÷HUL\OH� NRQWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� 'HPLU� GH÷HUL� SDWOÕFDQ� \DSUDNODUÕQGD� HQ�

fazla 402.67 ile fosforik asit + GA3 X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]��������LOH�NRQWURO�X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU�� 0DQJDQ� GH÷HUL� SDWOÕFDQ� \DSUDNODUÕQGD� HQ� ID]OD� ������ LOH� IRVIRULN� DVLW� �� *$3 

X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� D]� ������ LOH� NRQWURO� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� 3DWOÕFDQ�

\DSUDNODUÕQGDNL� oLQNR� GH÷HULQH� EDNWÕ÷ÕPÕ]GD� LVH� HQ� ID]OD� oLQNR� ����� LOH� IRVIRULN� DVLW + GA3 

X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�D]�oLQNR�������LOH�NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU�� 

 

 

 

 

Numune 

g]HOOL÷L 
Uygulama 

     %DNÕU�           Demir            Mangan                  dLQNR 

(%) 

Kabak 

Kontrol 3.36 a 146.97 b 24.36 b 92.32 a 

Fosforik asit 3.79 a 249.79 a 44.73 a 59.49 b 

Fosforik asit + GA3 2.10 b 223.59 a 7.01 c 65.82 b 

5HIHUDQV�'H÷HUOHUL 5-9 50-100 50-250 20-200 
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dL]HOJH 14. 8\JXODPDODUÕQ�3DWOÕFDQ�\DSUDNODUÕQGDNL�PLNUR�EHVLQ�HOHPHQWOHU�LoHUL÷LQH�HWNLVL�YH�UHIHUDQV�
GH÷HUOHUL (Karaman,2012). 

4.2.6.Meyve %HVLQ�(OHPHQWL�$QDOL]�6RQXoODUÕ 

+DVDW� HGLOHQ� NDEDN� YH� SDWOÕFDQ� PH\YHOHUL� KHP� J�QHúWH� KHP� GH� IÕUÕQGD� NXUXWXOPXúWXU�� %X�

NXUXWPD� LúOHPOHULQGHQ� J�QHúWH� NXUXWPD�� WH]LQ� DUD]L� X\JXODPDVÕQÕQ� \DSÕOGÕ÷Õ� *D]LDQWHS
LQ� 2÷X]HOL�

LOoHVLQGH� \DSÕOÕUNHQ� IÕUÕQGD� NXUXWPD� LúOHPL� 0DODW\D� .D\ÕVÕ� $UDúWÕUPD� 0HUNH]L
QGH� \DSÕOPÕúWÕU��

.XUXWXODQ� NDEDN� YH� SDWOÕFDQ� |UQHNOHUL� JHUHNOL� |÷�WPH� LúOHPOHULQGHQ� JHoLULOGLNWHQ� VRQUD� $� .DOLWH�

$QDOL]�/DERUDWXYDUÕ'nda aQDOL]OHUL�\DSÕOPÕúWÕr.  

4.2.6.1.Meyvelerde makro besin elementleri   

*�QHú�YH�IÕUÕQGD�NXUXWXODQ�NDEDN�YH�SDWOÕFDQ�PH\YHOHULQH�DLW�PDNUR�EHVLQ�HOHPentleri analiz 

sRQXoODUÕ� VÕUDVÕ\OD� dL]HOJH� ��� YH� dL]HOJH� ��¶GD J|VWHULOPLúWLU�� *�QHúWH� NXUXWXODQ� NDEDN� |Unekleri 

LQFHOHQGL÷LQGH� HQ \�NVHN� D]RW�� IRVIRU�� SRWDV\XP�� NDOVL\XP� YH�PDJQH]\XP� GH÷HUOHUL� VÕUDVÕ\OD� ������

13.54, 1.01, 0.29 ve 0.16 ile fosforik asit ��JLEHUHOOLN�DVLW�X\JXODPDVÕQGD�J|U�O�UNHQ HQ�G�ú�N�D]RW��

