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SUMMARY

This research was carried out to determine the effects of six phosphorus
(P205) rates and two appiication time on sunflower (HeLianthus qnnuus L1
seed yield and yield components. 'lhe sunflower hybrid used in the experi-
ments was Edirne-87. The research lasted for two years, 1991 and 1g92, and
it was conducted at the Thrace Agricultural Research Institute in Edirne, Tur-
key.

The experiments were established in a split plot arrangement in rand-
omized complete biock design in three replicates. Phosphorus applicatlon
times were used as main plots. These were autumn and spring time applica-
tions. Six rates of phosphorus were used as sub_plots: O, 20, 40,60, gO, and
IOO kglha p2O5.

Mean varues of time to frowering, time to physiological maturity, prant
height' head diameter, seed ylerd,&a, looo seed weight, oil content, and oil
yield were determined in each plot and analyzed using ANOVA.

Accordtng to the two-year results of this research, relationship between
sunflower gfain yield and phosphorus rates was found significant (R:0.g22+*)
in Edirne condltions. Phosphorus rates can be expressed by followlng regres-
sion equâtion y: r32r + 10.39 x - 0.066 Xz. Based on lg96 phosphorus ferfl-
lizer and sunflower crop prices for optimum economical sunflower production
it was recommended that the application rate of phosphorus should be TO kÊ/
ha in Edirne conditions.

Key words: Sunflower, phosphorus, yield, yield components.

INTRODUCTION

Sunflower (Helianthus o,nnuus L.i is a most important edible oil plant in Tur-
key. The majority of rurkey's sunflower production area is located in Thrace - Mar-
mara (73o/") region. This crop is also grown in Central Anatolia ( l3%), the Black Sea
coast (lOolo), the Aegean coast (3%), and the South East Anotolia (1% j.

In Turkey, first sunflower experiments were conducted in 1920's and the crop
reached 100,000 ha production area by 1946. The significant culture of this crop
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commenced about 1943 and by 1956 it had reached 168,000 ha. This high point

was followed by a decline to B1,OO0 ha in 1962, largely because of the disease

caused by broomrape (Orobanche cLlmana Wallr.) which is a seed - producing root

parasite. Resistance to this parasite was introduced with Russian cultivars VNIIMK

1646 and'trNIIMK 8931. These cultivars also had much higher oil content than

those previously grown. These new cultivars led to a rapid recovery in planting to

495,OOO ha in 1.972. After 1980's sunflower hybrids were stalted to be planted and

an almost explosive increase in planting area, to 600'000 ha, occured in 1990's.

Sunflower provideds 45.O% of edible oil in Turkey.

Besides nitrogen deficiency, phosphorus deficiency is generally the most limit-

ing nutritional disorder to sunflower production. Significant responses to phospho-

rus fertilization have been obtained on both alkaline and acid soils. Many research

results suggest that phosphorus deficiency in sunflower is w'ide-spread, and that

significant yield responses to applied phosphorus may occur. The study of phos-

phorus nutrition has not received as much research attention as it has in other

crops (Blamey et aI., 1987)'

Thrace region, in the northwest of Turkey, has great aÉriculturâl pfoduction

potential arising out of its ecological and climatic conditions, soil properties and

rich crop pattern. The cultivated sunflower is among the four most important

annual crops itx the Thrace region which are grown for edible oil, the others being

wheat, rice, and sugarbeet. Turkey vegetable oil consumption is increasing per year

due to population increase. To satisff this increasing vegetable oil consumption,

Turkish farmers should get more yield from per hectare using high yielding

hybrids, good soil tiuage, irrigation, pest management, rotation and fertilization.

Appropriate fertilization is especially important for getting high yield per hectare. In

order to do the adequate fertilization, soil analyses tests and field fertilizer experi-

ments need to be introduced in sun{lower production.

Total sunflower plant phosphate uptake is 0.30-0.35 g/plant according to Merr-

ien et al. (1988), while crop uptake is roughly I.5-2.3 of P2O5/quintal of seed,

according to Bonaly et aI. {1992). Sunflower plant is generally responsive to phos-

phorus fertilizer when the Olsen soil test level is less than 90 kg/tra. It is possible to

construct phosphorus recommendations that satisfy crop removal requirements

and slowly build the soil test levels a bit above this "critical level" (Blamey et aI.'

1987; Mohammed and Quresh, f 991 ).

The objective of this research was to determine effects of different rates of phos-

phorus and application time on sunflower seed yield and yield components in

Edirne, TurkeY, conditions.

