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Summary

Starting from 1994, the Institute of Field and Vegetable Crops in Novi Sad conducts
annual polls among sunflower growers to gather data on production technology applied. The
interviewed growers hold 6-20% of the sunflower acreage in FR Yugoslavia.

Economic difficulties associated with the transition and the embargo imposed on FR
Yugoslavia have caused significant reductions in sunflower yields. The objective of the paper
was to compare results from experiments and commercial production in order to identify the
shortcomings and "adaptations" in production technology that affect yield level and stability,
and to quantify the extent of their impact in order to work on the solution of the problems in
the order of their economic importance. Inadequate rotation, fertilization and soil cultivation,
late planting and harvesting, and limited application of dual herbicides and between-row
cultivation reduced the yields of sunflower seed by 80-410 kg ha-1. Poor timing and low
quality of performance were characteristic for the more costly practices: 74% of the total
acreages were not fertilized at all while the remaining portion received on average 11, 7 and 6
kg ha-1 of N, P2O5 and K2O, respectively, 32% of the acreages were plowed in the spring, only
25% of the acreages with cereals as preceding crops were stubble plowed, dual herbicides
were applied at only one third of the acreages. The less costly cultivation practices, which
nevertheless may considerably reduce sunflower grain yield, were performed more
thoroughly. Rotations shorter than 3 years were used at 20% of the acreage, unfavorable
preceding crops at 2%, late planting (May) was performed at 12%, and late harvesting
(October) at 20% of the acreage.
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INTRODUCTION

The aim of cultural practices is to help a crop to adapt to the environmental conditions
of the region in which it is grown and to maximize the realization of its genetic yield
potential. Contrary to climate, cultural practices mainly affect the soil, and only indirectly the
other vegetative factors. To be effective, cultural practices must be performed timely and
correctly. The effectiveness of cultural practices depends also on weather conditions, i.e., on
the intensity and duration of unfavorable factors. Because weather conditions are changeable
and unpredictable, cultural practices for a region should rely on long-term average
meteorological data, to have the laws of probability working in our favor. Still, there occur
extreme situations, which make agriculture so dependent on the whims of the nature. The
objective of the paper was to compare results from experiments and commercial production in
order to identify the shortcomings and "adaptations" in the production technology that have
most serious effects on the level and stability of sunflower yield.
 

MATERIALS AND METHODS

Starting from 1994, the Institute of Field and Vegetable Crops in Novi Sad, in
cooperation with oil factories and extension services, conducts annual polls among sunflower
growers to gather data on production technology applied. The interviewed growers hold 6-
20% of the sunflower acreage in FR Yugoslavia (160,000-205,000 ha). This sample size
should be sufficient to obtain a realistic picture of the cultural practices used in FR
Yugoslavia over last five years. Economic difficulties associated with the transition and the
embargo imposed on FR Yugoslavia have caused significant reductions in sunflower yields.
The objective of the paper was to identify and quantify the objective and subjective flaws in
the production, in order to help the growers to approach the problems in the order of
importance of their impact on sunflower yields and the profitability of production.

RESULTS

Breeding and especially the introduction of hybrids have effectively assisted sunflower
growers to suppress the negative effects caused by dominant diseases and pests. Nevertheless,
crop rotation remains an important preventive and integral measure of crop protection (Škoric et
al., 1993).

Five-year average data from the commercial production show that, in relation to the
recommended rotation of 4-5 years, the rotations of 3 years or less reduced the yields by 410 kg
ha-1, while the rotations of 6 years or more increased the yields by 170 kg ha-1 (Figure 1A). This
regularity was observed in all years. The rotations of 3 years or less were practiced on 20% of the
sunflower acreage on average, but in some years this figure was as high as 58%. Obviously,
short rotations should be avoided because they cause significant yield reductions while desisting
from this practice would not incur additional costs. In the Vojvodina Province, the sunflower
acreage never exceeds 10% of the total arable land. It means that a 10-year rotation could be
easily achieved.

The sunflower being a spring crop, there are no limitations in the choice of preceding
crop regarding the time of its harvest.

On the level of 5-year average results, there were no significant differences in the
yield of sunflower preceded by wheat, corn and sugarbeet. When preceded by soybeans,
sunflowers suffered yield reductions of 700-750 kg ha-1 (Figure 1B). Because of insufficient
fertilization that has been practiced in Yugoslavia in a recent period, the yields of sunflower
grown after crops that are more intensively fertilized (sugarbeet and corn) are on the level of



the yields of sunflower grown after wheat. Because of the increasing use of the N-min method
in wheat fertilization, there are lower and lower amounts of nitrogen left for subsequent crops.
In the practice, wheat was used as a preceding crop to sunflowers in 51% of the cases, corn in
38% of the cases, sugarbeet in 9% of the cases and soybean in only 2% of the cases.

