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BACKGROUND OF ELEMENTS OF GROWING TECHNOLOGY
OF SAFFLOWER IN WESTERN STEPPES

The paper presents the results of studies of the impact of placement of plants per unit area,
namely, row spacing and number of plants per linear meter on safflower seed yield. It is also shown
the dependence of yield on the method of collection and use of plant growth regulators for seed
treatment before sowing and spraying plants in the vegetative phase of leaf rosettes.
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Introduction. Safflower is grown usually as oilseeds. Its seeds contain 25-37% (46-60% in
the nucleus) of half drying oil and 12% of protein. The oil extracted from the kernels of seeds of
safflower, which is comparable in taste with sunflower, it is used in food purposes, in particular for
the manufacture of margarine of high quality. Oil is derived from a seed, has bitter taste, it is used
as a technical [1]. Glycosides, kartamin, izokartamin, kartamidin-5-glucoside, luteolin 7-glucoside
[2] are found in safflower flowers. Safflower oil is an excellent source of magnesium, vitamins (B1,
B2, PP, E, B-tocopherol), it also contains carotenoids, linoleic acid. Qualitative fatty acid
composition of safflower oil is similar with sunflower, but the percentage of acids varies greatly.
The content of linoleic acid in safflower oil reaches 90% (Grade Omega- 6), and it is essential for
the human body [3]. Healthcare experts claim that safflower oil has emollient, nourishing and
firming effect on human skin, normalizes cell functions, improves blood circulation, has also anti-
inflammatory effect, moisture holding up and moisture control ability and well absorbed by any
type of skin, softening it perfectly. Due to these properties and the ability to instantly penetrate the
skin, safflower oil is highly valued by pharmacists and cosmetologists around the world.
Unfortunately, in Ukraine the plant is not so much in demand, primarily due to the lack of
technologies of getting oil from the seeds and core technologies of oil for medicinal creams,
ointments, shampoos, lotions, etc. [4].

Analysis of recent publications. Analysis of recent studies have shown that culture is
involved more in the steppe zone , primarily due to high drought tolerance , heat endurance of plant
and overall simplicity to growing conditions.

Results of studies conducted in RSSV «Askaniyske» indicate that dark chestnut weakly
saline soils the optimal width is hung with rows 12.5 cm and seeding rate that provides 210-240
thousand of plants/ha [5]. Adamen F.F, Proshin I.A. have studied effect of herbicides on growth,
development and yield of safflower in non-irrigated conditions in southern Ukraine. Thus, the
researchers show that the highest yield of safflower ensure application of herbicides GOAL 2E —
1.5 t/ha, Stomp 330-1.48 t/ha, and Gezagard 500-1.46 t/ha [6]. The Institute of Oilseed NAASU
studied the effect of stand density of plant on yield of safflower. So, the highest yield of sowing was
provided at 45 cm with stand density of plant 280 thousand units/ha compared with a width of 70
cm between rows and plant stand density 240 thousand plants/ha. Safflower varieties Sunny and
Zhyvchyk, originator of which is the Institute of Agrarian Sciences of oilseeds in the south of
Ukraine in stand density plant of 280 thousand units/ha can generate productivity at 15-18 kg/ha
[4]. Questions of sowing of safflower are engaged in irrigation in southern part of Ukraine.
According to Fedorchuk M.I. and Filipova E.G. it is found that sowing of safflower in southern
Ukraine should be performed in early spring periods (third decade of March and the second decade
of April) for high levels of plant productivity. Delay of sowing according to scientists, can lead to a
significant shortage of crop productivity and reduce seed per hectare. [7].

Foregoing demonstrates the importance of culture as oil and medicinal plant. Considering
the demands of safflower to heat, especially in the phases of flowering and grain filling (fall in



June-July months) in the current and projected climate change (in Europe by 2030 increasing of
temperature by 1-4°C, the number of predicted sediment trend towards more dry summer), it is
possible to grow this crop in the Western Forest.