MATERIALS AND METHODS

This research was conducted over two seasons during l99l and 1992 at the

Thrace Agricultural Research Institute which is located in the European side
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(Thrace) of Turkey. Main properties of soil used in the field experiment are pre-

sented in Table 1. The experiment was set up in a split plot alrângement in RCBD

in three replicates. Phosphorus application times were used as main plots' These

were fall a11d spring time applications of phosphorus. The sub plots consisted of six

levels of phosphorus, o, 20, 40,60, BO, and 1OO kg,&a. Phosphorus sources were

triple super phosphate (42-44o/o P2O5). In the experiment, with the exception of

phosphorus, the level of the nitrogen remained constant at BO kg N,4ra'

Atl the fertilizer required for the experiment was broadcast by hand at pre-

planting to all plots and mixed into the soil. The trials were carried out in rotation

wlth wheat crop.

The intra-row spacing was 30 cm, in rows spaced 70 cm apart. Plot size at

planting 3.5 x 10.5 m = 36.75 m2 (5 rows), and plot size at harvest 2.lO x 9.80 m =
20.58 m2 (3 rows). The experiments were sown in the second half of April in both

years. The seeds were overplanted per hill and thinned to one plant per hill three

weeks after sowing. The experiments were not irrigated but received rain during

growing season. Weed control was accomplished by using both chemicals and cul-

tural practices. A herbicide EPTC (S-ethyl dipropyl carbamathioate) was used at a

rate of 4,500 cc Per hectare.

Mean values of time to flowering, time to physiological maturity, plant height'

head diameter, seed yielffia, looo seecl weight, seed hull rate, oil content' and oil

yield were determined in each plot and analyzed using ANOVA. Correlation coeffi-

cients were calculated between all characteristics. Regression analysis was applied

to find the relationships between fertilizer and seed yield (Little and Hills' l97B;

Yurtsever, 1984; Russel, 1986).

RESULTS AND DISCUSSION

The effect of increasing levels of phosphorus fertilizer on seed yield and yield

components in two application time during 1991 and 1992 is presented in Table 2.

phosphorus levels had a significant effect (P<0.01) on seed yield and oil yield

(Table 2). Relationship were found significant {R:0.922**). This relationship

between seed yield and phosphorus rates can^be expressed by the following regres-

sion equation: Y= 1,321.O + lO.9 X - 0.066 Xz ( Figure I ). Economical phosphorus

rate for economic optimum seed yield calculated from regression equations as a

response of fertilizer is given in Table 3. Maximum seed yield (1,730 kg,/ha) was

obtained with BO kgÂra phosphorus rate, however seed yield at economic optimum

level (1,725 kgÂra) was obtained with 70 kg/ha phosphorus rates' Comparable

results were reported by Radenovié and Todorié (1976)' Usman et aI. (1980)'

Girase et at.0977), Sùzer et at. (1994), sûzer and uludere (1997). Relationship

between sun{lower seed yield and phosphorus rates is given in Figure 1' Economi-

cal phosphorus rates for economic optimum seed yield calculated from regression

equatrons as a response of fertilizer is given in Table 3. A correlation coefficient

matrix between agronomic traits is given in Table 2'
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Seed Yield
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Figure 1: Relattonships beetwen su4flower seed gteld and phosphorus rates

As seen in Table 2, phosphorus rates had a significant effect (P<0.o1) on oil
yield. This effect is due to seed yield increase by applying increasing phosphorus

rates. On the other hand, phosphorus application time only had a significant effect

(p<0.05) on test weight of seed. A trend toward increased lO00 seed weigbt with
increased phosphorus rates was also eûdent in Table 2 but statistically not signifi-

cant. Both phosphorus application times and six rates of phosphorus did not have

a significant effect on the other yield components. Similar results were reported by

Sûzer et al. (1994), Sûzer and Uludere (1997).

Table 4 indicates that there were significant positive correlations between phos-

phorus rates, ând seed yield, oil yield, looo seed'\Meight, test weight, plant height

(r = 0.904*+, r = 0.890, r = 0.665*, r: 0.572*,andO.725**, respectively). Com-

parable results were reported by Radenovié and Todorié (i976), Mohammed and

Quresh ( 1 99 r ), Sùzer et al. ( 1 994).

