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Erhan GÖÇMEN1 

Özet 
BX oaOÕúPada a\oioe÷iQiQ faUkOÕ geOiúPe d|QePOeUiQde \aSÕOaQ VXOaPa X\gXOaPaOaUÕQÕQ YeUiP Ye YeUiP 
SaUaPeWUeOeUiQe ROaQ eWkiOeUi aUaúWÕUÕOPÕúWÕU. AUaúWÕUPa TUak\a B|OgeViQde \eU aOaQ TekiUda÷ iOiQde 2019 \ÕOÕQda 
geUoekOeúWiUiOPiúWiU. DeQePede 8 faUkOÕ VXOaPa kRQXVX ROXúWXUXOPXú Ye VXOaPaOaU daPOa VXOaPa \|QWePi\Oe 
geUoekOeúWiUiOPiúWiU. AUaúWÕUPa VRQXcXQa göre verim ve verim parametrelerinde I1 konusu (geç vejetatif dönem, 
oioekOeQPe d|QePi, WaQe ROXúXP d|QePiQde VXOaPa X\gXOaPaVÕ \aSÕOaQ kRQX) eQ ROXPOX VRQXoOaUÕ YeUPiúWiU. 
BXQa kaUúÕQ VXOaPa \aSÕOPa\aQ I8 kRQXVXQda iVe eQ d�ú�k VRQXoOaU eOde ediOPiúWiU. Özellikle verim 
de÷eUOeQdiUiOdi÷iQde I1 konusundan 520.6 kg da-1 YeUiP aOÕQÕUkeQ, I8 konusundan 319.6 kg da-1 YeUiP eOde ediOPiúWiU. 
Sulanmayan I8 kRQXVXQda heU d|QeP VXOaPa \aSÕOaQ I1 kRQXVXQa g|Ue \akOaúÕk %40 YeUiP a]aOPaVÕ Pe\daQa 
geOPiúWiU. Ya÷ ioeUi÷i Ye \a÷ YeUiPi aoÕVÕQdaQ kRQXOaU de÷eUOeQdiUiOdi÷iQde, I1 kRQXVXQdaQ %43.6 \a÷ ioeUi÷i Ye 
226.7 kg da-1 \a÷ YeUiPi eOde ediOPiúWiU. I5 kRQXVX heU d|QeP VXOaPa \aSÕOaQ I1 kRQXVXQa \akÕQ VRQXoOaU YeUPiú 
Ye %43 \a÷ ioeUi÷i Ye 199.3 kg da-1 \a÷ YeUiPi eOde ediOPiúWiU. I8 kRQXVX iVe %39.1 \a÷ ioeUi÷i Ye 124.9 kg da-1 
\a÷ YeUiPi\Oe eQ d�ú�k de÷eUOeUe VahiS ROPXúWXU. SXOaPa VX\X kXOOaQÕP UaQdÕPaQÕ (IWUE) de÷eUOeUi 1.76 kg P-3 
ile 4.30 kg m-3 aUaOÕ÷ÕQda, VX kXOOaQÕP UaQdÕPaQÕ (WUE) de÷eUOeUi iVe 0.96 kg P-3 ile 1.24 kg m-3 aUaOÕ÷ÕQda ROdX÷X 
Ye iVWaWiVWikVeO aQaOi] VRQXcX kRQXOaU aUaVÕQda aQOaPOÕ faUkOÕOÕkOaU ROdX÷X beOiUOeQPiúWiU. IWUE Ye WUE de÷eUOeUi 
�]eUiQe \aSÕOaQ iVWaWiVWikVeO aQaOi]OeUde I6 kRQXVXQXQ |Qe oÕkWÕ÷Õ g|U�OP�úW�U. SXOaPa VX\XQXQ \eWeUOi ROdX÷X 
kRúXOda I1 kRQXVX |QeUiOebiOiU. SX ka\Qa÷ÕQÕQ kÕVÕWOÕ ROdX÷X kRúXOOaUda e÷eU iki VXOaPa \aSÕOabiOiUVe I5 konusu 
(oioekOeQPe Ye WaQe ROXúXP d|QePOeUiQde VXOaQaQ), Wek VXOaPa \aSÕOabiOecekVe I6 konusu (çiçeklenme döneminde 
VXOaQaQ) |QeUiOebiOiU. SXOaPa SURgUaPOaPaVÕQda \�kVek YeUiP Ye \�kVek \a÷ kaOiWeVi ioiQ a\oioe÷iQde oioekOeQPe 
d|QePiQde VX ekVikOi÷iQdeQ kaoÕQÕOPaOÕdÕU. 

Anahtar Kelimeler: A\oioe÷i (Helianthus annuus L.), Damla sulama, BiWki b�\�Pe Ye geOiúPe d|QePOeUi, WUE, IWUE 
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Abstract  

In this study, the effects of irrigation applications on different development stages on yield and yield parameters 
of sunflower were investigated. The research was carried out in Tekirdag province in Thrace region in 2019. In 
the experiment, 8 different irrigation treatments were created and irrigation was carried out by drip irrigation 
method. According to the research results, the most positive results were obtained in all yield and yield parameters 
from I1 treatment (irrigated in late vegetative stage, flowering stage, grain formation stage). On the other hand, the 
lowest results were obtained for the I8, which was not irrigated. Especially when the seed yield is evaluated, 520.6 
kg da-1 yield was obtained from the I1 treatment, while 319.6 kg da-1 yield was obtained from the I8 treatment. In 
the non-irrigated I8 treatment, about 40% yield reduction has occurred compared to the I1 subject irrigated at each 
phenological stage. When the treatments are evaluated in terms of oil content and oil yield, 43.6% oil content, and 
226.7 kg da-1 oil yield was obtained from the I1 treatment. The I5 treatment gave the most approximate results to 
the I1 treatment with 43% oil content and 199.3 kg da-1 oil yield. I8 treatment had the lowest values with 39.1% oil 
content and 124.9 kg da-1 oil yield. It has been determined that irrigation water use efficiency (IWUE) values are 
between 1.76 kg m-3 and 4.30 kg m-3 and water use efficiency (WUE) values are between 0.96 kg m-3 and 1.24 kg 
m-3. As a result of the statistical analysis of the IWUE and WUE results, it was observed that there were differences 
between the irrigation treatments and I6 treatment came to the fore. Under the condition that the irrigation water is 
sufficient, I1 treatment can be suggested. Under limited water resource conditions, if two irrigations may be applied, 
I5 treatment (irrigated during flowering and grain formation stages), if only one irrigation may be applied, I6 
treatment (irrigated during flowering stage) can be suggested. For high yield and high oil quality in irrigation 
programming, water deficiency should be avoided during the flowering stage of sunflower. 

