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' EXPERIMENTAL RESULTS CONCERNING THE FERTILIZER
’ APPLICATION IN SUNFLOWER IN ROMANIA -

i

CR. HERA
(Romania)

Sunflower is the main oil-producing plant in Romania.

If the sunflower cultivated surface did not increase very much
lately, yet the average per-acre yield was continuously raised (12). .

However, taking into account the pedoclimatic conditions favourable-
to this crop, there are still wide possibilities to increase its yield provided
that the agrotechnical rules are always fully observed, together with.
the recommendations issued on the ground of experimental results
(3,4, 6,9). : )

The rational fertilizers application ranges among the efficient steps:
to be considered in the sunflower crop growing (2, 5, 10, 12).

One of the reasons for the still unsatisfactory sunflower yields is:
the insufficient fertilizer application, as well as their inadequate ratio.
It has been found especially the want of P-fertilizers leading to a.
luxurious growth of the sunflower plants, to the prejudice of the seed
and oil production (2, 7, 9, 11). ,

_The results of the previous scientifical research work, both in our
«country and abroad, stressed the reduced effect of the organic .and.
inorganic fertilizers upon this crop as against other plants, although
sunflower is a big consumer of nutritive elements. This is due mainly
to the high capacity of its radicular system to draw nufritive elements:
from less soluble forms in the.soil (1, 2, 6, 8,9, 11). . o ‘

Further experiments have been conducted at ICCPT-Fundulea, and.
its experimental network with regard to different aspects of the ferti-
lizer application in this crop; to be more. precise, experiments using
‘stable and radioactive isotopes were performed at this research institute.

In order to establish the most efficient fertilizer doses for'the-
various cultivation areas,. experiments - were carried out at different
experimental stations on various types ‘of soil. The obtained results, are-
Clisted intablel. - L ol o o
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Table 1

Effect of NPK fertilizers on sunflower yield under different soil conditions
in Romania

Caracal- Mirculesti- | Bréila- Ileana- o :
medium chestnut chestnut chocolate Secuieni-brown| Oradea-brown
leached chernozem | carbonated chernozem* chenozem podzolic soil*)
chernozem chernozem '
Treatments
Average Average Average Average Average Average
4 years 5 years 3 years 9 years 5 years 6 years
g/ha | diff. } g/ha | diff. | q/ha | diff. q/ha diff. q/hal diff. q/ha diff.
Control 21.7 — 272 — 17.1} — 242 — 216 | — 200} —
Ny 22.1, 04 | 28,5 1.3 | 22.3/ 5.2 | 248 | 0.6 | 23.9 | 23 | 17.7 | —23
Nioo 240! 23 | 29.0| 1.8 | 226/ 53 | 249 | 0.7 | 244} 28 | 144 |-—56
Pso 226 0.9 | 27.8 0.6 | 21.1| 4.0 | 25.7 14 1 228 12 | 21.8 1.8
Poo 237/ 2.0 | 28.6) 1.4 | 23.0/ 59 | 26,5 2.4 | 234 1.8 | 22.6 2.6
NgoPso*®) 23.5 1.8 | 30.4| 3.2 | 2211 5.0 | 27.2| 3.0 | 249 3.3 | 20.7 0.7
N100P100 243( 2.6 | 31.3| 4.1 | 25.3) 82 | 27.8| 3.7 | 26.0| 4.4 | 17.1 | —29
NiooPioocKso | 25.5 3.8 | 32.9{ 5.7 | 26.2[ 9.1 | 28.1 | 3.9 | 26.1 | 4.5 | 203 | 03
'LSD 5% - 2.2 1.3 12 1.2 12 3.7

*) Rates of Py, and P, were used at Ileana and Oradea instead of Pgo and P .
#%) Rates of P,; and P, were used at Seculeni and Oradea

The analyse of the respective data leads to the conclusion that the
highest yield gains are obtained on the chestnut carbonated chernozem
followed by the chestnut chernozem and the chocolate chernozem soil.
The most significant factor — for the yield increase on all these types
«of soil — is the phosphorus. This element has the greatest influence on
the chestnut. carbonated chernozem from Briila and on the chocolate
«chernozem from Ileana. On the chocolate chernozem from Ileana, the
phosphorus applied alone provides certain yield increases while the
influence of the nitrogen-alone is insignificant.

