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SUMMARY

Efttct of nitrogen and phosporus nutrition applied to leaves was studied in field
expcrinrcnts ât ditl'crents stagcs of devclopment of suntlower during 1987-1988. In 1987, 5,
10, 15 and 20 kg,4ra N antl 5*-5, 10+10, 15+15,20+20 kg/ha N was used as chemical leat
fertilizcr at lhe stagc of tludding and budding*107o flowcring, respectively. In the next year,
at budding stagc all the plots wcrc sprayed with dose of l0 kg/ha N as a basic treatment with
the âim to incrcase the aclrcnc yicltl. At full bloonr. these plots have additionally been treated
witlt l, 3, 5 and 7 kg doscs of I' tbr incrcasing the oil content. The grcatcst head diameter,
achenc yicltl/head anil oil yield,4tqtd lravc bccn achicvcd with dost-s 10 kg/ha (at budding stage)
and 10+10 kg,fta N (budding+107o llowcring stagc). Achene oil content was decreased by
trcatments with N, whcreas tloses of I' applicd at full bloom hatl no etÏect on it. Effcct of
increasing N-doses nlay bc fittcd to a quadratic equation.
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INTRODUCTION

Out of agrotechnical factors yickl of sunflower is detcrmincd mainly by mineral nutri-
lion, namcly, by (hat of nitrogcn. In the litcraturc thcrc arc diffcrcnt opinions concerning
N fertilization. with incrcase in N supply, the hcad diameter, 1000-scccl weight and
achene yicld incrcase as well (Nur, 1975; stccr ct al., 1986; Yannozzi et al., 1990). Kâdâr
and Vass (1988) founcl that N fcrtilizcrs alonc causcd yickl tlccrcase on acidic santly soil.
Incrcasing doses of N had a ncgative cffcct on achenc oil content (Usman et al., 1980;
Szirtcs, 1984; Lukdcs 1986;), whercas Vrancean u (1977) fountl that an aclequate N supply
during llowcring might augment the achene oil content. The oil yielcl cleterminerl by
achene yield and oil content may be posilivcly influcncecl by proper timing of N supply
(Steer er al., 1984).

As for phosphorus, which is closcly rclated to N, varghcsc et al., (r976) and singh et
al., (1977) stated that P fertilizers hacl no significant effect on yield; ncvcrthelcss, they
had a positivc cffect on oil contcnt.

Seed yield and its quality rnay bc increased by rcgulating the nutrient supply accorcling
to the needs of the plant (Dcbreczcni,l98Z), and one of the approaches is the nutrition
through leaf.

The prescnt study was designccl to investigatc the cffcct of N leaf fertilizers supplied
at different stagcs of development as well as that of P applied in full bloom on achene
and oil yield of sunflowcr.
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MATERIALS AND METHODS

Effect of lcaf nutrition by fertilizcrs was studictl in 1987-1988 at the Expcriment
Station of Agricultural University of Gôdôllô at Nagygombos situatcd 60 km the east of
Buclapcst. This is a rclatively humid region. Prccipitation duringvegetation period (from
April to Septembcr) was in 1987 and 1988 390 mm and 289 mm, rcspcctivcly. Expe-
riments wcrc conclucted on thc meadow chcrnoz.iclm soil pH 6.6 (KCl) containing2,6V"
humus and medium level of utilizablc P and K. The cxpcrimcnls wcrc accomplished as

one-factorial ranclomized block <lcsign in 4 rcplications with sunflowcr hybrid Topflor.
Both ycars the prcccding crop was wintcr whcat, subscqucntly, thc soil was supplied with
250 kg/ha NPK as basic fcrtilizer. Lcaf fcrtilizcrs wcre sprayed from a portablc prcssure
sprayer. Time of treatments appliecl in 1987: bud stagc (R-1) and butlding+ llo/o flowe-
ring (R-1+R-5 l0%); in 1988: R-1+R-6 (full bloom) (McBried ct al., 1985). Trcat-
ments are summarized in Table 1. At maturity, head diamcter, 1000-sced weight, achene

yielcllhead, achene oil content wcre mcasurcd ancl oil yicltl calculatcd. Results were

evaluated by variance analysis, regression analysis and corrclation calculation.