Keywords: Sunflower (Helianthus annuus L.), Drip irrigation, Plant growth and development stages, WUE, IWUE 

 
  



Göçmen 
YaUÕ kXUak kRúXOOaUda faUkOÕ VXOaPa X\gXOaPaOaUÕQÕQ a\oioe÷iQiQ YeUiP Ye YeUiP SaUaPeWUeOeUi �]eUiQe eWkiVi 

   
 

82 

1. Giriú  

A\oioe÷i (Helianthus annuus L.) d�Q\a geQeOiQde \eWiúWiUiciOi÷i \aSÕOaQ oRk |QePOi biU \a÷ biWkiVidiU. hUeWiP 
PikWaUOaUÕ bakÕPÕQdaQ a\oioe÷i d�Q\ada \a÷OÕk ROaUak �UeWiOeQ di÷eU Wek \ÕOOÕk biWkiOeU iOe kÕ\aVOaQdÕ÷ÕQda VR\a, 
kaQROa Ye SaPXkWaQ VRQUa \akOaúÕk 52 PiO\RQ WRQ iOe dördüncü VÕUadadÕU. A\UÕca heU \ÕO �UeWiP PikWaUÕ aUWPakWadÕU 
(FAO, 2018). BX YeUiOeU ÕúÕ÷ÕQda d�Q\ada |QePiQi kRUXPakWa ROaQ biWki T�Uki\e¶de de |QePOi biU \a÷OÕk biWkidiU. 
Öyle ki 2017 YeUiOeUiQe g|Ue �UeWiP PikWaUOaUÕ aoÕVÕQdaQ de÷eUOeQdiUiOdi÷iQde SaPXkWaQ VRQUa \akOaúÕk 2 PiO\RQ 
ton ile ikinci sÕUadadÕU (FAO, 2018). T�Uki\e 6.76 PiO\RQ dekaU aOaQda \a÷OÕk a\oioe÷i WaUÕPÕ \aSPakWa Ye dekaUa 
YeUiP 289 kg dROa\ÕQdadÕU. TUak\a B|OgeViQde iVe 3.35 PiO\RQ dekaU aOaQda WaUÕPÕ \aSÕOaQ a\oioe÷i T�Uki\e ekiP 
aOaQOaUÕQÕQ \akOaúÕk % 50¶ViQi ROXúWXUPakWadÕU. DekaUa YeUiP iVe 273 kg ciYaUÕQdadÕU (TUøK, 2019). DXUXPa 
bakÕOdÕ÷ÕQda T�Uki\e a\oioe÷i \a÷ �UeWiPiQiQ \aUÕVÕQÕQ TUak\a B|OgeViQdeQ Va÷OaQdÕ÷Õ RUWadadÕU. 

B|Oge\e X\gXQ oeúiW VeoiPi, i\i PekaQi]aV\RQ, ]aPaQÕQda \aSÕOaQ g�bUeOePe Ye iOaoOaPa gibi PRdeUQ WaUÕPda 
\aSÕOaQ W�P X\gXOaPaOaU iOe biUOikWe VXOaPa YeUiPi aUWWÕUaQ eQ |QePOi WaUÕPVaO iúOePOeUdeQdiU. AQcak bX VX\XQ 
QaVÕO, Qe ]aPaQ Ye haQgi PikWaUda YeUiOece÷i oRk |QePOidiU. 

SX a]OÕ÷Õ, d�Q\a oaSÕQda �U�Q YeUiPOiOi÷i ioiQ ciddi biU oeYUeVeO biU kÕVÕWOaPadÕU. KXUakOÕk ka\QakOÕ �U�Q YeUiPi 
ka\bÕ, heP úiddeWiQ heP de VWUeViQ V�UeViQiQ kUiWik ROPaVÕ QedeQi\Oe, di÷eU W�P QedeQOeUdeQ ka\QakOaQaQ ka\bÕ 
aúabiOiU (FaURRT Ye aUk. 2008). KXUakOÕk VWUeVi, a\oioe÷i de dahiO ROPak �]eUe ekiOebiOiU �U�QOeUde b�\�Pe 
aúaPaVÕQa bakÕOPakVÕ]ÕQ biWki b�\�Pe hÕ]ÕQÕ (CGR) Ye YeUiPi a]aOWÕU (JeQVeQ Ye MRgeQVRQ 1984). 

YaUÕ kXUak ikOiPe VahiS TUak\a Bölgesinde su ka\QakOaUÕ VÕQÕUOÕdÕU. B|Ogede \R÷XQ Q�fXV Ye VaQa\iQiQ YaUOÕ÷Õ 
VX ka\QakOaUÕQÕ baVkÕOaPakWadÕU. TaUÕPVaO VXOaPada bX VXdaQ WaVaUUXfOX biU bioiPde \aUaUOaQPak geUekPekWediU. 
AúÕUÕ VX kXOOaQÕPÕQdaQ kaoÕQÕOPaVÕ, \�]e\ VXOaPa \eUiQe baVÕQoOÕ VXOaPa \|QWePOeUinin tercih edilmesi gibi basit 
|QOePOeUOe a] ROaQ VX ka\QakOaUÕ kRUXQPXú ROacakWÕU. SXOaPa \|QWePOeUi ioeUiViQde, �QifRUP VX kXOOaQÕPÕ, \�kVek 
UaQdÕPaQ, VX WaVaUUXfX Ye iúOeWPe kROa\OÕ÷Õ bakÕPÕQdaQ, |]eOOikOe VÕUa\a ekiOeQ biWkiOeUiQ VXOaQPaVÕQda daPOa 
suOaPa \|QWePi |Qe oÕkPakWadÕU. 