Nitrogen has a greater influence at Briila where it determines
yield gains up to 5 g/ha. The joint application of N and P fertilizers
on all the types of soil, leads to yield increases proportionally with the
respective dose, but with rather small values.

As far as potassium is concerned, a certain tendency for the. pro-
Juction increase was noticed as a result of the K-fertilizer application,

but only on the medium leached chernozem from Caracal and the
chestnut chernozem from Marculesti.

The average increases obtained in a 5-year period on the brown-
«chernozem-like soil from Secuieni were more significant when nitrogen
was used, than those obtained with phosphorus, due to the higher
P-content of this soil. Thus, the yield increases obtained with Nj; and
Ny doses were 2.3 and 2.8 g/ha respectively, as against 1.2 and 1.8 g/ha
obtained with the same P-doses. At the joint application of N and P-doses,
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the highest yield-increase was obtained with a dose of NjgoPyo0, i-e.
4.4 g/ha.

The inorganic fertilizers proved less efficient on the brown podzolic
soil from Oradea. i .

On this type of soil, the P-fertilizers applied alone brought about
little yield increases, while the N-fertilizers caused a certain decrease
due to soil acidulation. ‘Under these conditions, even the joint application
of both N and P-fertilizers didn’t bring about significant yield increases.

A constant increase of the N-fertilizers efficiency is observed when

the same quantities of fertilizers are applied on an amendment of 6
t/ha CaCQO;. ' ‘

The alluvial soils from the Danube flood plain react insignificantly
to the fertilizer application (table 2). Yield-gains of 2.5 g/ha are obtained
on the clay sandy soil. On the silty soil, the high fertility conditions
favoured the vigorous growth of the plants, as well as the plants’ lodging
during the windly showers in the flowering time. The mildew and black
spot attacks also caused a decrease in the sunflower yield.

Table 2

Influence of NPK fertilizers on sunflower yield cultivated on alluvial seil in the
Danube Delta ; 5-year average

Silty soil Clay sandy soil
Treatments Difference Difference
Yield, q/ha - Yield, q/ha
q/ha % g/ha %

Control 19.3 — — 20.5 —_— —
Ngo 18.6 —0.8 —4 23.1 2.6% 13
Nigo 19.4 0.1 0 22.0 1.5 7
Nygo 19.4 0.1 0 22.4 1.9 9
Pso 19.3 — 0 - 21.5 1.0 5
NgoPso 20.0 0.7 4 22.9 2.4 2
NygoPso 19.4 0.1 0 23.0 2.5% 12 -
NizoPso . 20.0 0.7 4 22.2 1.7 8
N]50P50K40 . 19.7 0.4 2 21.7 1.2 6 -
LSD 5% 14 2.5

The research works conducted a longer period of time, concerning
the influence of the N- and P-fertilizer application upon the sunflower
yield, were based on the chocolate chernozem from Ileana-Ilfov. During
the period 1959-1967 the N-doses : 0 ; 50 and 100 kg Na.s.//ha were studied
as well as their interaction with doses of 0 ; 35 and 70 kg PyOs/ha.

The productions ranged — excepting 1962 — between 20—35 a/ha
(table 3). The dynamics of the 9 experimental years shows a general
tendency of yield increase expressed by the relations : g =

Rate of Py yNp 18,60 + 11133 x; r = 0.640

YNg = 18.39 + 1.282 x;r = 0.607
YN = 18.81 + 1.202 X ;r = 0.529
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Rate of Py yNy = 2210 + 0.895 x ; r = 0.631
yNsy = 28.36 - 0.787 x; r = 0.493
‘yNyo = 23.06 + 0.967 x ; r = 0.608

where v = the respective yield (q/ha) v

x = the experimental years (1959 = 1, 1960 = 2,..,1967 = 9).