IRVIRU��SRWDV\XP��NDOVL\XP�YH�PDJQH]\XP�GH÷HUOHUL�VÕUDVÕ\OD���������������81, 0.15 ve 0.07 ile kontrol 

X\JXODPDVÕQGD� J|]OHPOHQPLúWLU�� )ÕUÕQGD� NXUXWXODQ� NDEDN� |UQHNOHUL� LQFHOHQGL÷LQGH� HQ� \�NVHN� D]RW��

IRVIRU�� SRWDV\XP�� NDOVL\XP� YH� PDJQH]\XP� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ����, 0.19 ve 0.16 ile 

fosforik asit + giberellik asit uygXODPDVÕQGD�J|U�O�UNHQ�HQ�G�ú�N�D]RW��IRVIRU��SRWDV\XP��NDOVL\XP�YH�

PDJQH]\XP� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ������ ������ ����� LOH� NRQWURO� X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU� 

 

 

 

 

 

 

Numune 

g]HOOL÷L 
Uygulama 

      %DNÕU�������      Demir             Mangan               dLQNR 

 

(%) 

3DWOÕFDQ 

Kontrol 2.21 b 216.61 c 19.69 c 14.89 c 

Fosforik asit 2.76 a 315.02 b 28.43 b 47.75 b 

Fosforik asit + GA3 2.96 a 402.67 a 55.86 a 55.3 a 

5HIHUDQV�'H÷HUOHUL 8-60 50-300 40-250 20-250  
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dL]HOJH 15. *�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�NDEDN�PH\YHOHULQLQ�PDNUR�EHVLQ�HOHPHQWOHUL�DQDOL]�VRQXoODUÕ 

Numune 
g]HOOL÷L Kurutma Uygulama 

Azot Fosfor Potasyum Kalsiyum Magnezyum 
(%) 

Kabak 

*�QHú 

Kontrol 0.34 c 2.17 d 0.81 c 0.15 c 0.07 c 
Fosforik asit 0.37 c 7.88 c 0.95 b 0.25 ab 0.10 bc 

Fosforik 
asit + GA3 

0.41 ab 13.54 a 1.01 a 0.29 a 0.16 a 

)ÕUÕQ 

Kontrol 0.29 d 12.18 b 0.89 b 0.13 c 0.10 bc 
Fosforik asit 0.49 ab 12.55 b 0.91 b 0.16 c 0.12 b 

Fosforik 
asit + GA3 

0.56 a 12.75 b 0.95 b 0.19 b 0.16 a 

dL]HOJH� ��
\D EDNÕOÕS� J�QHúWH� NXUXWXODQ� SDWOÕFDQ� |UQHNOHUL� LQFHOHQGL÷LQGH HQ� \�NVHN� D]RW��

IRVIRU�� SRWDV\XP�� NDOVL\XP� YH� PDJQH]\XP� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ������ ����� YH� ����� � LOH�

IRVIRULN�DVLW���JLEHUHOOLN�DVLW�X\JXODPDVÕQGD�J|U�O�UNHQ�HQ�G�ú�N�D]RW��IRVIRU��SRWDV\XP��NDOVL\XP�YH�

PDJQH]\XP� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ������ ����� YH� ����� LOH� NRQWURO� X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU��)ÕUÕQGD�NXUXWXODQ�SDWOÕFDQ�|UQHNOHUL�LQFHOHQGL÷LQGH�HQ�\�NVHN�D]RW��IRVIRU��SRWDV\XP��

kalsiyum ve magnezyuP�GH÷HUOHUL�VÕUDVÕ\OD�������������������������YH������LOH�IRVIRULN�DVLW + giberellik 

DVLW� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� G�ú�N� D]RW�� IRVIRU�� SRWDV\XP�� NDOVL\XP� YH�PDJQH]\XP�GH÷HUOHUL�

VÕUDVÕ\OD������������������������YH������LOH�NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU�  

dL]HOJH 16. *�QHúWH� YH� IÕUÕQGD� NXUXWXODQ� SDWOÕFDQ� PH\YHOHULQLQ� PDNUR� EHVLQ� HOHPHQWOHUL� DQDOL]�

VRQXoODUÕ 

Numune 
g]HOOL÷L Kurutma Uygulama 

Azot Fosfor Potasyum Kalsiyum Magnezyum 
(%) 

3DWOÕFDQ 

*�QHú 

Kontrol 0.29 b 10.09 0.77 b 0.08 b 0.09 c 
Fosforik 

asit 0.33 a 12.72 b 0.85 a 0.12 a 0.12 b 

Fosforik asit 
+ GA3 

0.35 a 18.95 a 0.89 a 0.17 a 0.13 a 

)ÕUÕQ 

Kontrol 0.29 b 1.05 c 0.77 b 0.05 b 0.10 bc 
Fosforik 

asit 0.32 a 12.87 b 0.86 a 0.09 b 0.13 a 

Fosforik 
asit + GA3 

0.35 a 13.46 b 0.91 a 0.14 a 0.16 a 

0H\YHOHUGH�PDNUR�EHVLQ�HOHPHQW�LoHULNOHUL��]HULQH�X\JXODPDODUÕQ�ROXPOX�HWNLVL�ROPXú��DQFDN�

NXUXWPD�\|QWHPOHUL�DUDVÕQGD�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�NXUXWPD�\|QWHPLQGH�GH��IÕUÕQGD�YH�J�QHúWH)  

IRVIRULN�DVLW���JLEHUHOOLN�DVLW�X\JXODPDVÕ�HQ�\�NVHN�GH÷HUL�YHUPLúWLU�� 
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4.2.6.2.Meyvelerde mikro besin elementleri 

*�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�NDEDN�YH�SDWOÕFDQ�PH\YHOHULQH�DLW�PLNUR�EHVLQ�HOHPHQWL�GH÷HUOHUL�

VÕUDVÕ\OD�dL]HOJH����YH�dL]HOJH���¶GH YHULOPLúWLU��*�QHúWH�NXUXWXODQ�NDEDN�|UQHNOHUL�LQFHOHQGL÷LQGH�HQ�

\�NVHN� EDNÕU�� GHPLU�� PDQJDQ� YH� oLQNR� GH÷HUOHUL� VÕUDVÕ\OD� ������ �������� ������ YH� ������ LOH fosforik 

asit+ giberellik DVLW� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� G�ú�N� EDNÕU�� GHPLU�� PDQJDQ� YH� oLQNR� GH÷HUleri 

VÕUDVÕ\OD��������������������������LOH�NRQWURO�X\JXODPDVÕQGD J|]OHPOHQPLúWLU��)ÕUÕQGD�NXUXWXODQ�NDEDN�

|UQHNOHUL�LQFHOHQGL÷LQGH�HQ�\�NVHN�EDNÕU��GHPLU��PDQJDQ�YH�oLQNR�GH÷HUOHUL� VÕUDVÕ\OD�������� ���������

14.96 ve 42.63 ile fosforik asit + giberellik asLW� X\JXODPDVÕQGD� J|U�O�UNHQ� HQ� G�ú�N� EDNÕU�� GHPLU��

PDQJDQ� YH� oLQNR� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ����� YH� ������ LOH� NRQWURO� X\JXODPDVÕQGD 

J|]OHPOHQPLúWLU� 

dL]HOJH 17. *�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�NDEDN�PH\YHOHULQLQ�PLNUR�EHVLQ�HOHPHQWOHUL�DQDOL]�VRQXoODUÕ 

Numune 
g]HOOL÷L Kurutma Uygulama 

%DNÕU Demir Mangan dLQNR 
(%) 

Kabak 

*�QHú 

Kontrol 2.67 d 61.04 c 7.05 d 25.54 c 
Fosforik asit 6.53 b 492.70 b 11.02 c 31.94 bc 
Fosforik asit 