EQ \�kVek YeUiP Ye kaOiWeQiQ VX ekVikOi÷i ROPa\aQ kRQXOaUdaQ eOde ediOdi÷i aoÕkOaQPakWa ROaQ a\oioe÷iQde eQ 
|QePOi QRkWa VÕQÕUOÕ VX ka\Qa÷Õ kRúXOOaUÕQda VX ekVikOi÷iQdeQ ka\QakOaQacak YeUiP a]aOPaVÕQÕQ kabXO ediOebiOiU 
VÕQÕUOaUda ROPaVÕQÕ Va÷Oa\acak biU VXOaPa SURgUaPÕ ROXúWXUPakWÕU. g]eOOikOe biWkiQiQ YejeWaWif geOiúiPiQi g|] |Q�Qe 
aOaUak \aSÕOacak oaOÕúPaOaUÕQ daha eWkiOi VRQXoOaU YeUebiOece÷i d�ú�Q�OPekWediU. A\oioe÷iQiQ geOiúPe 
d|QePOeUiQde VXOaQPaVÕ �VW�Qe �Oke Ye d�Q\ada �]eUiQe \aSÕOPÕú biUoRk aUaúWÕUPa YaUdÕU. BX aUaúWÕUPaOaU, oeúiWOi 
b�\�Pe aúaPaOaUÕQda VXOaPa iOe ROXúWXUXOaQ VX VWUeViQiQ a\oioe÷i WRhXPX YeUiPiQi eWkiOedi÷iQi biOdiUPiúOeUdiU. 
SWRQe Ye aUk., (1996) a\oioe÷iQiQ faUkOÕ b�\�Pe aúaPaOaUÕQda X\gXOaQaQ VÕQÕUOÕ sulama suyunun bile tohum 
YeUiPiQi |QePOi |Oo�de aUWÕUabiOece÷iQi aoÕkOaPÕúWÕU. BiWkiQiQ W�P b�\�Pe Ye geOiúiPe d|QePOeUiQde ROXúacak 
kXUakOÕk VWUeVi , biWki b�\�PeVi Ye YeUiPi ioiQ |QePOi biU VÕQÕUOa\ÕcÕ fakW|Ud�U Ye a\oioe÷i kaOiWeViQi eWkiOe\ebiOiU 
(FlageOOa Ye aUk., 2002). SX\a haVVaVi\eW bakÕPÕQdaQ DePiU Ye aUk., (2006) WabOa ROXúXP, oioekOeQPe Ye V�W ROXP, 
Ka\a Ye KROVaUÕcÕ, (2011) YejeWaWif d|QeP, WabOa ROXúXPX d|QePi Ye oioekOeQPe d|QePOeUiQi iúaUeW eWPiúWiU. 
B�\�Pe aúaPaOaUÕQdaQ heUhaQgi biUiQde VX kÕVÕWÕ X\gXOaQdÕ÷ÕQda VX VWUeViQdeQ dROa\Õ WRhXP YeUiPiQiQ |QePOi 
|Oo�de a]aOdÕ÷ÕQÕ biOdiUPiúOeUdiU (Esmaeilian ve ark., 2012; Tabatabaei ve ark., 2012). Özellikle çiçeklenme 
d|QePiQde VX ekVikOi÷iQiQ YeUiPde Ye kaOiWede |QePOi ka\ÕSOaU Pe\daQa geWiUdi÷i Ye bX d|QePde VX ekVikOi÷iQdeQ 
kaoÕQÕOPaVÕ geUekWi÷i biOdiUiOPekWediU (Demir ve ark., 2006; Karam ve ark., 2007; Kazemeini ve ark., 2009; Kaya 
Ye KROVaUÕcÕ, 2011). D�ú�k Ye\a RUWa kXUakOÕ÷a dX\aUOÕ biWki ROaUak VÕQÕfOaQdÕUÕOPaVÕQa Ua÷PeQ a\oioe÷i YeUiPi 
geQeOOikOe VXOaPa iOe iki\e kaWOaQÕU (UQgeU, 1983; SWRQe Ye aUk., 1996; EUdeP Ye DeOibaú, 2003).  

BX oaOÕúPada T�Uki\e a\oioe÷i �UeWiPiQiQ eQ fa]Oa \aSÕOdÕ÷Õ iO ROaQ TekiUda÷' da a\oioe÷i biWkiViQiQ faUkOÕ 
d|QePOeUdeki VXOaPa X\gXOaPaOaUÕQa YeUdi÷i WeSkiOeU YeUiP Ye ba]Õ kaOiWe SaUaPeWUeOeUiQe g|Ue de÷eUOeQdiUiOPe\e 
oaOÕúÕOPÕúWÕU. daOÕúPa, TekiUda÷ Ba÷cÕOÕk AUaúWÕUPa EQVWiW�V� AUa]iViQde 2019 \ÕOÕQda \�U�W�OP�úW�U. DaPOa 
sulama uygXOaPaVÕ aOWÕQda b|Oge kRúXOOaUÕQa X\gXQ VRQ \ÕOOaUda WeVciOOeQPiú biU oeúiWWe biWkiQiQ feQRORjik 
d|QePOeUiQde \aSÕOPÕú biU WaPaPOa\ÕcÕ VXOaPa oaOÕúPaVÕ ROPaVÕ aoÕVÕQdaQ |QePOidiU. 
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2. Materyal ve Metot 

Deneme Tekirda÷ il merkezine 2.5 kP X]akOÕkWa ROaQ TekiUda÷ Ba÷cÕOÕk AUaúWÕUPa EQVWiW�V� M�d�UO�÷� 
arazisinde yürütülmüúW�U. daOÕúPa aOaQÕQÕQ deQi]deQ \�kVekOi÷i ortalama 44 m olup 40° 59ƍ kuzey enlemi, 27° 29ƍ 

do÷X bR\OaPÕ aUaVÕQda \eU aOPakWadÕU. daOÕúPa aOaQÕ \aUÕ kXUak ikOiP kXúa÷Õ ioeUiViQde \eU aOPakWadÕU. 
MeWeRURORjik de÷eUOeUiQ X]XQ \ÕOOÕk (1960-2019) VRQXoOaUÕQa g|Ue VÕcakOÕk RUWaOaPaVÕ 14 ºC¶ diU. A\OÕk ba]da 
VÕcakOÕk RUWaOaPaOaUÕ de÷eUOeQdiUiOdi÷iQde Ocak a\Õ 4.7 ºC ile en so÷Xk, TePPX] Ye A÷XVWRV a\OaUÕ 23.8 ºC ile en 
VÕcak a\OaUdÕU. YÕOOÕk WRSOaP \a÷Õú PikWaUÕ RUWaOaPa 582.9 PP ROXS, bXQXQ b�\�k oR÷XQOX÷X EkiP iOe NiVaQ a\OaUÕ 
aUaVÕQda d�úPekWediU. YÕOOÕk ba÷ÕO QeP RUWaOaPaVÕ % 76.9¶ Ye U�]gkU hÕ]Õ RUWaOaPaVÕ de÷eri 2.9 m s-1¶ diU. SXOaPa 
PeYViPiQe aiW PeWeRURORjik de÷eUOeU Tablo 1¶de YeUiOPiúWiU. 

Tablo 1. Sulama mevsiminde ölç�lm�ú meteorolojik de÷erler 
Table 1. Meteorological values measured in the irrigation season 

YÕO Aylar 
SÕcakOÕk 

(°C) 
Ba÷ÕO QeP 

(%) 
Rüzgar 

hÕ]Õ* (m s-1) 
G�QeúOeQPe 

süresi (h) 
Ya÷Õú 
(mm) 

2019 

Nisan 11.61 71.89 2.62 5.41 42.90 
Ma\ÕV 17.89 70.53 2.31 6.18 31.20 
Haziran 24.06 64.75 2.80 7.90 7.50 
Temmuz 23.90 65.00 2.65 9.45 18.80 
A÷XVWRV 25.27 62.65 3.48 9.46 0.00 
Eylül 21.56 65.14 3.32 7.44 9.60 

*     : 2 P \�kVekOikWeki de÷eUOeUdiU. 