Although the calculated values for the correlation coefficients (r)
are smaller than the corresponding thedretical value, attached to the
probability level of 5%:(r==0.67), yet we may consider that there is
a real correlation between the two values (xy and x) expressed by the
respective equations — due to the small and constant differences between
the calculated value of “r” and “r—59%/,”. The small values of the “r"
coefficients are mainly due to the insufficient number of years (9) consi-
dered. From the previous equations it results the small influence of the
N-fertilization upon the sunflower yield, recording a gain of about 1 g/ha
on Py, dressing only. There was no difference observed between the doses
of N50 and Nl,OO'

Table 3

Influence of NP fertilizers upon the sunflower yield on chocolate chernozem

Averzge | Average

Treatments| 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1985 | 1966 | 1967 |Jo—— e
PoN, 20.1 ] 2311 21.9¢ 170} 27.1 1 212} 30.5] 243 | 31.3 24.2 28.7
Nyo 18.4 | 26.0 | 23.4 | 15.1 | 30.7 | 21.1 | 28.7 | 27.3 | 32.5 24.8 28.5
Nygo 207} 2721 219 130 | 30.1 | 20.5 | 29.7 | 27.8 | 32.5 24.8 30.0
PgN, 21.1 | 254 | 23.8{ 20.2 | 28.7 | 249 | 29.4 | 26.0 | 31.9 25.7 29.1
Nz 226 289 | 240 18.2 | 30.4 | 25.0 | 29.1 | 27.7 | 33.9 26.4 30.2
Nigo 203 | 27.7 1 2481 1994 305 23.9 1| 31.1 { 27.7 | 324 26.5 30.4
PoNg 22.1 | 264 | 266 | 21.3 | 286 | 243} 31.2 | 25.7 | 33.0 26.6 30.0
Ny 23.1 ] 29.2 | 25.1 | 20.1 ) 31.9 | 25.3 | 32.5 | 26.4 |-32.0 27.3 30.3
Noge | 22.8 1 280| 25:8 )| 23.0) 310 | 249 | 33.1 | 26.6 | 349 | 279 | 315

A much stronger influence was displayed by the P-fertilizers.
Differences of 4—5 g/ha were recorded between the two levels : Py and
P, regardless to the N-level. During the years, the yield increase obtained
with the P-fertilization (P7p—Pp), showed a tendency to decrease —. yet
not significant — within the probability level of 5%/. The progresswe

. equations and the respective correlation indices are :

Rate of N; y; = 3.39 — 0.208 x ; r'= —0.451
V2 1742 — 1.283 x ; v = —0.452

Rate of Ny y3 = 496 — 0495 x ; r = —0.614
T va = 25.39 —2633x r = —0.586

Rate of Ny y1 = 4 24 — 0.235. x r = —0.208
R  ys = 925.89.— 1.867i%; r = —0.214

I

|

I
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where y; = the yield increase (g/ha) obtained with Prno (Po—Fo)
vy = 0/, yield increase (Py) :
Prp—P,
(__zo__q__ 100
Py

x = the experimental years (1959 = 1, 1960 = 2,..1967 = 9).

If we draw a comparison between the correlation coefficients
corresponding to the different N-levels, it results that the reduction
tendency of the P-fertilizer efficiency, is more visible for the Ny and
N, doses, than for Njg. The average yield increase resulting from the
P-fertilization and the nitrogen-phosphorus .interaction were, accor-
ding to the Ng, N5 and Nyg levels, the following : 1.50 g/ha; 1.80 g/ha;
1.60 g/ha at Ps; and 2.30 g/ha; 2.50 g/ha and 3.10 g/ha for a double
P-dose, respectively (table 4). It was thus observed a growth in the
efficiency of the P-fertilizers in the presence of nitrogen, due to a posi-
tive NP interaction, yet not significant, compared to the Pss-dose, the
P, (double) dose brought a yield increase of 0.60—1.30 g/ha, i.e. 3.1—6.50/,.