+ GA3 
8.98 b 554.78 a 19.52 a 52.38 a 

)ÕUÕQ 

Kontrol 2.66 d 42.28 c 7.05 d 22.79 c 
Fosforik asit 3.72 c 50.89 c 9.95 cd 38.52 bc 
Fosforik asit 

+ GA3 
21.21 a 522.39 a 14.96 b 42.63 b 

dL]HOJH� ��¶H EDNÕOÕS� J�QHúWH� NXUXWXODQ� SDWOÕFDQ� |UQHNOHUL� LQFHOHQGL÷LQGH� EDNÕU�� PDQJDQ� YH�

oLQNR� GH÷HUOHri VÕUVÕ\OD� ������ � ������ YH� ���78 ile fosforik asit + GA3 X\JXODPDVÕQGD� J|U�O�UNHQ� HQ�

\�NVHN� GHPLU� GH÷HUL� ������ LOH� IRVIRULN� DVLW� X\JXODPDVÕQGD� J|]OHPOHQPLúWLU��(Q�G�ú�N�EDNÕU�� GHPLU��

PDQJDQ� YH� oLQNR� GH÷HUOHUL� VÕUDVÕ\OD� ������ ���26, 3.25 ve 31.22 olup kontrol X\JXODPDVÕQGD�

J|]OHPOHQPLúWLU��)ÕUÕQGD�NXUXWXODQ�SDWOÕFDQ�|UQHNOHUL�LQFHOHQGL÷LQGH�HQ�\�NVHN�EDNÕU��GHPLU��PDQJDQ�

YH� oLQNR� GH÷HUOHUL� VÕUDVÕ\OD� ������ ������� ������ YH� ������ LOH� IRVIRULN� DVLW + GA3 X\JXODPDVÕQGD�

J|U�O�UNHQ�HQ�G�ú�N�EDNÕU��GHPLU��PDQJDQ�YH�oLQNR�GH÷HUOHUL�VÕUDVÕ\OD�������������������YH�������LOH�

NRQWURO�X\JXODPDVÕQGD�J|]OHPOHQPLúWLU� 
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dL]HOJH 18. *�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�SDWOÕFDQ�PH\YHOHULQLQ�PLNUR�EHVLQ�HOHPHQWOHUL�DQDOL]�
sonucu 

Numune 
g]HOOL÷L Kurutma Uygulama 

%DNÕU       Demir       Mangan                 dLQNR 
(%) 

3DWOÕFDQ 

*�QHú 

Kontrol 1.73 b 31.26 c 3.25 c 31.22 b 
Fosforik asit 2.14 ab 78.99 a 6.91 b 34.04 b 
Fosforik asit 

+ GA3 
2.60 a 68.55 ab 11.04 a 36.78 a 

)ÕUÕQ 

Kontrol 1.85 b 35.55 b 6.93 b 22.52 c 
Fosforik asit 2.41 a 45.51 b 8.56 ab 31.44 b 