AUaúWÕUPa aOaQÕ WRSUakOaUÕQÕQ fi]ikVeO |]eOOikOeUiQi beOiUOePe\e \|QeOik aoÕOaQ SURfiOdeQ aOÕQaQ QXPXQeOeUdeQ 
Blake (1965) ile Benami ve Diskin (1965)' de verilen esaslara göre WaUOa kaSaViWeVi, VROPa QRkWaVÕ, haciP a÷ÕUOÕ÷Õ, 
kXOOaQÕOabiOiU VX WXWPa kaSaViWeVi de÷eUOeUi Ye b�Q\e VÕQÕfÕ beOiUOeQPiú Ye Tablo 2¶de g|VWeUiOPiúWiU. DeQePe aOaQÕ 
WRSUak b�Q\e VÕQÕfÕ kiOOi Ye kXOOaQÕOabiOiU VX WXWPa kaSaViWeVi 128.17 PP/90 cP ROaUak VaSWaQPÕúWÕU. AWPaca Ye 
EUdeP, (2016) oaOÕúPa aOaQÕQÕQ ROdX÷X b|Ogede \aSWÕkOaUÕ oaOÕúPada deQePe aOaQÕ WRSUakOaUÕQÕQ kiOOi-WÕQOÕ, Sh 
de÷eUi Q|WU (7.37), WX]VX], kiUeoOi Ye a] PikWaUda RUgaQik Padde ioeUdi÷iQi biOdiUPiúOeUdiU.  

Tablo 2. AraútÕrma alanÕ topraklarÕnÕn fiziksel özellikleri 

Table 2. Physical properties of soil in the experimental area 

Profil 
deUiQOi÷i 

(cm) 

Bünye 
VÕQÕfÕ 

TK SN Hacim 
a÷ÕUOÕ÷Õ 
(g/cm3) 

KXOOaQÕOabiOiU 
su tutma 

kapasitesi (mm) % mm % mm 

0-30 Kil  23.01  102.86  15.91  71.12  1.49  31.74  
30-60 Kil  27.05  128.22  17.71  83.95  1.58  44.27  
60-90 Kil  31.76  153.40  20.96  101.24  1.61  52.16  
0-90  384.48   256.31  128.17 

daOÕúPaQÕQ \aSÕOdÕ÷Õ WRSUakWa oifW ViOiQdiUOi iQfiOWURPeWUe WeVWOeUi \aSÕOPÕú Ye WRSUa÷ÕQ iQfiOWUaV\RQ hÕ]Õ 12 PP 
h-1 ROaUak WeVSiW ediOPiúWiU. SXOaPa VX\XQXQ kaOiWe VÕQÕfÕQÕ T2S1 ROaUak beOiUOeQPiúWiU. TRSUak b�Q\e VÕQÕfÕ 
iQfiOWUaV\RQ hÕ]ÕQa g|Ue daPOaWÕcÕ debiVi 4 L h-1, daPOaWÕcÕ aUaOÕ÷Õ iVe 0.50 P ROaUak heVaSOaQPÕúWÕU.  

Deneme, WeVad�f bORkOaUÕ deQePe deVeQiQde �o WekeUU�UO� ROaUak geUoekOeúWiUiOPiú Ye kRQXOaU UaVWgeOe 
da÷ÕWÕOPÕúWÕU (YXUWVeYeU, 1984). KRQXOaU biWkiQiQ geOiúPe d|QePOeUi ROaQ geo YejeWaWif geOiúPe (WabOa ROXúXP 
d|QePi), oioekOeQPe Ye WabOada WaQe ROXúXP dönemi (süt olum dönemi) olarak 3 dönemde faUkOÕ úekiOOeUde 
uygulanacak biçimde beOiUOeQPiúWiU. SXOaPaOaU \akOaúÕk heU geOiúPe d|QePi RUWaVÕQda Ye Wek biU VefeUde 
X\gXOaQPÕúWÕU. U\gXOaQaQ VXOaPa VX\X PikWaUÕ 90 cP eWkiOi k|k deUiQOi÷iQde biWkiQiQ geOiúPe dönemlerinde 
sulama öncesi I1 konusuQdaQ |Oo�OeQ QeP PikWaUÕQÕ deQePe |QceVi eOde ediOeQ WaUOa kaSaViWeVi de÷eUiQdeQ 
oÕkaUÕOPaVÕ\Oa heVaSOaQPÕúWÕU. 
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DeQePe kRQXOaUÕ, 

I1: Geo YejeWaWif d|QeP, oioekOeQPe d|QePi, WaQe ROXúXP d|QePi (WRSOaP 3 VXOaPa-her dönem sulama) 
I2: Geç vejetatif dönem, çiçeklenme dönemi (toplam 2 sulama) 
I3: Geo YejeWaWif d|QeP, WaQe ROXúXP d|QePi (WRSOaP 2 VXOaPa) 
I4: Geç vejetatif dönem (toplam 1 sulama) 
I5: dioekOeQPe d|QePi, WaQe ROXúXP d|QePi (WRSOaP 2 VXOaPa) 
I6: Çiçeklenme dönemi (toplam 1 sulama) 
I7: TaQe ROXúXP d|Qemi (toplam 1 sulama) 
I8: SXOaPa \aSÕOPa\aQ kRQX 

Deneme parselleri için 3î2.8P ROacak úekiOde 8.4 P2 alan ROXúWXUXOPXúWXU. Bitkiler 30 Nisan 2019 tarihinde 
haYaOÕ ekiP Pib]eUi iOe 0.3 P VÕUa �]eUi, 0.7 P VÕUa aUaVÕ (b|Ogede a\oioe÷iQde kXOOaQÕOaQ PakiQeOi ekiP aUaOÕkOaUÕ) 
ROacak úekiOde ekiOPiúWiU. BiWki oeúidi ROaUak TUak\a B|OgeViQde \R÷XQ ROaUak ekiPi \aSÕOaQ LiPagUaiQ fiUPaVÕQa 
aiW LG 5542 CL oeúidi kXOOaQÕOPÕúWÕU. BX oeúiW, LG Seed T�Uki\e fiUPaVÕ WaUafÕQdaQ WRSUak VeoiciOi÷i ROPa\aQ, RUWa 
erkenci çok yüksek verim potansiyeline sahip, orta boylX, Va÷OaP g|YdeOi, kXUakOÕ÷a, RURbaQúa Ye PiOdi\| 
haVWaOÕ÷ÕQa \�kVek WROeUaQVOÕ biU oeúiW ROaUak ifade ediOPekWediU. PaUVeOOeUiQ d�]eQOeQPeVi VÕUaVÕQda, VXOaPaOaUda 
VÕ]Pa \ROX\Oa ROXúabilecek yan etkileri |QOePek aPacÕ\Oa SaUVeOOeU aUaVÕQda Ye bORkOaU aUaVÕQda 3 P bRúluk 
bÕUakÕOPÕúWÕU. AUaúWÕUPa aOaQÕQda dikiP \aSÕOPadaQ |Qce WRSUak ha]ÕUOÕ÷Õ geUoekOeúWiUiOPiúWiU. TRSUak YeUiPOiOik 
aQaOi]OeUi dikkaWe aOÕQaUak, W�P deQePe SaUVeOOeUiQe a\QÕ ROacak úekiOde a]RWOX Ye SRWaV\XPOX g�bUe aWÕOPÕúWÕU.  