The purpose and objectives of the research. The purpose of the research was to justify the
basic principles of plant growth and development, yield formation, depending on the particular
ways of sowing, harvesting and impact of biogenic factors in the Western Forest.

Materials and methods. Researches were carried out during the 2009-2013 years. Two
experiments were laid. Three factors have been studied in the first experiment: A — row spacing (15,
30, 45 and 60 cm) , B — number of plants per linear meter (9-10, 7-8, 5-6, 3-4 units), C — collection
methods (direct harvesting, separate collection). Two factors have been studied in the second
experiment: A — growth regulator (control (water) Agroemistim-extra (15 ml/t) (20 ml/ha), Ivin
(15 ml/m) (20 ml/ha), Vermystym D (8 I/t), (10 I/ha)), B — method of processing (processing of
seeds, crop spraying). All counts, observations and analyzes were performed according to
conventional methods.

Results and discussion. Medicinal raw materials safflower oil is mainly contained in the
seed, so the cultivation of crops for medicine or for food purposes farming practices should aim to
maximize the number of seeds and moisture content of the fat. In addition, the use of chemical
action is desired.

In average for years of research yield of safflower seed depending on the influence of factors
distributed as follows : the smallest values 1,23-1,24 t/ha obtained by sowing with a width of 60 cm
between rows and the number of plants 3-4 units per linear meter, whereas the highest productivity
within 3,17-3,19 t/ha was provided by the variants of wide row crops by 45 cm with the number of
plants 7-8 plants per linear meter, excess of control on these variants was 0,82-0,80 t/ha.

In assessing the factor B — number of plants per linear meter, there was a tendency to reduce
yield of safflower seed with decreasing of plants density in all ways of sowing.

Table 1
Yield of safflower depending on the location of plants per unit area, t/ha
Number of Years of research Average
Row spacing, cm pl?.nts per f;(;gge +1 trol
inear - | £ to contro
(A) meter, 2009 2010 2011 2012 2013 2013
units (B) years
Separate collection (C)
9-10 2,93 2,91 2,47 2,79 2,25 2,62 +0,25
15 7-8 2,84 2,81 2,50 2,78 2,22 2,63 +0,26
5-6 3,03 2,99 2,57 2,89 2,37 2,77 +0,40
3-4 2,18 2,13 1,94 2,06 1,69 2,00 -0,37
9-10 3,08 3,12 2,84 3,33 2,68 3,01 +0,64
30 7-8 3,07 3,05 2,65 3,14 2,49 2,88 +0,51
5-6 2,54 2,50 2,18 2,63 1,95 2,36 -0,01
3-4 1,80 1,72 1,56 1,74 1,38 1,64 -0,73
9-10 3,19 3,20 3,01 3,23 2,87 3,10 +0,73
45 7-8 3,40 3,38 3,03 3,25 2,89 3,19 +0,82
5-6 2,52 2,49 2,27 2,46 2,16 2,38 +0,01
3-4 2,23 2,12 1,90 2,15 1,85 2,05 -0,32
9-10 2,46 2,40 2,31 2,58 2,25 2,40 +0,03
60 7-8 2,46 2,43 1,98 2,25 1,93 2,21 -0,18
5-6 2,15 2,12 1,64 1,96 1,63 1,90 -0,47
3-4 1,36 1,35 1,07 1,34 1,03 1,23 -1,14




Direct harvesting (C)