Fosforik 
asit + GA3 

2.98 a 70.76 a 11,16 a 36,67 a 

Meyvelerde mikro EHVLQ� HOHPHQW� LoHULNOHUL EDNÕPÕQGDQ�X\JXODPDODU� DUDVÕQGD� IRVIRULN� DVLW���

JLEHUHOOLN�DVLW�X\JXODPDVÕ�HQ�\�NVHN�GH÷HUL�YHULUNHQ NXUXWPD�\|QWHPOHUL�IDUN�PH\GDQD�JHWLUPHPLúWLU� 

Ceylan ve ark.(2006)¶GD�HOPD�NXUXWPDGD�J�QHú�NROHNW|UO��NXUXWPD�IÕUÕQÕQÕQ�GR÷DO�NXUXWPD\D�

J|UH� V�UH\L� NÕVDOWWÕ÷Õ� YH� NDOLWH\L� DUWWÕUGÕ÷ÕQÕ� EHOLUOHPLúOHUGLU�� dHOHQ� YH� DUN�(2018)¶GH� J�QHú� HQHUML�

GHVWHNOL� PLNURGDOJDGD� NDEDN� GLOLPOHULQL� NXUXWPXú� YH� V�UH\L� NÕVDOWPÕúODUGÕU�� 'R\PD]� YH� $NWDú�

(2018)¶GH�SDWOÕFDQ�GLOLPOHUL�LoLQ������������YH����0&�VÕFDNOÕNODUGD�IÕUÕQGD�NXUXWPD�\DSPÕúODU�VÕFDNOÕN�

DUWWÕNoD� NXUXPD� V�UHVL� NÕVDOPÕúWÕU�� +DVW�UN� ùDKLQ� ������¶GD� GRPDWHVLQ� NXUXWXOPDVÕQGD� IDUNOÕ�

\|QWHPOHUL� NDUúÕODúWÕUPÕú��NÕUPÕ]ÕOÕN� DoÕVÕQGDQ�J�QHúWH�NXUXWXODQD� HQ�\DNÕQ�GH÷HU� VÕFDN�KDYDOÕ� NDELQ�

WLSLQGHNL� NXUXWXFX� VDSWDQPÕúWÕU�� $QFDN� EHVLQ� GH÷HUL� DoÕVÕQGDQ� VÕFDN� KDYDOÕ� NXUXWXFXODUGD� VÕFDNOÕN�

DUWWÕNoa likopeQ� D]DOPÕúWÕU�� .DUDEDFDN� YH� DUN�������¶� te mikrodalgada meyve ve sebzelerin 