ùekiO 1¶de biU deQePe SaUVeOiQiQ deWa\Õ g|VWeUiOPiúWiU. Bir pompa ile havuzda depolanan su kontrol biriminden 
süzüldükten sonra 6 aWP baVÕQoOÕ, dÕú çapÕ 50 PP olan sert PE borular ile deneme SaUVeOOeUiQe geWiUiOPiúWiU.  

 
Figure 1. Lateral pipes and drippers placed on the experimental plot  

ùekil 1. Deneme parselinde lateral boru ve damlatÕcÕlarÕn konumlandÕrÕlmasÕ 
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A\UÕca, ViVWePde ROXúaQ baVÕQcÕ kRQWURO eWPek aPacÕ\Oa beOOi QRkWaOaUa PaQRPeWUeOeU WakÕOPÕúWÕU. DeQePe 
SaUVeOOeUiQde PaQifROd bRUX haWOaUÕ 32 PP dÕú oaSOÕ VeUW PE bRUXOaUdaQ ROXúWXUXOPXúWXU. PaUVeOOeUde OaWeUaO bRUX 
haWOaUÕ heU biWki VÕUaVÕQa biU adeW ROacak úekiOde \eUOeúWiUiOPiú Ye 16 PP dÕú oaSOÕ \XPXúak PE borular kXOOaQÕOPÕúWÕU. 
DaPOaWÕcÕ debiVi WRSUa÷ÕQ VX aOPa hÕ]Õ g|] |Q�Qe aOÕQaUak YÕOdÕUÕP (2008)¶de YeUiOeQ eVaVOaUa g|Ue 4 L h-1 olarak 
VeoiOPiúWiU. DaPOaWÕcÕ aUaOÕ÷Õ da WRSUa÷ÕQ iQfiOWiUaV\RQ hÕ]Õ Ye daPOaWÕcÕ debiViQe g|Ue 50 cP ROaUak heVaSOaQPÕú Ye 
ÕVOaWÕOaQ aOaQ \�]deVi % 0.714 ROaUak beOiUOeQPiúWiU.  

BiWki VX W�keWiPi, 90 cP WRSUak deUiQOi÷i eVaV aOÕQaUak aúa÷Õda YeUiOeQ EúiWOik (1) iOe (VX b�WoeVi eúiWOi÷i) 
beliUOeQPiúWiU (JaPeV, 1988). Bu amaoOa, VXOaPa X\gXOaPaVÕ |QceVi heU biU deQePe kRQXVXQda 90 cP WRSUak 
deriQOi÷iQde heU 30 cP¶Oik WRSUak kaWPaQÕQdaQ ROPak �]eUe |UQek aOÕQaUak kXUX a÷ÕUOÕk \�]deViQe g|Ue WRSUak QePi 
de÷eUOeUi beOiUOeQPiúWiU.  

ET = I + P + Cp ± Dp r Rf r 'S       (Eú. 1) 

EúiWOikWe; ET: biWki VX W�keWiPi (PP), I: d|QeP bR\XQca YeUiOeQ VXOaPa VX\X PikWaUÕ (PP), P: d|QeP bR\XQca 
Pe\daQa geOeQ \a÷Õú (PP), Cp: kÕOcaO \�kVeOiúOe k|k b|OgeViQe giUeQ VX PikWaUÕ (PP), Dp: deUiQe VÕ]Pa ka\ÕSOaUÕ 
(mm), Rf: deneme parsellerine giren ve oÕkaQ \�]e\ akÕú PikWaUÕ (PP), 'S: k|k b|OgeVi QeP de÷iúiPOeUi (PP) 
ifade edilmektedir. 

daOÕúPaQÕQ \aSÕOdÕ÷Õ \eUde WabaQ VX\X ROPadÕ÷ÕQdaQ, kÕOcaO haUekeWOe biWki k|k b|OgeViQe VX giUiúi ROPadÕ÷Õ 
g|] |Q�Qe aOÕQaUak Cp de÷eUi g|] aUdÕ ediOPiúWiU. A\UÕca baVÕQoOÕ VXOaPa ViVWePi kXOOaQÕOPaVÕ QedeQi\Oe \�]e\ akÕú 
PikWaUOaUÕ da ihPaO ediOPiúWiU (Kanber, 1997). DeUiQe VÕ]Pa ka\ÕSOaUÕ ioiQ biU aOW kaWPaQ i]OeQPiúWiU. 

DeQePe SaUVeOOeUi 5 E\O�O 2019 WaUihiQde haVaW ediOPiúWiU. HaVaW SaUVeOOeUiQde \aSÕOaQ haVaWOaUdan bitki boyu, 
WabOa oaSÕ Ye WRSOaP YeUiP eOde ediOiUkeQ, OabRUaWXYaU |Oo�POeUiQde iVe biQ WaQe a÷ÕUOÕ÷Õ, hekWROiWUe, % QeP de÷eUOeUi 
eOde ediOPiúWiU. DeQePe kRQXOaUÕQdaQ eOde ediOeQ SaUaPeWUeOeU aUaVÕQdaki faUkOÕOÕkOaUÕQ beOiUOeQPeViQde YaU\aQV 
analizi yaSÕOPÕú, VÕQÕfOaQdÕUÕOPaVÕQda iVe LSD WeVWi X\gXOaQPÕúWÕU. De÷eUOeQdiUPeOeU, YXUWVeYeU (1984)¶e g|Ue 
\aSÕOPÕúWÕU. 

daOÕúPada kRQXOaUa X\gXOaQaQ VXOaPa VX\X, Ve]RQOXk biWki VX W�keWiPi Ye haVaW YeUiPOeUi kXOOaQÕOaUak, VXOaPa 
VX\X kXOOaQÕP (IWUE) Ye VX kXOOaQÕP UaQdÕPaQÕ (WUE) VRQXoOaUÕ aúa÷Õdaki EúiWOik (2 Ye 3)¶WeQ fa\daOaQÕOaUak 
beOiUOeQPiúWiU (Howell, 2001). 

 

IWUE =
I
Y

         (Eú. 2) 

WUE =
ET
Y

         (Eú. 3) 

 EúiWOikOeUde; IWUE: SXOaPa VX\X kXOOaQÕP UaQdÕPaQÕ (kg P-3), WUE: SX kXOOaQÕP UaQdÕPaQÕ (kg P-3), 
Y: SXOaPa VX\X X\gXOaQaQ deQePe kRQXOaUÕQdaQ eOde ediOeQ haVaW YeUiPi (kg da-1), I: Uygulanan sulama suyu 
PikWaUÕ (PP) Ye ET: gOo�OeQ biWki VX W�keWiPi (PP)¶diU. 