Table 4
The yield increase achieved by using P fertilizers — q/ha
Vears Trea- P20s Py — Py Pro — Py Pyo — Py

tments "N “Ng| Nyo | Nuo | No | Neo | Mion | No | Neo | Nuwo
1959 ) 1.0 42|—04( 2.0 4.71 2.1 1.0 05| 21
1960 13| 29| 05| 23 3.2 1.7 1.0 0.3 1.2
1961 1.9 06| 29| 47 1.7 39{ 28 1.1 1.0
Average:1959—1961 ‘ 1.4] 26| 10} 3.0 3.2 286 1.6 06 1.4
1962 26| 3.1| 69| 37 50| 10.0 1.1 191 3.1
1963 16 —03| 04| 1.5 1.2 0.9(—0.1 12| 0.5
1964 37| 39| 34| 3.1 42| 44)|—06] 03 1.0
Average :1962—1964 96| 22| 36| 28| 35| 51| 01| L1| L5
1965 —1.1 0.4 1.4] 07 38 34| 07] 84| 2.0
1966 16! 04/—0.1| 14 |—09|—~1.2]|—03|—13—12
1967 06| 1.4]—0.1] 1.7 |—05] 24 1.1 —19) 24
Average:1965—1967 ‘ 0.4} 07 04) 13 0.8 151 0.5] 0.1 1.1
Average :1959—1967| 1.5 1.8 1.6].2.3 2.5 3.1 0.7 0.6 1.3

Total average : 1.6 2.6 .0.9

In order to explain the considerable variation of the response
to fertilization over the respective experimental period, the correlation
coefficients between the precipitations recorded at different periods, the
production level and the yield gains obtained with nitrogen and phospho-
rus were calculated. (table 5). ‘ :

5 0:9‘
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The production level (at NgPg) is positively influenced by the water
reserve and especially by the rainfall quantity in May. The highest.
correlation coefficient (0.775) was recorded with the water reserve accu-
mulated during the October-March period adding up the rainfall from
May. This means that the high production levels are obtained in those-
years when, on a rich winter reserves in the autumn-winter period, we
also have abundant rainfall in May. ,

As for the response to fertilizers, it was noticed that the two
main elements, nitrogen and phosphorus, react contradictorily to the
precipitations level.

The reaction at phosphorus is being negatively influenced by the:
water reserve and the May-rainfall, while nitrogen causes a positive
reaction. ' .

The yield increase due to the P-fertilization on a Ny level is
both significantly and negatively correlated to the level of May rainfall
(—0.670), while on a non-significant N level, this favourable influence
of the precipitations on the N-efficiency prevails upon the influence on.
P-efficiency. :

A similar, but inverse situation was recorded at the gains obtained
with phosphorus on a nitrogen level as correlated to the water reserve.
In this case, the water reserve accumulated, influences much stronger:
the P-fertilizers efficiency than the N-fertilizer one.

The negative effect of the precipitations irom the autumn-winter-
spring period, can be explained through a more significant mobility of
‘the soil phosphates at a high humidity level. On the contrary, though.
the nitrogen’s revaluation is superior, under the same conditions, to the
phosphorus revaluation, yet the corresponding correlation coefficients:
are much smaller for nitrogen because the sunflower yield is primarily
influenced — as we already know — by the phosphate fertility level.

In order to establish the necessary fertilizer doses, the average yield
function was calculated on the period 1959—1967.

y = 2424 + 00142 N + 0.0483>P_— 0.00000 N2 — 0.00022 P 4+ 0.00010 NP5
r = 0.997

where : y = sunflower yield (qg/ha)
N and P = the respective doses in kg.a.s./ha of nitrogen and P,03 respectively..

Analysing the respective coefficients it was noticed that — in the
case of the chocolate chernozem soil — the sunflower yield is primarily
influenced by the P-fertilization.

Also worth mentioning is the presence of a relatively high NP
interaction in this case.

The isoquantums corresponding to the different yield levels inferred
from the response surface as well as the agro-economical indices are
represented in fig. 1 and 2. '

The optimum yield (27.4 q/ha), from the economic point of view
was obtained with 34.5 kg N as./ha and 83.3 kg P;Oy/ha, according to
the 9-year average. The maximum yield and the corresponding fertilizer
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Fig. 2 — The isoproduction curves of the main

technical and economical indices of sunflowers, . // . ky/V//{g
cultivated on chocolate chernozem soil of g T i T ——
Ileana-Ilfov (1959—1967). 40 & 20 0

doses present only a limited interval for the future theoretical expe-
riments, as they go beyond the actual experimental range.