9-10 | 289 | 282 | 245 | 281 | 228 | 265 | +028
. 78 | 284 | 286 | 248 | 279 | 223 | 264 | +027
56 | 297 | 297 | 259 | 288 | 239 | 276 | +039
34 | 223 | 215 | 177 | 204 | 156 | 195 122
9-10 | 327 | 320 | 281 | 335 | 267 | 306 | +069
0 78 | 305 | 293 | 266 | 313 | 248 | 285 | +048
56 | 256 | 256 | 219 | 262 | 197 | 238 | +001
34 | 173 | 170 | 155 | 172 | 135 | 161 20,76
9-10 | 326 | 321 | 300 | 322 | 286 | 341 | +074
.5 78 | 335 | 330 | 304 | 326 | 290 | 317 | +0.80
56() | 253 | 250 | 226 | 241 | 215 | 237 i
34 | 222 | 221 | 192 | 216 | 184 | 207 2030
9-10 | 251 | 249 | 232 | 257 | 226 | 243 | +006
5 78 | 239 | 237 | 199 | 226 | 194 | 219 2018
56 | 208 | 201 | 165 | 194 | 162 | 186 2051
34 | 140 | 134 | 109 | 136 | 101 | 124 113
L-SDo,0s,t/ hi 012 | 013 | 014 | 015 | 011
A 012 | 013 | 014 | 015 | 011
° 008 | 009 | 010 | 011 | 008
| 023 | 026 | 029 | 030 | 022
A2 017 | 018 | 020 | 021 | 015
A% | 017 | 018 | 020 | 021 | 05
oo 033 | 032 | 040 | 042 | 030

The dependence of the yield of the studied factors was analyzed by Duncan criterion.
Table 2
The dependence of the yield of safflower seed on the row spacing by

direct harvesting (Duncan criterion)
) _ Homogeneous groups
Row spacing, cm Yield, t/ha
I II
15 1,93 faleie
30 2,47 faleied
45 2,50 faleied
60 2,68 faleied

The data in table 2 shows little difference in the yield of crops in wide rows with a width of
30, 45 and 60 cm, so the values are in one homogeneous group , and the second homogeneous
group contains variants with wide row spacing of 15 cm, which received the lowest yield — the
average 1,93 t/ha. The other distribution on homogeneous groups is referred to analysis of
productivity depending on the number of plants per linear meter. Thus, the first group includes
variants of a given plant density of 3-6 units per linear meter, to the second — with number of plants
9-10 units and the third with a density of 7-8 plants per linear meter of the row.

In separate collection of seed losses were not observed due to a rash of baskets, as they are
closed type in safflower and can store up to threshing, insignificant losses have been noticed only
due to the mechanical nature of dual use technology.




Table 3
The dependence of the yield of safflower seed on the number of plants
per linear meter (Duncan criterion)

Homogeneous groups
ool | gy g
15 1,93 kel
30 2,47 .
45 2,50 falall
60 2,68 el

The share of influence of row spacing (factor A) on the seed yield of safflower was 27,4%,
while the specified number of plants per linear meter (factor B) was 64,0% (figure 1).
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Fig. 1. The share of influence of factors on yield of safflower seed

Studies of the effect of plant growth regulators on seed yield of safflower were performed
during 2010-2013 years. If we consider the yield in terms of years, it was higher in 2010 and 2012,
the rate ranged from 2,92-3,47 t/ha (table 4).

Among the studied agents Agroemistim-extra was the best growth regulator, preliminary
treatment of seed yield increase in average years of studies was 0.46 t/ha, while crop spraying —
0,60 t/ha, as a percentage of these values were, respectively: 16,8 and 21,8. Agents lvin and
Vermystym D provided much less allowances than Agroemistim-extra, when spraying of vegetative
plants the effect was somewhat larger and excess control was respectively: 0,16 and 0,15 t/ha or 5,8
and 5,4%.

Our counts confirmed the results of number of researches of some scientists that studied the
effect of growth regulators on other cultures, as to effectiveness of agents in adverse weather
conditions. Thus, in a preferred embodiment of the Agroemistim -extra allowances in safflower
yield in more favorable 2010 and 2012 were within 11,9-16,4 %, whereas in less favorable in 2011
and 2013 — in the range 19,6-30,6%. A similar trend was observed for any and all ways.