3. AraútÕrma SonuolarÕ ve TartÕúma 

Denemede bir kRQXda hio VXOaPa \aSÕOPaPÕú, bXQXQ dÕúÕQdaki 7 konuda 3 geOiúPe d|QePiQde, heU d|QePde 
biUeU VXOaPa ROacak úekiOde faUkOÕ kombinasyonlar ile VXOaPa X\gXOaPaOaUÕ \aSÕOPÕú (TabOR 3) Ye geOiúPe d|QePi-
sulama-verim-kaOiWe aUaVÕQdaki iOiúkiOeU RUWa\a kRQPa\a oaOÕúÕOPÕúWÕU. Geç vejetatif döneminde I1, I2, I3, I4 
kRQXOaUÕQa, oioekOeQPe d|QePiQde I1, I2, I5, I6 kRQXOaUÕQa, WaQe dROdXUPa d|QePiQde I1, I3, I5, I7 kRQXOaUÕQa VXOaPa 
VX\X X\gXOaQPÕúWÕU. I8 kRQXVXQa VXOaPa VX\X X\gXOaQPaPÕúWÕU. Geo YejeWaWif d|QePde 100 mm, Çiçeklenme 
d|QePiQde 105 PP Ye WaQe ROXúXP aúaPaVÕQda 90 PP VX X\gXOaQPÕúWÕU.  
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Tablo 3. Denemede gözlenen fenolojik dönemler ve uygulanan sulama suyu miktarlarÕ 
Table 3. Phenological stages observed and irrigation water amounts applied in the experiment 

Fenolojik dönem 
Sulama 
tarihleri 

Sulama suyu 
miktarlarÕ (mm) 

Sulama konularÕ 

I1 I2 I3 I4 I5 I6 I7 I8 
Geç Vejetatif 18.06.2019 100 + + + + - - - - 
Çiçeklenme 02.07.2019 105 + + - - + + - - 
TaQe ROXúXP 19.07.2019 90 + - + - + - + - 

Denemede verim ve ba]Õ YeUiP SaUaPeWUeOeUiQe iOiúkiQ VRQXoOaU Tablo 4¶We YeUiOPiúWiU. BXUadaQ i]OeQece÷i 
�]eUe X\gXOaQaQ VXOaPa VX\XQXQ aUWPaVÕ\Oa YeUiPiQ de aUWWÕ÷Õ g|U�OPekWediU. daOÕúPada 319.6 kg da-1 ile 520.6 
kg da-1 aUaVÕQda a\oioe÷i YeUiPi eOde ediOPiúWiU. YaSÕOaQ YaU\aQV aQaOi]i VRQXcXQa g|Ue \aSÕOaQ VXOaPa 
X\gXOaPaOaUÕQÕQ YeUiPe eWkiVi %1 d�]e\iQde |QePOi ROPXúWXU. OUWaOaPaOaUÕQ kaUúÕOaúWÕUÕOPaVÕ ioiQ \aSÕOaQ LSD 
testi sonucunda I1 kRQXVXQXQ eQ �VW gUXSWa \eU aOdÕ÷Õ g|U�O�UkeQ, VXOaQPa\aQ I8 konusu ise en alt grubu 
ROXúWXUPXúWXU. 

Tablo 4. Deneme konularÕna iliúkin verim ve bazÕ verim ö÷eleri 

Table 4. Yield and some yield parameters measured from treatment 

Sulama 
KonularÕ 

Verim 
(kg da-1) 

Bitki 
boyu 
(cm) 

Tabla 
oapÕ  
(cm) 

Bin tane 
a÷ÕrlÕ÷Õ 
(g) 

Hektolitre 
(g l-1) 

Tane nem 
oranÕ 
(%) 

Ya÷ 
ioeri÷i 
(%) 

Ya÷ 
verimi 
(kg da-1) 

I1 520.6 a 180.1 a 16.0 a 81.3 a 101.5 a 6.93 43.6 a 226.7 a 
I2 454.5 ab 173.9 ab 15.3 a 78.7 a 97.7 b 7.17 40.5 bc 184.0 bc 
I3 419.0 bc 174.1 ab 14.4 ab 80.3 a 98.2 b 6.97 41.8 ab 174.6 bc 
I4 373.7 bc 174.4 ab 14.0 ab 77.3 a 96.2 bc 7.00 40.3 bc 150.5 cd 
I5 463.5 ab 170.8 bc 15.4 a 79.7 a 99.3 ab 7.03 43.0 a 199.4 ab 
I6 451.3 ab 171.6 bc 14.6 ab 80.3 a 99.0 ab 7.07 40.3 bc 182.0 bc 
I7 386.1 bc 170.4 bc 13.9 ab 73.3 ab 97.6 b 6.90 41.9 ab 161.7 bcd 
I8 319.6 c 164.5 c 12.6 b 66.0 b 94.2 c 6.70 39.1 c 124.9 d 

Ortalama 423.5 172.5 14.5 77.1 98.0 6.97 41.3 175.5 
LSD 99.850** 7.791** 2.079** 8.611* 3.240* ns 2.452** 40.215** 

**: % 1 düzeyinde önemli, *: % 5 düzeyinde önemli, ns: önemsiz 

Erdem ve ark., (2001) TekiUda÷¶da \�U�WW�kOeUi oaOÕúPada RUWaOaPa verimleri 278.4 kg da-1 ile 526.6 kg da-1, 
Ka\a Ye KROVaUÕcÕ, (2011) \�U�WW�kOeUi oaOÕúPaOaUÕQda YeUiP de÷eUOeUiQi biUiQci \ÕO 292-417 kg da-1, ikiQci \Õl 191-
338 kg da-1, G|kVR\ Ye aUk., (2004) BXUVa kRúXOOaUÕQda WabOa ROXúXPX, oioekOeQPe Ye V�W ROXP d|QePiQiQ faUkOÕ 
kRPbiQaV\RQOaUÕQda VXOaPa \aSaUak \�U�WW�kOeUi oaOÕúPada YeUiP de÷eUOeUiQi RUWaOaPa 218.8-405.6 kg da-1 olarak 
eOde eWPiúOeUdiU. HXVVaiQ Ye ark., (2009) a\oioe÷iQde oeúiWOi geOiúPe d|QePOeUiQdeki VX ekVikOi÷iQiQ YeUiP Ye 
kaOiWeViQe eWkiOeUiQi aUaúWÕUPÕúOaUdÕU. daOÕúPada eQ d�ú�k YeUiP oioekOeQPe d|QePiQde VX VWUeVi ROaQ kRQXdaQ 
(FSCKF= 195.8 kg da-1) elde edilirken, en yüksek verim tam sulama konusundan (CKICKF=271 kg da-1) elde 
ediOPiúWiU.  AUaúWÕUPada ba]Õ oaOÕúPaOaU iOe \akÕQ VRQXoOaU YeUeQ YeUiP de÷eUOeUi eOde ediOPiúWiU. Ba]Õ oaOÕúPaOaUÕQ 
aUaúWÕUPa VRQXoOaUÕ\Oa faUkOÕ YeUiP de÷eUOeUi YeUPeViQiQ QedeQiQiQ oeYUeVeO kRúXOOaUa ba÷OÕ ROdX÷X V|\lenebilir. 