The predominant réle held by phosphorus in the sunflower yield
increase has been very clearly outlined through the “elasticity coef-
ficients” (E) of the function. The following relations have been used
for their calculation : '

P dy

N 4y
Ep=pgy @ Ev="3"7p

The corresponding values are 0.86 for P and 0.14 for N. This
means that phosphorus-contributes 86v/, to the respective yield increase
while nitrogen only 149/, (86 + 14 = 100).

In order to determine with precision the utilization coefficient of
fertilizers by sunflower, a number of experiments were conducted at
ICCPT-Fundulea using the stable isotope N and the radioactive isotope
2P, as well. These experiments also established the efficlency of the .
different methods of fertilizer application.

These experiments are being carried on within the National Nuclear
Plan as the first research work on a world scale where, under field
conditions, studies were carried out using stable and radioactive isotopes

" in sunflower.

Increasing nitrate doses were applied in 1970, i.e. 20, 40, 60, 80 and
100 kg N/ha as well as 30 kg PyOs/ha through strip-application and
broadcasting. ‘

The results obtained in the first year of the experiment (1970)
revealed a superior utilization of phosphorus from the superphosphate ‘as
compared to the method where the fertilizers were applied over the
entire surface. ‘

The more intense absorbtion of ‘phosphorus from the superphos-
phate was correlated to a stimulation of the green matter growth in the
first vegetation stages as well as an increase in the seed yield.
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Starting from these results, the experiment schedule was improved
in 1971 as we can see in tables 6 and 7. The N-dose was maintained
constant (80 kg N a.s./ha); meanwhile using increasing doses of phos-
phorus ; ie. 40, 80 and 120 kg PyOs'ha, applied either together in strips/
broadcasting or separately in strips/broadcasting.

In the year 1971, the absorbtion of nitrogen and phosphorus by
sunflower was studied both during the growth period (table 6) and
during the final harvesting (table 7).

In the case of strip application of phosphorus with nitrogen, a very
strong absorbtion of phosphorus from the fertilizer was observed. The
absorbtion increased with the increase of the P-dose. This absorbtion
is clearly superior both to the application of the same doses through
broadcasting and to the separate application of nitrogen through broad-
casting while phosphorus is applied in strips. The smallest absorbtion of
phosphorus from the fertilizer was recorded in the case of the NP
fertilizers application through broadcasting.

The N-absorbtion from the fertilizer is clearly superior at the
joint application of nitrogen and phosphorus in strips, as compared to
the separate, broadcasting application. This can be explained through
an activation of the vegetable mass growth. Thus, the 10-plants dry
matter reached more than 35 g at the joint strip-application, about 30 g
at the separate application of N and P and, finally, about 25 g at the
joint application through broadcasting.

The N-absorbtion in the sunflower stems, leaves, heads. and szed
was studied in 1971 at the final harvesting (table 7). The P-absorbtion
could no longer be studied as there was no chance for the further
recording of the %P-isotope activity. It was also observed that both
the total quantity of absorbed nitrogen and the nitrogen quantity from
the fertilizer is to be found mostly in the seed, while the smaller quan-
tities can be found in the heads. There is a very slight increase of the
N-absorbtion in all the three plant-sections with the joint, strip-applica-
tion of nitrogen and phosphorus ; in this situation, a slight increase of
the N-absorbtion is observed with the increase of the P-dose. '

The experiments carried out in the year 1972 had as an aim to
determine the utilization coefficient of the nitrogen in connection with
the applied dose and the P-dressing of the soil (table 8). The total
quantity of absorbed nitrogen increases, per plant, with the growth of
the N-dose on all the three P-dressings; this increase is particularly
visible in the case of the fertilizer-absorbed nitrogen. No differentiation
can be made in point of total N-quantity or fertilizer-absorbed nitrogen .
correlated to the P-dose. The highest N-utilization coefficient (conside-
rable, in general), was recorded for the dose Ng on a 30 kg and 90 kg of
Py0;-dressing.