Because of a relatively small harvest index (20-30%) and the biological characteristic
of efficient use of nutrients from soil reserve and deep soil layers, the sunflower reacts less
readily to the directly added mineral fertilizers than other field crops. It is also necessary to
keep in mind another specific characteristic of the sunflower, i.e., that excess nitrogen affects
negatively its oil content in seed and disease resistance. Based on the contents of nutrients in
soil, preceding crop, yield level planned on the basis of the potentials of the growing region
(weather conditions) and the field, and the amount of nutrients needed to form 100 seeds, it is
possible to accurately determine the necessary amounts of mineral fertilizers. For the
conditions of the Vojvodina Province, the recommended amounts of N, P2O5 and K2O are 50-
60 kg ha-1 (Crnobarac et al., 1996).

On the 5-year average, the unfertilized fields produced 200 kg ha-1 less than the
fertilized ones. The annual variations ranged from 120 to 320 kg ha-1 (the latter figure was
registered in 1998) (Figure 1C). The differences increased regularly from one year to another.
The trend of decrease is an indication that nutrient reserves are becoming depleted, even in
rich soils such as chernozem. It was also seen that nitrogen fertilization alone is not sufficient
to maintain the yield level at the desired level. In relation to the fields which received
complex fertilizers before sowing, the fields fertilized with nitrogen alone yielded 210 kg ha-1

less on average, the annual variations ranging from 60 to 370 kg ha-1. On the 5-year average,
only 25% of the sunflower fields were fertilized. In the period from 1995 to 1997, this
percentage increased from 10.7% to 45.5% to drop in 1998 to 21.3%. The disruption in the
positive trends is a clear indication that the national agriculture is facing another crisis. On the
5-year average, the fields covered by the poll received only 11, 7 and 6 kg ha-1 of N, P2O5 and
K2O, respectively. In 1995, the most critical year, the respective amounts were 2, 3 and 3 kg
ha-1. In the most favorable year, 1997, the respective amounts of 20, 13 and 13 kg ha-1 were
still below a half of the recommended doses. In 1998, in addition to the reduction of the
acreage that was fertilized, there occurred also a reduction of the average amounts of nutrients
added to sunflowers.

Although the sunflower is in the group of most drought-tolerant spring crops, it is
simultaneously a large water consumer. To help the plants withstanding water shortage, which is
especially frequent in the second half of the growing season, it is necessary to make a timely soil
preparation (deep plowing) in the fall. The depth of basic tillage, which depends on soil type,
local climate and the amount of harvest residues, need not exceed 25 cm. Shallower plowing is
recommended when the plowing for the preceding crop was done to the full depth (Crnobarac et
al., 1994).

On the 5-year average, the fields plowed in the spring yielded 230 kg ha-1 less than
those plowed in the fall, the annual variations ranging from 150 to 340 kg ha-1 (Figure 1D). In
the years with increased rainfall during growing season, the differences were smaller, and vice
versa. The winter plowing (from 20 December to 20 February), on average and in individual
years, was slightly less effective or as effective as the fall plowing, but invariably better than the
spring plowing, outyielding it by 80 to 210 kg ha-1. On the 5-year average, the portion of
sunflower fields plowed in the spring was 32%, in last two years it was about 20%, and the 1994
and 1996 figures were 38% and 58%, respectively.

For the Vojvodina Province, the recommended sowing date is between 1 and 10 April.
On lighter soil types and in warm springs, the sowing may be performed in late March, while
on heavier soils early hybrids may be sown before the end of April. Correct timing of sowing
facilitates seed germination and seedling emergence and improves the vitality of the emerged



plants. It also affects the duration of the growing period and the length of the stages of
development. Thus it may be used to avoid anticipated critical periods with regard to weather
conditions and disease occurrence.

 Figure 1. Effect of main cultivation practices on sunflower yield in FR Yugoslavia
(average of polls from commercial production 1995-1998)
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The analysis of the 5-year data from the commercial production has shown that the
sowing in the first 10 days of April was most effective, followed by the sowing in the last 10
days of March (2.2 t ha-1 and 2.12 t ha-1, respectively). It is obvious that early sowing is
advantageous (Figure 1E). Each 10-day delay after 10 April brought a yield reduction of 100
kg ha-1. When the standard sunflower hybrids were sown in May, they yielded 500 kg ha-1 less
than when planted before April 10. Similar regularities were observed in individual years
Most sunflower growers agreed to the recommended sowing date. On average, the largest
acreage was sown in the first 10 days of April, then in the second and third part of April, 37%,
32%, and 17%, respectively. The problems were a relatively high proportion of the May
sowing (12%) and a small proportion of the March sowing (3%).

Weed control is a complex of measures that, in addition to herbicide application,
include all types of soil tillage, crop rotation, sanitation measures, even hoeing.