Verim ögelerine bakÕOdÕ÷ÕQda biWki bR\X de÷eUOeUiQiQ 164.5 cP iOe 180.1 cP aUaOÕ÷ÕQda de÷iúWi÷i g|U�OPekWediU 
(Tablo 4). YaSÕOaQ iVWaWiVWik aQaOi]iQde biWki bR\XQdaki faUkOÕOÕkOaU VXOaPa kRQXOaUÕ aUaVÕQda % 1 düzeyinde önemli 
bXOXQPXúWXU. LSD WeVWiQe g|Ue I1 konusu en üst grup olurken I8 kRQXVX eQ aOW gUXSWa oÕkPÕúWÕU. TabOa oaSÕ 
de÷erlerinin 12.6 cm ile 16.0 cP aUaOÕ÷ÕQda de÷iúWi÷i g|U�OPekWediU. YaSÕOaQ iVWaWiVWik de÷eUOeQdiUPede konular 
aUaVÕQda  % 1 |QeP d�]e\iQde faUkOÕOÕk ROdX÷X, I1, I2 ve I5 kRQXOaUÕ �VW gUXbX ROXúWXUdX÷X VaSWaQPÕúWÕU. Bin tane 
a÷ÕUOÕ÷Õ de÷eUOeUiQin ise 66.0 g iOe 81.3 g aUaVÕQda de÷iúWi÷i g|U�OPekWediU. YaSÕOaQ YaU\aQV aQaOi]iQde konular 
aUaVÕQda faUk % 5 düzeyinde önemlilik WeVSiW ediOPiúWiU. I1, I2, I3, I4, I5 ve I6 kRQXOaUÕ a\QÕ gUXSWa \eU aOPÕú Ye �VW 
gUXbX ROXúWXUPXúOaUdÕU. EQ aOW gUXSWa \iQe I8 kRQXVX \eU aOPÕúWÕU. HekWROiWUe |Oo�POeUiQdeQ eOde ediOeQ VRQXoOaU 
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iQceOeQdi÷iQde de÷eUOeUiQ 94.2 g l-1 ile 101.5 g l-1 aUaOÕ÷ÕQda ROdXkOaUÕ g|U�OPekWediU. Varyans analizi sonucunda 
VXOaPa kRQXOaUÕ aUaVÕQdaki faUk % 5 düzeyinde önemli bulunurken, LSD testinde I1 konusunun en üst, I8 
kRQXVXQXQ eQ aOW gUXSWa \eU aOdÕ÷Õ g|U�OP�úW�U. TaQe QeP RUaQOaUÕ %6.70 iOe %7.17 aUaOÕ÷ÕQda de÷iúPeViQe kaUúÕQ 
VXOaPa kRQXOaUÕQa g|Ue |QePOi bXOXQPaPÕúWÕU. 

Ya÷ ioeUikOeUiQe g|Ue kRQXOaU % 39.1 iOe % 43.6 aUaVÕQda de÷iúPiúWiU. YaSÕOaQ iVWaWiVWik aQaOi] VRQXcXQda % 1 
d�]e\iQde faUkOÕOÕk bXOXQXUkeQ I1 ve I5 kRQXOaUÕQÕQ |Qe oÕkWÕ÷Õ Ye eQ �VW gUXSWa \eU aOdÕ÷Õ g|U�OPekWediU. TRSOaP 
\a÷ YeUiPOeUiQe bakÕOdÕ÷ÕQda de÷eUOeUiQ 124.9 kg da-1 ile 226.7 kg da-1 aUaOÕ÷ÕQda de÷iúWi÷i g|]OeQPiúWiU. EQ �VW 
grupta I1 \eU aOÕUkeQ RQX biU aOW gUXSWa \eU aOaQ I5 i]OePiúWiU. I8 kRQXVX eQ aOW gUXS ROPXúWXU. SRQXoOaU iQceOeQdi÷iQde 
WaQe ROXúXP d|QePiQde \aSÕOaQ VXOaPaOaUÕQ (I1, I3, I5 ve I7) \a÷ ioeUi÷iQi aUWWÕUdÕ÷Õ V|\OeQebiOiU. A\UÕca WaQe ROXúXP 
d|QePiQde VXOaPa \aSÕOPa\aQ kRQXOaUdaQ eOde ediOeQ \a÷ RUaQOaUÕQÕQ RUWaOaPaQÕQ aOWÕQda kaOdÕ÷Õ WeVSiW ediOPiúWiU. 
SantonoceWR Ye aUk., (2003) \aSWÕkOaUÕ oaOÕúPada X\gXOaQaQ VXOaPa VX\X PikWaUÕ aUWWÕkoa \a÷ PikWaUÕQÕQ aUWWÕ÷ÕQÕ 
|]eOOikOe \a÷ biUikiPiQiQ ROXúXP aúaPaVÕQda VX X\gXOaPaOaUÕQdaQ |QePOi deUecede eWkiOeQdi÷iQi aoÕkOaPÕúOaUdÕU. 
Yine Flagella ve ark., (2002), EUdeP Ye aUk., (2001) Ye Kada\ÕfoÕ Ye YÕOdÕUÕP, (2000)  VXOaPa VX\X kXOOaQÕPÕQÕQ 
aUWPaVÕ\Oa biUOikWe \a÷ \�]deViQde aUWÕú ROdX÷XQX biOdiUPiúOeUdiU. BX VRQXoOaU oaOÕúPa iOe SaUaOeOOik g|VWeUPiúWiU. 

daOÕúPada kRQXOaUa g|Ue haVaW VRQXcX eOde ediOeQ YeUiP de÷eUOeUi, uygXOaQaQ VXOaPa VX\X PikWaUOaUÕ iOe 
geUoekOeúeQ biWki VX W�keWiPi de÷eUOeUi kXOOaQÕOaUak heVaSOaQaQ VXOaPa VX\X kXOOaQÕP UaQdÕPaQÕ (IWUE) de÷eUOeUi 
ve su kullanÕP UaQdÕPaQÕ de÷eUOeUi Tablo 5¶We YeUiOPiúWiU. Tabloya g|Ue VXOaPa X\gXOaPaOaUÕ I1 konusunda 295 
mm, I2 konusunda 205 mm, I3 konusunda 190 mm, I4 konusunda 100 mm, I5 konusunda 195 mm, I6 konusunda 
105 mm, I7 kRQXVXQda 90 PP ROPXúWXU. SXOaPa PeYViPi bR\XQca \a÷Õú PikWaUOaUÕ eQVWiW� aOaQÕQda bXOXQaQ 
PeWeRURORji iVWaV\RQXQdaQ WakiS ediOPiú Ye d�úeQ WRSOaP \a÷Õú 57.5 PP ROPXúWXU.  