The data listed in this table also point out to the fact that nearly .
equal N-quantities are absorbed by the head and seed — while the
N-quantity from the fertilizer is basically the same. Smaller N-quantities
were absorbed by stems.
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As for the fertilizer influence upon. the seed yield, a yield increase
from 35.4 g/ha to more than 40 g/ha was remarked in 1972, — a year
rich in precipitations — through the application of P-iertilizers. The
production decreased with a furter increase of the N-dose.

The experiment continued in 1973 in order to obtain more relevant
results, thus selecting the N and P-doses as to have comparable data to
those from some of the long-termn experiments using fertilizers (table
9). It was observed that, in the year 1973, with its excessively humid
spring and very dry autumn, the calculated as well as the experimental
N-dose, was smaller than in 1972 — thus resulting a smaller utilization
coefficient. The highest value for the N-utilization coefficient was obtai-
ned with a dose of 40 kg N a.s./ha with or without phosphorus. Howe~
ver, the highest values of the N-utilization coefficient are obtained on
a level of 80 kg PyOsha. The quantity of absorbed nitrogen from the
fertilizer increases with the N-dose, both in the different plant sections
and per plant total.

Table &

The N absorbtion and utilization coefficient of the N fertilizer by sunflower
as function of the NP application rate — Fundulea 1973

Stems Seed Total

Absorbed N Utili- Absorbed N Utili- Absorbed N Utiii-

Treatment Yield trom zation | Yield from zation from zation
VB2 potal | serti- | T8 | % | potal | serti- | "g® | Total | ferti- | or°

lizer o lizer 0 lizer o

Py Ny 50.0 — — — | 28.9 —_ — —_ —_— — —
Ny 50.5 | 32.8 8.0 | 20.0 | 33.9 ( 73.9 | 16.7 | 41.7 | 106.7| 24.7 | 61.7
Ngg 458 | 357 | 134 | 16.7 | 33.7 | 85.9 | 20.5 | 36.7 | 121.6| 42.9 | 53.4
Nigo 470 | 414 ) 236 | 196 | 34.6 | 92.4 | 48.1 | 40.1 | 133.8] 71.7 | B9.7
PN, 546 | — | — | —|804| —| —| —| — | —| —
Nyo 50.7 | 37.0 89 1223 (333|752 1583 ] 38.2 (112.2] 242 | 60.5
Ngg 57.3 | 46.4 § 17.3 |} 21.6 | 346 | 81.7 | 29.1 } 36.3 | 128.1 )| 464 | 579
Nigo 452 | 366 | 19.7 | 16.4 | 36.8 | 87.9 | 46.1 | 38.4 | 1245 65.8 | 54.8
PgoNo 46.8 _ — b 29.7 _ - _ - - -
Nyo 49.8 | 244 9.7 1242 | 346 | 75.4 | 183 | 45.7 | 109.8| 28.0 | 69.9
Ngo 52.8 | 37,5 | 15.8 | 19.7 | 36.8 | 88.3 | 33.9 | 42.3 | 125.8 | 49.7 | 62.0.
Nizo 46.5 | 45.1 | 26.3 | 21.9 | 36.6 | 95.9 | 51.3 | 42.7 | 141.0] 77.6 | 64.6

As far as the fertilizer influence upon the sunflower yields is
concerned, the dose of 40 kg N a.s./ha was found to increase the yield
by 5 g/ha, while a further increase of the N-dose brought no further
vield gain. In the year 1973, phosphorus alone brought little increase.
As for the medium leached chernozem from Fundulea, phosphorus
brought no further yield increase, even when applied with nitrogen.

In the last years, special attention was given to the study of the
fertilizer revaluation capacity by the new varieties and hybrids created
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by breeders. Table 10 list the results obtained in the last 3—4 years
at Fundulea, Podu Iloaie and Secuieni where the behaviour of the
hybrids Romsun 52 and 53 was studied, comparatively to the variety
Record — at different fertilization levels. :