Over the 5-year period, the untreated fields had significantly lower yields than the
treated ones. In relation to the average for the best variants [pre-sowing incorporation + pre-
emergence application (PPI+PE) and pre-emergence application of dual combinations (PE2),
which had similar results, the untreated fields suffered yield reductions of 335 kg ha-1 (Figure
1F). Although there are many herbicides that effectively control the Johnsongrass (Sorghum
halepense L.) in sunflowers, the infested fields invariably produced significantly lower yields.
Still, the situation is considered as tolerable because the use of these herbicides lowers the
intensity of weed infestation in subsequent crops. On the 5-year average, herbicides were not
applied on 22% of the acreage. It is encouraging that this percentage went down steadily,
from 43% in 1995 to 5.5% in 1998. The acreage treated against the Johnsongrass increased
rapidly, from 0% in 1994 to 41% in 1998.

The wide acceptance of the practice of weed control with herbicides has triggered a
question of the purpose of between-row cultivation. Although there is much disagreement in
the professional community relatively to the effectiveness of this measure, all seem to agree
that the measure is necessary in the case of crusting or poor performance of herbicides,
providing that it is performed timely and thoroughly.

Figure 1G shows that one between-row cultivation increased the yields by 50 kg ha-1,
two cultivations by 80 kg ha-1 in relation to the non-cultivated fields. In individual years, the
gains ranged from 10 to 140 kg ha-1. The average proportion of the non-cultivated fields was
42%, ranging in individual years from 12% to 72%. Taking in account the low cost of this
operation, its more extensive use is strongly recommended.

Being an early row crop in the local agroecological conditions, the sunflower typically
matures in early September. Due to a high sensitivity to diseases, pests and weather
conditions at the time of maturation, the sunflower crop should be harvested as soon as the
moisture content in seed permits it. A timely harvest reduces field losses, harvest losses, the
percentage of seed damage and the need for additional drying.

The harvest is most effective when performed between 1 and 20 September. Any
delay causes yield reduction (Figure 1H). In relation to the harvest in the optimum period, the
harvesting in the last third of September and in first third of October reduced the yields by
170 kg ha-1 and 190 kg ha-1, respectively. The annual variations ranged from 20 to 280 kg ha-1

and from 60 to 680 kg ha-1, respectively. The harvest before September regularly reduced the
yields, except in 1994, which was an early year. The early harvest, usually necessitated by
diseases, was not practiced frequently, on average at 2% of the acreage (0-5.5%). On the 5-
year average, 39% of the acreage were harvested in the optimum period, between 1 and 20
September. Problems that deserve attention are that 29% of the acreage were harvested
between 20 and 30 September, and more serious was that an average of 20% of the acreage
were left for harvest in October. Besides weather conditions, the length of the harvest period



was affected by the availability of harvesters as well as by their technical condition.

CONCLUSIONS

Following conclusions were drawn on the basis of the analysis of 5-year results
gathered from the commercial sunflower production in the Vojvodina Province, Yugoslavia.

• The rotations shorter than 4-5 years, used at 20% of the sunflower acreage,
reduced the yields by 410 kg ha-1.

• Preceding crop had no large effect on yield level. Soybeans, used as the preceding
crops on 2% of the acreage, caused sunflower yield reductions of 700 kg ha-1 in
relation to the other preceding crops.

• Generally, the insufficient application of fertilizers has an increasing negative
effect on the sunflower yield level because nutrients are practically depleted from
soil reserves. On the acreage that received no fertilizers in 1994 (89%), the yields
were reduced by 130 kg ha-1 on average. On the acreage that received no fertilizers
in 1998 (78%), the extent of average yield reduction reached 320 kg ha-1.

• The use of fertilizers was exceedingly low. The situation turned for the better from
1995 to 1997, when 20 kg ha-1 of N, 13 kg ha-1 of P2O5 and 13 kg ha-1 of K2O were
added. These amounts, although highest for the period under observation, did not
reach a half of the recommended doses. Furthermore, the negative trend in the
fertilization practice was resumed in 1998.

• The spring plowing, practiced on 32% of the acreage, caused the average yield
reductions of 230 kg ha-1.

• The sowing in the first 10 days of April, practiced on 37% of the acreage,
produced highest yields. The sowing in May, practiced on 12% of the acreage,
caused the average yield reduction of 500 kg ha-1.

• Dual herbicides, applied on 33% of the acreage, improved the yields by 335 kg ha-1

in relation to the untreated fields (22%).
• Two between-row cultivations improved the yields by 80 kg ha-1 in relation to the

fields in which this practice was omitted (42% of the acreage).
• The harvesting in the first 20 days of September, practiced on 39% of the acreage,

produced the best results. The harvesting in the last third of September and
October reduced the yields by 170 kg ha-1 and 190 kg ha-1, respectively.

A general statement can be made that the production technology, such as it was, was
more a result of the economic situation to which were confronted the sunflower growers (the
costs of the various practices, the availability of agricultural materials and machinery) and of
climatic conditions than it was a result of a lack of know-how and the willingness to use it.
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