Tablo 5¶e g|Ue eOde ediOeQ WRSOaP PeYViPOik VX W�keWiPOeUi I1, I2, I3, I4, I5, I6, I7 ve I8 kRQXOaUÕ ioiQ VÕUaVÕ\Oa 
541.9 PP, 465 PP, 440.2 PP, 367.3 PP, 439.9 PP, 365.9 PP, 340.7 PP Ye 269.3 PP ROaUak |Oo�OP�úW�U. 
Pekcan ve Erdem, (2005), EdiUQe kRúXOOaUÕQda \aSWÕkOaUÕ oaOÕúPada a\oioe÷iQiQ geOiúPe d|QePOeUiQde Wek biU 
destekleme sulama X\gXOaPÕúOaU Ye biWki VX W�keWiPiQi iOk \ÕO 230.3-360.3 mm, ikiQci \ÕO 363.5-522.5 PP aUaVÕQda 
|OoP�úOeUdiU. 

Tablo 5. Ölç�len bitki su t�ketimi miktarlarÕ ve hesaplanan sulama suyu ve su kullanÕm randÕmanlarÕ 
Table 5. Measured evapotranspiration amounts and calculated irrigation water use and water use efficiencies 

Sulama KonularÕ 

Uygulanan 
toplam sulama 
suyu miktarÕ 

(mm) 

Ölçülen 
mevsimlik bitki 

su tüketimi 
(mm) 

IWUE 
(kg m-3) 

WUE 
(kg m-3) 

I1 295.0 541.9 1.77 b 0.96 d  
I2 205.0 465.0 2.22 b 0.98 cd 
I3 190.0 440.2 2.20 b 1.01 d 
I4 100.0 367.3 3.74 a 1.02 bcd 
I5 195.0 439.9 2.38 b 1.05 bcd 
I6 105.0 365.9 4.30 a 1.24 a 
I7 90.0 340.7 4.29 a 1.13 abc 
I8 0.0 269.3 - 1.19 ab 

Ortalama   2.99 1.07 
LSD   0.753** 0.173* 

**:% 1 düzeyinde önemli, ns: önemsiz 

TabORdaQ g|U�Oece÷i �]eUe IWUE de÷eUOeUi 1.76 kg m-3 ile 4.30 kg m-3 aUaOÕ÷ÕQda de÷iúPiúWiU. YaSÕOaQ YaU\aQV 
aQaOi]iQe g|Ue kRQXOaU aUaVÕQda %1 faUkOÕOÕk RUWa\a oÕkPÕúWÕU. YaSÕOaQ LSD WeVWi VRQXcXQa iki aQa gUXS ROXúPXú, 
I6, I7, ve I4 kRQXOaUÕ �VW gUXbX ROXúWXUPXúWXU. TabORdaQ VX kXOOaQÕP UaQdÕPaQÕ (WUE) de÷eUOeUiQe bakÕOdÕ÷ÕQda 
VXOaPa kRQXOaUÕQa g|Ue 0.96 kg m-3 ile 1.24 kg m-3 aUaOÕ÷ÕQda de÷iúWi÷i g|U�OPekWediU. EOde ediOeQ WUE 
de÷eUOeUiQiQ % 5 d�]e\iQde |QePOi ROdX÷X Ye I6 konusunun |Qe oÕkWÕ÷Õ g|U�OP�úW�U. 
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4. Sonuç 

TekiUda÷ kRúXOOaUÕQda daPOa VXOaPa \|QWePi iOe VXOaQaQ a\oioe÷iQde faUkOÕ geOiúPe d|QePOeUiQde VXOaPa 
X\gXOaPaOaUÕQÕQ a\oioe÷iQiQ YeUiP Ye ba]Õ kaOiWe SaUaPeWUeOeUiQe ROaQ eWkiOeUiQiQ aUaúWÕUÕOdÕ÷Õ bX oaOÕúPa 2019 
\ÕOÕQda geUoekOeúWiUiOPiúWiU. AUaúWÕUPadaQ eOde ediOeQ YeUiOeUe g|Ue, W�P deQePe kRQXOaUÕQa 0-295 PP aUaVÕQda 
VXOaPa VX\X X\gXOaQPÕúWÕU. DeQePe kRQXOaUÕQda geUoekOeúeQ PeYViPOik biWki VX W�keWiPi de÷eUOeUi 246.9-541.9 
PP aUaOÕ÷ÕQda |Oo�OP�úW�U. BiWki VX W�keWiPiQiQ VXOaPa VX\X PikWaUÕ aUWÕúÕQa ba÷OÕ ROaUak aUWWÕ÷Õ beOiUOeQPiúWiU.  

Denemede I1 kRQXVXQXQ W�P SaUaPeWUeOeUde ROXPOX \|QdeQ |Qe oÕkWÕ÷Õ g|U�OPekWediU. g]eOOikOe YeUiPde 
sulanmayan I8 kRQXVXQda heU d|QeP VXOaPa \aSÕOaQ I1 kRQXVXQa RUaQOa \akOaúÕk %40 YeUiP a]aOPaVÕ Pe\daQa 
geOPiúWiU. g]eOOikOe YeUiP g|] |Q�Qe aOÕQdÕ÷ÕQda oioekOeQPe aúaPaVÕQda VXOaPa \aSÕOaQ I2, I5 ve I6 kRQXOaUÕ da VX 
ka\Qa÷ÕQÕQ \eWeUVi] ROdX÷X dXUXPOaUda |QeUiOebiOiU. IWUE Ye WUE de÷eUOeUi iQceOeQdi÷iQde I6 konusu verilen 
biUiP VXOaPa VX\XQa/W�keWiOeQ VX\a kaUúÕOÕk eOde ediOeQ YeUiP bakÕPÕQdaQ |Q SOaQa oÕkPakWadÕU.  dioekOeQPe 
d|QePiQde VXOaQPa\aQ kRQXOaU YeUiP de÷eUOeUi aoÕVÕQdaQ WaP VXOaPa kRQXVX\Oa kÕ\aVOaQdÕkOaUÕQda I3 
konusunda %20, I4 konusunda %28 ve I7 kRQXVXQda %26 YeUiP a]aOPaVÕ Pe\daQa geOdi÷i g|U�OP�úW�U. BX 
VRQXoOaU a\oioe÷iQiQ oioekOeQPe d|QePiQde VX kÕVÕWÕQdaQ |QePOi deUecede eWkiOeQdi÷iQi RUWa\a kR\PXúWXU.  

 EOde ediOeQ VRQXoOaU iOe YeUiP, \a÷ ioeUi÷i Ye \a÷ YeUiPOeUi biUOikWe de÷eUOeQdiUiOdi÷iQde VX ka\Qa÷ÕQÕQ \eWeUOi 
ROdX÷X kRúXOOaUda heU d|QeP VXOaPa \aSÕOaQ I1 kRQXVX, VX ka\Qa÷ÕQÕQ kÕVÕWOÕ ROdX÷X dXUXPOaUda iVe iki VXOaPa 
uygulanabilirse I5 konusu (çiçekleQPe Ye WaQe ROXúXP d|QePiQde), Wek VXOaPa X\gXOaQabiOiUVe I6 konusu 
(çiçeklenme döneminde) önerilebilir. 
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