RESULTS AND DISCUSSION

The effect of increasing doses of N supplicrl in 1987 during bud stage (R-1) and during
R-1+1,0% flowering is shown in Tablc 2 and Table 3. In comparison with untreated
control the hcad cliameter increascd with incrcasing N levcls, except in 20+20 kgA{
treatment. Maximum hcad diametcrs wcre fountl with 10 kg/ha N (R-l stage, Table 2)
ânrl 10+ 10 kg/ha N (R-1+R-5 stagc, Table 3). The effcct of increasing N doses fits to
the quadratic equation (Figure 1. a, b).

Iir 1937 ttre highest 1000-seed weight (59,3 g) was found with 5 kg/ha N in stage R-1
(Table 2) an<l (61,3 g) with 10+10 kg/ha N at R-l+R-5 stage (Tablc 3, Figurc 1. c, d).

The achene yickl/head had a similar tcnden(ry as hcad cliameter and 1000-seed weight
with the cliffcrence that its maximum value was found with 10 kg N at R-1 stage (78,0 g,

Table 2). In stage R-1+R-5 the highest yield/hcad (85,7 g) was achicved with 10+10
kg/ha N (Table 3, Figure 1. e, l).

Achene oil content was negatively affcctcd by differcnt doses of N (Table 2). Its
decrease was linear in R-1 stage (Figurc 2.a), and in R-l+R-5 stage it slightly changed
with increasing N doses (Figure 2.b).

The tendenry of oil yieldftead was similar to that of achene yield/hcad. Maximum oil
yield in R-1 and R-l+R-5 stage was 36,3 g (Table 2, Figure 2. c) and 39,3 g (Table 3,

Figure 2. d), respectively.
In 1988, the dose of 10 kg/ha N, found optimal in 1987 ycar's experiments, was applied

to all plots as a basic treatment. At bud stage and in full bloom dilfercnt doses of P wcre
spraycd with the aim to increasc achcne oil contcnt. The results arc prcsented in Table
4. The hcad diameter was not significantly affcctcd by the treatments. Ncvcrtheless, the
maximum value was found with 10 kg/ha N only in stage R-l (Figurc 3 a).

Achene yield/head, 1000-secd wcight and oil yiclcl reached maximum at the N lcvel
of 10 kg/tra (sprayerl in R-1 stage) but it was not significantly different from the effect of
P-doses sprayed on the plants during full bloom (trcated already in R-1 with 10 kg/ha N
as basic dose, Figure 3. b, c, d). Neither N nor P treatmcnts had a significant effect on
achene oil content.
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Table l.'I'reatmcnts applied during vcgetation pe riod

1987 1988
Carbamide (3%,)=

46.3%N
Stage 11-1

N ks/ha

I lidr onil'-3(l (2' 7o ) =
l5 Tr,Citrbamide * | 5 %, Nl I+NOr

Stage Rl + R-5
N ku/ha

Carbamide(3%) + Fitohorm l'(2%)
46.3% N =l8Vo PzOs

Stage R-l + I{-6
N ks/ha P kc/ha

0
5

10
15
20

0+0
5+5

10+10
15+15
20+20

0+0
10+0
10+1
10+3
10+5
10 + 7

Table 2. Effect of different doscs of nitrogen during bud formation ( l9B7)

N treatment
(tgÀa)

lJud lornratron /I{-ll
llead diametcr 1000 sced

(cm) wcight
{p)

Seed yield
(g/heacl)

Oil content
(vo)

Oil yield
(g/head)

t)
5

10
15
)o

17.7
r 8.7
19.7
18.9
18.6

5l.3
59.3
5_s.0
55.0
53.0

59.1
72.r
78.0
73.8
66.6

47.4
47.2
46.5
45.2
44.8

28.3
34.0
36.3
33.4
29.1

LSD57o 0.7 | 3.-s0 3.33 1.95 2.62

'Iable 3. E,ffect of clifferent nitrogcn closcs during bud formaticln and in the beginning of
flowcring