NXUXWXOPDVÕ� LOH� LOJLOL� \DSWÕNODUÕ� GHUOHPHGH�� PLNURGDOJDQÕQ� V�UH\L� NÕVDOWWÕ÷ÕQÕ� IDNDW� KHU� �U�Q�Q�

NXUXWXOPDVÕ LoLQ� X\JXQ� ROPDGÕ÷ÕQÕ�� PDOL\HW� YH� HQHUML� JLGHULQLQ� \�NVHN� ROGX÷XQX� EHOLUWPLúOHUGLU��

3RODWFÕ� ������¶GH� UH\KDQ� ELWNLVLQLQ� NXUXWXOPDVÕQGD� IDUNOÕ� \|QWHPOHUL� NXOODQPÕúWÕU�� .DOLWH� YH� HWNHQ�

PDGGH� ND\EÕ� EDNÕPÕQGDQ� GR÷DO� NXUXWPDQÕQ� X\JXQ� ELU� \|QWHP� ROPDGÕ÷ÕQÕ� VDSWDPÕúWÕU�� dRN� \�NVHN�

VÕFDNOÕNODU�|]HOOLNOH�VDNÕQFDOÕ�EXOXQPXúWXU��0LNURGDOJD�HQ�NÕVD�V�UHOL�NXUXWXFXGXU�DQFDN�UHQN�YH�HWNHQ�

PDGGH�ND\EÕ�ID]ODGÕU��<�NVHN�ROPD\DQ�GHUHFHOHUGH�IÕUÕQGD�NXUXWPD�HQ�X\JXQ RODUDN�UDSRU�HGLOPLúWLU��

Ayan (2010)¶GD�EL]LP�oDOÕúPDPÕ]GD�ROGX÷X�JLEL�J�QHúWH�YH�IÕUÕQGD�NXUXWXODQ�GRPDWHVOHUGH�SURVHVOHU�

VÕUDVÕQGDNL� GH÷LúLNOLNOHUL� EHOLUOHPLúWLU��.XUXWXOPXú� GRPDWHVOHUGHNL� DQWLRNVLGDQODUÕQ� WD]H� GRPDWHVOHUH�

J|UH� ID]OD� ROGX÷XQX� VDSWDPÕúWÕU�� %L]LP� oDOÕúPDPÕ]GDNL� JLEL� J�QHúWH� YH� IÕUÕQGD� NXUXWXODQ� GRmates 

ELOHúHQOHULQGH�ID]OD�ELU�IDUN�ROPDGÕ÷ÕQÕ�GD�ELOGLUPLúWLU� 

4.2.7..DEDN�YH�3DWOÕFDQ�Verim 'H÷HUOHUi 

.DEDN� YH� SDWOÕFDQ� VHE]HOHUL� LON� KDVDW� WDULKL� RODQ� ����������¶GDQ� LWLEDUHQ� EDúODPDN� �]HUH�

kabaklar ��J�QGH�ELU�KDVDW�HGLOPLú�SDWlÕFDQODU�GD��-��J�QGH�ELU�KDVDW�HGLOPLú�YH�LON���KDVDGÕn ortalama 

YHULP�GH÷HUOHUL�DOÕQPÕúWÕU��+DVDW�GH÷HUOHUL�KDWODUD�J|UH�EHOLUOHQPLú�ROXS�KHU�KDWWD��0 ELWNL�ROPDN��]HUH�

toplam 3 hasadÕQ�RUWDODPD�YHULP�GH÷HUOHUL�DOÕQDUDN fosforik asit uygulDPDVÕ�KDVDW�GH÷Hrleri, fosforik 
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DVLW���JLEHUHOOLN�DVLW�X\JXODPDVÕ�KDVDW�GH÷HUOHUL�YH�Nontrol uygulamasÕ�KDVDW�GH÷HUOHUL�RODUDN dL]HOJH�

19 YH� dL]HOJH� ��¶GH EHOLUWLOPLúWLU�� .DEDNWDNL� YHULP� GH÷HUOHUL� ELUELULQH� oRN� \DNÕQ� ROXS� LVWDWLVWLNVHO�

RODUDN�|QHPOL�ELU�VRQXo�YHUPHPLúWLU �dL]HOJH����.  

dL]HOJH 19. Kabak fosforik asit ve giberellik asidLQ�YHULP��]HULQH�HWNLVLQLQ�|Oo�P�GH÷HUOHUL 

Bitki Uygulamalar Verim (kg/m2 ) 

 Kontrol 37.60 
Kabak Fosforik Asit 37.83 

 Fosforik Asit + GA3 37.87 

3DWOÕFDQ� YHULP� GH÷HUOHUL� DUDVÕQGD� LVWDWLVWLNVHO� DoÕGDQ� IDUNODU� J|]OHPOHQPLú� HQ� \�NVHN� YHULP�

GH÷HUL�������LOH�IRVIRULN�DVLW���JLEHUHOOLN�DVLW�X\JXODPDVÕQGD�|Oo�O�UNHQ�HQ�G�ú�N�YHULP�GH÷HUL�������

LOH�NRQWURO�X\JXODPDVÕQGD�|Oo�OP�úW�U �dL]HOJH����. 

dL]HOJH 20. 3DWOÕFDQGD�fosforik asit ve giberellik asidLQ�YHULP��]HULQH�HWNLVLQLQ�|Oo�P�GH÷HUOHUL 

Bitki Uygulamalar Verim (kg/m2 ) 

3DWOÕFDQ 
Kontrol 45.70 c 

Fosforik Asit 48.63 b 
Fosforik Asit + GA3 51.57 a 

1RRUL�YH�DUN�� �������GH��]�PGH fosfor ve giberellik asidin, El-*KDPU\� ������¶GD� IDVXO\HGH 

amino ve h�PLN�DVLGLQ�YHULPL�DUWWÕUGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��Kaya ve ark. (2018)¶GH marulda oLQNR�V�OIDW�

YH� JLEHUHOOLN� DVLW� X\JXODPDODUÕQÕQ� YHULPL��� ���� DUWWÕUGÕ÷ÕQÕ� VDSWDPÕúODUGÕU�� %L]LP� oDOÕúPDPÕ]GD� GD�

NDEDNWD� X\JXODPDODU� LVWDWLVWLNL� |QHPGH� IDUN� \DUDWPD]NHQ�� SDWOÕFDQGD� LVWDWLVWLNL� |QHPGH� YH� NRQWUROH�

J|UH�IRVIRULN�DVLW�X\JXODPDVÕQGD��������IRVIRULN�DVLW���JLEHUHOOLN�DVLW�X\JXODPDVÕQGD���������RUDQÕQGD�

YHULPL�DUWWÕUPÕúWÕU�  
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6. 6218d�9(�g1(5ø/(5 

7RSUDN�UHDNVL\RQX�LOH�WRSUDN�YHULPOLOL÷L�DUDVÕQGD�|QHPOL�ELU�LOLúNL�YDUGÕU��7RSUD÷ÕQ�S+�GH÷HUL 

|QFHOLNOH� toprakta bulunan besin elementlerinin HOYHULúOLOL÷LQH�� WRSUD÷ÕQ� �UHWNHQOL÷L� YH� YHULPOLOL÷LQL�

DUWWÕUPD\D�\DUGÕPFÕ�RODQ�PLNURRUJDQL]PD��mantar ya da bakterilerin aktivitesine ve toprak \DSÕVÕQÕQ 

ROXúXPXQD� KHP� GR÷XGDQ� KHP� GH GROD\OÕ RODUDN� HWNL� VD÷ODPDNWDGÕU (Sezen, 1991). dDOÕúPDQÕQ�

\DSÕOGÕ÷Õ� *D]LDQWHS� 2÷X]HOL� LOoHVLQGHNL� WRSUDN� S+¶VÕ� \DSÕODQ� DQDOL]� VRQXFXQGD� ����� RODUDN� WHVSLW�

HGLOPLúWLU��6HE]H�\HWLúWLULFLOL÷LQGH� LVH�|QHULOHQ�S+�GH÷HUL��-����DUDVÕQGDGÕU��)RVIRULN�DVLW�X\JXODPDVÕ�

LOH� WRSUDNWDNL� S+�GH÷HUL� �� FLYDUÕQD� G�ú�U�OP�úW�U��%XQXQ� VRQXFXQGD�� SDWOÕFDQ�YH� NDEDN�ELWNLOHULQLQ�

EHVLQ� HOHPHQW� DOÕPÕ� DUWWÕUÕOPDVÕ� |QJ|U�OP�ú� YH� EX� DUWÕú� VRQXoODUÕPÕ]GD� UDNDPVDO� RODUDN� RUWD\D�

NRQPXú�� EXQD� ED÷OÕ� RODUDN� ELWNL� EL\RN�WOH� DUWÕúÕ� YH� YHULP� DUWÕúÕ� VD÷ODQPÕúWÕU�� $\UÕFD� IRVIRULN� DVLW�

NXOODQÕPÕ� ELWNLQLQ� IRVIRU� LKWL\DFÕ� LoLQ� GH� ID\GDOÕ� ROPXúWXU��d�QN� fRVIRU� ELWNLOHUGH� |]HOOLNOH� Q�NOHLN�

DVLWOHULQ�ROXúXPXQX��51$�YH�SURWHLQ�VHQWH]L�LoLQ�KD\DWL�IRQNVL\RQODUÕQ�DUWWÕUÕOPDVÕQGD�|QHPOL�ELU�UROH�

VDKLSWLU��$\UÕFD�IRVIRU�ELWNLOHULQ�K�FUH�]DUODUÕ��HQ]LPOHU�YH�HQHUML�LoLQ�LKWL\Do�GX\GX÷X�ELU�HOHPHQWWLU�  

Giberellik asit vejHWDWLI� E�\�PH\L�� K�FUHOHULQ� X]DPDVÕQÕ�� ELWNLQLQ� \DúDPVDO� DNWLYLWHOHULQLQ�

DNWLYDV\RQXQX�DUWWÕUPDGD�|QHPOL�URO�R\QDPDNWDGÕU� ��0DNDNRXWL� 2006; Korkutal vd. 2008; Noori vd. 