CONCLUSIONS

Four main conclusions can be drawn from the results of this 2-year experi-

ment:

1. Phosphorus had a significant effect on sunflower seed yield and oil yield.

2. phosphorus application time only had a significant effect on sunflower test

weigltt.
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3. Regression of phosphorus rates with seed yield and oil yield may be fitted
to the quadratic equation.

4. consequently, according to t]le two,year resu_lts of this research conducted in
Bdirne conditions, the relationship between sudlower grain yield and phos-
phorus rates was found significant (R=O.922**). phosphorus rates can be
expressed by the following regression equation y=1321+lo.39x-o.066x2.
Based on 1996 phosphorus fertilizer and s'nflower crop prices for optimum
economical sunflower production it was recommended that the application
rate of phosphorus should be zo kgl..a in Edirne, Tr:rkey conditions.
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EFECTO DE DIFERENTES DOSIS DE FÔSFORO Y TIEMPO
DE APLICACIÔN EN EL RENDIMIENTO DE GIRASOL Y
COMPONENTES DE RDNDIMIDNTO

RESUMEN

Esta investigaci6n se llev6 a cabo para determinar los efectos de seis nive-

Ies de f6sforo (PzOs) Y dos fechas de aplicaci6n en los componentes de

rendimiento del girasol (Helianthus annuus L.). El hibrido de girasol utilizado

en los experlmentos fué Edirne 87. La lnvestigaci6n dur6 dos aflos' l99f' y

1gg2., y fué conducida en eI Instituto de Investigaciones Agrarias de Tracia en

Edirne, Turquia. Los experimentos fueron establecidos en un disefio de parce-

Ias divididas en bloques al azat con tres repeticiones. La fecha de aplicaci6n de

f6sforo fueron utilizadas como parcela principal. Estas, fueron otoûo y primav-

era. sels dosis de fôsforo fueron utilizadas como subparcelas: 0, 20, 40, 60, 80

ylOOkg&radeP2O5.Losvaloresmediosdelafechadefloraci6n'tiempoa
maduraài6n, altura de planta, diâmetro de capitulo, rendimiento por hectâLrea'

peso de looo semillas, contenido de aceite y rendimiento de semilla fueron

àeterminadas en cada parcela y analizados utilizando ANOVA. De acuerdo con

Ios resultados de dos anos en las condiciones de Edirne, la relaci6n entre el

rendlmiento en grano del girasol y los niveles de f6sforo fueron signitificativos
(R:O.92D. Los niveles de f6sforo pueden ser expresados siguiendo la ecuaciôn

de regresi6n y:1321+IO.39X - 0.066 X2. En base a los precios del cultivo y

del f6sforo en 1996. para una producci6n econ6mica 6ptima del girâsol fué

recomend.ado una dosis de fôsforo de 70 kglha en las condiciones de Edirne.

EFFETS DE DITFÉRENTES DOSES ET DATES
D'APPLICATION DE PHOSPHORE SUR LE RENDEMENT DU
TOURNESOL ET SES COMPOSAI\TES

RESUME

cette recherche a été conduite pour déterminer les effets de six doses de

phosphore (PzOs) et de deux dates d'application sur les composantes du ren-

dement du tournesol lHelianthus annuus L.). L'étude a duré deux ans, 1991.,

1g92. et a été menée à I'Institut de Recherche Agricole de Thrace, Edirne, en

Turquie. Les expériences sont étabiies selon un dispositlf split-plot avec ran-

domisatton complète des blocs en trois répétitions. Les dates d'application du

phosphore constituaient les parcelles principales. Les applications ont eu lieu

en automne et au prlntemps. Six doses de phosphore (P2O5): 0' 20' 40' 60' 80

et 100 kg,rha, ont été utilisées en sous parcelles Les valeurs moyennes de

durée semis floraison, de maturité physiologique' de tailte, du diamètre de

capitule, de production grainière, de teneur en huile, du poids de 1000 grains'

deteneur en huile et du rendement en huiie ont été détérminées pour chaque

parcelle et analysées par ANOVA. Les résultats de cette étude de deux années

àans les conditions d'Edirne, montrent une relation signtficative (R=o.922**)

entre le rendement en gralns et la dose de phosphore. Les doses de phosphore

peuventêtreexpriméesselonl'équationderégpessionY=}321+r0'39X.
ô.OOOX2. Compte tenu du coût de la fertilisation phosphorique de 1996 et du

prix de la graine de tournesol il a est recommandé I'application d'une dose de

ptrosptro.e ae 70 kgl]na pour une production économique optimale de tour-

nesol, dans les conditions d'Edirne.