Table 10
The effect of fertilizers on various hyhrids as compared to the Record variety
Place Variety NoPago NyoPso NgoPgo Ny20Ps0 Average
Fundulea Record 26.3 28.7 28.4 27.6 27.8
1971—1973 HS-52 26.5 29.0 28.5 27.9 28.0
HS-53 27.0 28.1 28.2 27.5 97.7
X 26.6 28.6 28.4 27.7
Secuieni Record 24.1 26.0 27.8 25.9 25.9
1972—1973 HS-52 26.1 27.6 27.1 26.6 26.8
HS-53 27.6 29.1 30.0 27.4 28.5
X 25.9 27.6 28.3 26.6
DPodu Iloaie Record 16.6 18.7 18.5 21.2 18.7
1972—1973 HS-52 19.6 20.2 21.7 23.1 21.2
HS-53 19.5 21.4 23.1 24.3 22.1
X 18.6 20.1 21.1 22.9

The production levels of the three varieties and hybrids expe-
rimented at Fundulea were quite similar. In all the cases, the maximum
yield was obtained with Ny Pgy, while & further increase of the N-dose
diminished the respective yield.

Nevertheless, on the brown chernozem-like soil from Secuieni, a
more clear differentiation was made within the 3 varieties, where the
Record variety was flatly surpassed by Romsun 53 ; the hybrid Romsun
52, however, had a less promising behaviour, under the given conditions.
On this soil, the highest yield was obtained on a basal dressing of NgyPg).

The highest differentiation, however, was obtained on the leached-
chernozem from Podu Iloaie, where Record was surpassed by the both
hybrids. The highest yields were obtained with Romsun 53. The produc-
tions continuously increased — on this soil — with the growth of the
fertilizer dose.

As the fertilizer production increased in our country, their range
was also enriched, thus it was necessary to study their efficiency upon
the sunflower seed yield, too. :

Thus was studied the efficiency of the ammonium nitrate, urea
and the ammonium sulphate. The results indicated no differences between
the yields achieved with the different fertilizer varieties.
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As larger and larger quantities of compound fertilizers have been
used lately, we shall present the results obtained at Bréila (the expe~
rimental station where the fertilizers achieved the highest yield gains),
using these fertilizers, as compared to the results obtained with simple
fertilizers (table 11). There were no yield differences between the two
types of fertilizers applied either in autumn or spring (considering the
active-substance equivalent application) yet, the compound fertilizers
have a number of well-known economical advantages.

Table 11

Effect of compound fertilizer on sunflower yield in comparison with
simple fertilizers

Briila — 3-year average

In autumn In spriné
Treatment

g/ha diff. g/ha diff.
Control : 25.0 — 25.0 C—
NP5, simple fertilizer 31.6 6.6 29.5 4.5
NgoPso complex fertilizer 16—48—0 - 30.0 5.0 29.5 4.5
NgoPso complex fertilizer 23—23—0 28.9 3.9 28.3 3.3
NgoP,, complex fertilizer 13—26—13 31.8 6.8 30.0 5.0

It results, from all that was said so far, that a rational application
of the fertilizers will achieve high and constant sunflower yields.

CONCLUSIONS

1. The application of inorganic fertilizers at sunflower will achieve
the highest yield gains (2.4—5.9 g/ha) on the carbonated chestnut cher-
nozem, chestnut chernozem and the chocolate chernozem.

2. The most important factor — for the yield increase — irres-

pectively of the soil-type, is the interaction between nitrogen and phos-
phorus.

3. The N-fertilizers may lead to the yield decrease, on the podzo-
lized soils (like that from Oradea) due to the soil acidification, regardless
to the chemical composition of the fertilizer.

4, The reaction to phosphorus is being negatively influenced by
the water reserve and precipitations, in May, while the reaction to
nitrogen is, on the contrary, positively influenced.

5. The strip and joint application of the N and P-fertilizers causes
an increase of the phosphorus absorbtion and stimulates the vegetable
mass. The strip-application of the nitrogen and phosphorus leads to a
more economical and efficient utilization of the fertilizers.
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6. The highest coefficient (800/4) of fertilizer utilization, was achie-

ved in 1972, using doses of NgoP3p and NggPgp. The utilization coefficient
of the N-fertilizers increases with the N-dose applied.

'

7. Among the newly-created hybrids is remarked Romsun 53, which

flatly surpasses the Record variety in the zones where it is released.

8. The compound fertilizers achieve the same yields as the simple

ones, applied with regard to the equivalence of the respective active
substance.
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