Table 4. Effect of l0 kg/ha nitrogcn and diffcrcnt phosphorus doses applied during bud
development and in full bloom, respcctively

N treatment
(kg4ta)

liucl lilrnlrtitrn /lt-l/ + l()'Z blor)nr (l{-5)
Flead diameter 1000 secd

(cm) weight
fs)

Seed yicld
(g,head)

Oil content Oil yicld
(%) (g/head)

0
5+5

l0+10
15 + 1-5

20+20

r7.7
18.6
19.3
19.0
r7.9

51.3
59.0
61.3
58.3
51.0

59.7
74.2
85.7
79.0
62.2

47.4
45.4
45.8
45.1
46.0

28.3
33.7
39.3
35.6
28.6

l-SD57o o-70 4.)0 1.t'7 t.4l{ 0.94

N+P
treatment

(kgtha)

Ilucl ftrrmation f R-1'l + tull bloom (l{{)
Head dianreter 1000 seed

(cm) wcight
(s)

Seed yield
(g/head;

Oil content Oil yield
(7") (glhead)

0 + 0
l0+0
l0+ I
l0+3
l0+5
l0+7

15.3
16.1
15.7
15.3
15.5
15.4

49.7
53.5
52.6
52.3
52.4
48.9

66.7
83.6
76.4
'78.6

80.6
65.0

48.8
48.3
48.3
48.5
48.5
48.5

32.5
40.4
36.9
38.1
39.r
31.5

|.sl)5q,, NS 2.83 7.2 NS 3.27
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b) R-1 + R-5
zo

LC,+

tg,2

t9

18.3

18,6

18.4

ra.2

1A

17,6

t7.a

17.2

20

19.4

19.6

10.4

lg.z

ts

l6,a

18,0

la.4
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l!
17,a

t7,+

17.2

l7

63

ae

61

60
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5a

s
55

&
53

52

50

l= 0,0036k^2+0.l4ee+17,66

R-1 + R-5

?xt0

R-1 + R-5

I= 0.038&^Z+?.406&+S.AaO

R=O.987 s P<=0.01
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60
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58

57

66

a4

53

5l

50

80
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60

6ô

64

az

ô0

58

l= -0.02sr^e+0.977&+51,4

R=0.90a x P<=0.00r

l)

a0

75

Y' 0.l4txr^A+3,1&+50.912

R=o.e92 ffi P<=0,001

10

X ktlh:
2Xl0

N ka/h.

Figtre 1. (a-fl Effect of differerû doscs of nitrogert otr haad diuneter; 1000-kmrcl weight and achenc yield applied
duingburlfiinrntion (R-l) ondat I0Toflowerittgstage (R-I + R-5 stagas)
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a) R-l + R-5

d)c)

l0

Y= -0.072xi^2+ r,65xx+28.431

R=0.090 x P<=0.Û0r T= 0.Ozdx^?+0.gg$t+27.733

R-0.974 x P<=0,0r

R-l + R-5
37
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35
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33

3l

za
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4t

39

3A

Q37

I"6
34

i33\""
30

29

28

26
l0

FigLrre 2. (a-rl) Effect of nitrogen doses on achene oil conteru and oil1,icld. applied at bud stagc and at 107o blooning
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R-1 + R-6 R-1 + R-6
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Figure 3. (a-d) Dcvelopttott of sonrc yicld conrportcttts lutdcr tlrc cffect of 10 kglha nitroge n (at budding R-1 stage)
+ diffcrcnt phosphonts doses applicd itr full bloorn (R-6 stage)
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CONCLUSIONS

1. By trcatmcnt of lcavcs in bud stage with nitrogen fertilizer heacl tliamctcr and
1000-kcrncl wcight can bc incrcased which in turn ensurcs highcr achenc yiel<I.

2. In thc beginning of flowcring a furthcr trcatment with N had a slight positive effect
on 1000-ke rnel weight and achcnc yield but thc hcad cliameter ditl not change significant-
ly any more.