Table 4
Yield of safflower depending on the application of plant growth regulators, t/ha

Seed treatment Spraying of crops
g | E s | & | E E
Years 2 2 c = S 2 = >
5 5 % S > 5 5 % S >
= o S = o S
s | < S S | 2 S
2010 2,93 3,28 3,07 3,04 2,95 3,36 2,98 3,02
LSDgos: A-0,30; B-0,21; AB-0,42
2011 2,49 2,98 2,67 2,68 2,51 3,28 2,75 2,74
LSDgos: A-0,29; B-0,21; AB-0,42
2012 2,92 3,34 2,97 3,02 2,98 3,47 3,14 3,09
LSDgos: A-0,17; B-0,12; AB-0,23
2013 2,58 3,16 2,69 2,74 2,56 3,29 2,77 2,75
LSDgos: A-0,16; B-0,12; AB-0,23
Average for the
2010_1%13 years 2,73 3,19 2,85 2,87 2,75 3,35 2,91 2,90

Conclusions. Placing of plants per unit area and plant growth regulators influenced the yield
of safflower. The greatest yield 3,17-3,19 t/ha was provided by 45 cm row spacing and number of
plants per linear meter of 7-8 units, allowances to control of these variants were 0,82-0,80 t/ha. An
increase in yield of 0,6 t/ha (21,8%) was received on the variant with crop spraying of growth
regulator Agroemistim-extra.
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Anomauin
Xomina B.A.
Oorpynmyeannsa ejiemenmie mexHo02ii 6UPOUWLY6anHsa cagiopy KpacuibHo20 6 ymoseax
Jicocmeny 3axionozo




B cmammi nagedeno pesynvmamu 00CHIO#CEHb 3 8UBYEHHS BNIUBY POIMIUEHHS POCIUH HA
O0uUHUYI NIoWi, a came. WUPUHU MIKHCPAOb mMa KIIbKOCMI pPOCIUH HA Memp NO2OHHUL HA
YpodHCaHicmy HACIHHA cagopy Kpacuivrozo. Tlokazano maxkodic 3anedxicHicmes yporcauHocmi 6i0
cnocoby 30upaHHs ma 3aCMOCYBAHHA Pe2yIsimopie pocmy pociun 0Jis 0OpOOKU HACIHHA nepeo
ci80010 1 0ONPUCKYBAHHS Be2eMYIOUUX POCIUH Y (a3 pozemKu TUCMKIG.

Knrouoei cnosa: wupuna mixncpsaos, KilbKicmb pOCIuH, CNOCiO 30UpaHHs, YpOICAUHICMb,
pezyasmop pocmy

Annomauus

Xomuna BA.

ObocHnosanue 31eMeHM 08 MEXHON02UU GbIPAUUBAHUSA CAPNOPA KPACUTILHO20 8 YCA0BUAX
Jlecocmenu 3anaonoii

B cmamve npusedenvt pesyrbmamel UCCIEO08AHUU U3VYEHUS GIUAHUSL PAZMEUJCHUS
pacmenuii Ha eOuHUye NIowWaou, a UMEHHO: WUPUHBL MeXHCOYPAOUll U KOAUYeCmB8d pAcmeHull Ha
Mempe pAOKa HA YPOodrCauHoOCmb cemsan caguopa Kpacuivhozo. Ilokazana makoice 3a8UCUMOCHIb
ypoodcatiHocmu om cnocoba YOopKu U NPUMEHEeHUs CMUMYIAMOPO8 pocma pacmeHull 07s
00pabomKu cemsn nepeo blCe8OM U ONPHLICKUBAHUS 8e2eMUPYIOWUX pACMeHUll 8 (aze po3emKu
AUCTbES.

Knrwoueevle cnosa. wupuna medcoypsaoutl, KOAUYecmeo pacmeHuil, cnocod yoopxu,
VPOACAUHOCHb, CIUMYIAMOP POCMA