2018). YapraNWDQ�\DSWÕ÷ÕPÕ]�X\JXODPD�Lle vejHWDWLI�E�\�PH\L�DUWWÕUPD\Õ�DPDoODGÕN��E|\OHFH�ELWNLQLQ�

IRWRVHQWH]� DODQÕQÕQ� DUWWÕUDUDN�� EL\RN�WOH� YH� YHULP� DUWÕúÕQÕ� |QJ|UG�N�� 6RQXoODUÕPÕ]GD� GD� |]HOOLNOH�

IRVIRULN�DVLW�WHN�EDúÕQD�RODQ�X\JXODPDPÕ]D�J|UH�fosforik asit ve giberellik asidin birlikte kullaQÕOGÕ÷Õ�

X\JXODPD�ELUoRN�SDUDPHWUHGH�HQ�\�NVHN�VRQXoODUÕ�YHUPLúWLU��%X�GD�JLEHUHOOLN�DVLGLQ�ELWNL�E�\�PHVL�YH�

verimdeki etkisini ortaya koymaktaGÕU� 

7H]�oDOÕúPDPÕ]GD�WRSUDNWDQ�\DSÕODQ�IRVIRULN�DVLW�X\JXODPDVÕ��\DSUDNWDQ�\DSÕODQ�JLEHUHOOLN�DVLW�

X\JXODPDVÕ� SDWOÕFDQ� YH� NDEDN�ELWNLOHULQGH�ELWNL� E�\�PHVL�� EHVLQ� HOHPHQW� DOÕPÕ�YH� SDWOÕFDQGD� YHULPL�

ROXPOX�\|QGH�HWNLOHPLúWLU��'R]ODUÕ��]HULQGH�GDKD�IDUNOÕ�oDOÕúPDODU�\DSÕODELOLU��$\UÕFD�GL÷HU�NXUXWPDOÕN�

VHE]HOHUGH�GH��GRPDWHV��ELEHU�JLEL��GHQHPHOHU�\DSÕODELOLU�� 

KurutmD�\|QWHPOHUL�DUDVÕQGD� LVH�SHN�IDUN�EXOXQPDPÕú�KHU� LNL�NXUXWPD�\|QWHPLQGH�GH�EHVLQ�

GH÷HUOHUL� ELUELULQH�\DNÕQ�GH÷HUOHU� DOPÕúWÕU��6DGHFH� IÕUÕQGD�NXUXWPDN�kabakta 7-�� VDDW�FLYDUÕ� V�UHUNHQ�

SDWOÕFDQGD� ��-��� VDDW� FLYDUÕ� V�UP�úW�U� EX� GD ]DPDQ� DoÕVÕQGDQ� KÕ]� ND]DQGÕUPÕúWÕU��$QWHS� E|OJHVLQGH�

NXUXWXOPXú� VHE]HOHULQ� KHP� \XUW� LoL� KHP� GH� \XUW� GÕúÕQGD� \DúD\DQ� YDWDQGDúODUÕPÕ]� LoLQ� |QHPOL� ELU�

HNRQRPLN�GH÷HUH�VDKLS�ROGX÷XQX�G�ú�Q�UVHN�� IÕUÕQ�KÕ]�YH�GDKD�ID]OD�VHE]H�NXUXWPD�DoÕVÕQGDQ�WHUFLK�

edilebilir. Domates gibi renk, ya da WÕEEL�DURPDWLN�ELWNLOHU�JLEL�HWNHQ�PDGGH�LoHUL÷L�SDWOÕFDQ�YH�NDEDNWD�

VRUXQ� ROPDGÕ÷Õ� LoLQ� �UHWLFLOHU� J�QHúL� ID]OD� RODQ� �ONHPL]GH� HQHUML� JLGHUOHUL� G�ú�Q�OG�÷�QGH� ]DPDQ�

VRUXQ�GH÷LOVH�J�QHúWH�GH�NXUXWDELOLUOHU� 
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