3. Corrclation of N-<loscs and yicltl components may bc fittcd to the quadratic
equation.

4. Achenc oil contcnt dccrcased duc tcl trcatmcnts with N, ncvcrthclcss, oil yicltl
incrcascd in conscqucnce to highcr achcnc yicltl.

5. Trcatmcnls with P ditl not incrcasc signiticantly thc yiclcl componcnts studiecl.
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EF-ttc't'o t)ti I^ Nrjt'RtctoN IO|-I^R s()rlRFl ItL RttNt)Ir,flltNTo EN ÂQt,ttNlos y
ACEI'I'T' DI'I, (;IRASOL A I)II'I'REN TT,S ESI)\DOS I)I' DI'SARROLLO

RESUMI.]N

El cfecto de la nutricidn de nitrdgeno y f6sforo aplicado a las hcrjas fue estudiado en
expcrinrentos de canlpo en cstados diferentes dc desarrollo dc girasol durante 1987-1988. En
1987 5, 10, 15y 20 Kgllla de N y 5+5, l0+10, 15 + 15 y 2O+2O Kgllla de N [ucron usados con
fartilizante quimico foliar cn el estado de bot6n floral (prcfloracidn) botdn * 107o de floraci6n
respectivamente. En el prdximo a6o, al cstado de lrotôn floral todas las parcelas fueron
pulverizadas ccx dosis dc l0 Kg/lla N como un tratâmiento b:isico con el otrjetivo de
incrementare al re-ndimianto dc aqucnioc. Ifn floraci6n complcta, estas pârcclas fucron
tratadâs adicionalmentc con dosis de 1, 3, -5 y 7 Kg de l' prra incrcnrcnl:rr el contenido clc aceite.
Los mayorcs diâmetros de cap(tulos, rcndimiento tlc aqucnios por cupitulo y rendirnicnto dc
aecitc por c:.rpitulo [ucron alcanzados con dosis de lt) kgÆla (al cstatlo de botôn) y l0+10
Kg/lla N (botdn * 10'ft' de floracidn). El contenido de accitc dc aquenios decrccirl por
tratamientos con N micntras dosis dc l' aplicados cn conrplcta tloraciôn no tuvicron cfccto.
El etccto del increnrcnto en dosis do N pucdc scr aiust:rdo a una ccuaciôn cuadriitica.

E[-[,'Eï' DE I^ NU't'RtTtON FOLI^IRE APPI-|QUE[I A I)tFl'ERttN'I'S S]'ÂI)ES DE
CROISSANCE SUR l,E REl'l)EMEN'I'EN CRAIIT-li El'ItN IIUILE.

RI]SUMI]:

L'effet de la nutrition nitrogénée et phosphatéc, applique<c au nivcau tbliaire à

différents stades, a été e<tudié en parcelles expérimcntalcs âr.r cours dcs annécs 1987-1988. En
1987,5,10, 15 et 20 kg/ha d'azote ou 5+5, 10+10, 15+15 ct 20+20 kg,fta d'azotc ont été
appliquéssousformedcfertilisantfoliaireaustadcboutonisationetboutonisation +70Vode
plantcs fleuries. I-'année suivante, la parcelle a été triritée au s(l(le boutonisation avec 10 kg/ha
d'âzote comme traitcment de base afin d'augmenter lc rcndùment cn graines. A pleine floraison
ces parcelles ont été traitées avec des doses de 1,3,5 et 7 kg dc phosphore pour augmenter la
teneur en huile.Le plus grand diamétre des capitules, lcs meilleurs rcndement en graines et en
huile par capitule ont été obtenus zrvcc le's doses dc l0 kg/lra (stâde boutonisation) et 10+ l0
kg/ha (boutonisation + 107o de plantcs en lleur). Le conten u en h uile des gra ines a été diminué
par les traitements azolés âlors quc les doscs de phosphore appliquées i\ pleine floraison n'ont
eu aucun effet. L'effet de l'augmentation due à la ferlilisation azotée a pu être estimé par une
équation quadratiquc.


