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Pestome

EkcnepumeHTBT e 3anoxeH B Y4ebHo-ekcnepmMeHTanHaTta 6a3a Ha ArpapHust yHnsepcutet B EHOek-
LLUMKaXCKMs parioH Ha AnmaTtumHcka obnact npes 2012-2013 r. cbe copTta Kasap. OnutbT e 3anoxeH no Metoaa
Ha apobHMTe Napuenu B 4 NOBTOPEHUS C rofieMyHa Ha onuTHaTa napuernka 15 m2. JlleHbT ce 3acsiBa Ha Mexay-
penoBo pa3cTosiHne 45 cm ¢ rbcToTa Ha nocea 350; 400; 450 pacTeHus Ha m2. OT4yeTeHu ca: heHodbasnTe Ha
pa3BuTMe, Bpor pacTeHnst Ha m?, Noncka KbITHAEMOCT, CTPYKTYPHU enemMeHTn Ha 4obuea un Jobve OT cemeHa.
OT npoy4BaHETO MOXe [a Ce HanpaBAT CregHUTe M3BOAW: BErETaUMOHHUAT nepuog npe3 2012 . e no-KbC B
cpaBHeHue ¢ 2013 r.; He3aBUCUMO OT rbCTOTaTa Ha NoceBa ha3nTe Ha pasBUTME NPOTMYAT MOYTU egHOBPEME-
HO, HO ce 3abensA3Ba TeHAeHLMS Ha NOBMLLIABaHEe Ha BeretauuoHHUS Nepunos ¢ HamansBaHe Ha rbecToTaTa Ha
CeVITGaTa; npun BapuaHTuUTe C No-rofiaMa reCtoTta NoHUKBAT NO-rofiam 6pOl7I pacTeHusd; HaN-HUCKA KbITHAEMOCT
Ha ceMeHaTa e oT4YeTeHa npu rbeToTa Ha centba 450 pacteHus/m? (87,25%; 87,50%), a Hali-BMcoKa — npu
rbcToTa Ha nocesa oT 350 pacteHns/m?) (93,75%; 94,80%); npu BapnaHTUTe ¢ rbctoTa Ha nocesa 400 n 350
pacTeHusi/m? ce nosly4aBaT no-BUCOKM 4OOGUBU B CpaBHEHWE C MbpBUsSt BapuaHT — 450 pacTeHuns/m?.

Abstract

This experiment was conducted in the Research and Experimental base of the Agricultural University
of Enbekshi - Kazakhstan, in the Almaty region during the period 2012-2013. The subject of the experiment
was oilseed flax, Kazar variety (Kazakhstan). The experiment was performed by applying the method of the
fragmented land plots, with 4 replications, the size of the experimental land plot being 15 m2. Flax-seeds were
sown in rows, the distance between the rows — 45 cm; the sowing density — 350; 400; 450 plants per square
metre. The following features were recorded: development phenophases, number of plants per square metre,
field germination, structural elements of the yield and seed yield. The following conclusions could be made as
a result of the study: the vegetation period during the 2012 year was shorter compared with the one in 2013;
regardless of the sowing density the development phases happened almost simultaneously, however, there was
a tendency towards a longer vegetation period when reducing the sowing density. In the variants with a larger
density a larger number of plants grew, the lowest germination rate of the seeds was recorded for the variant
with sowing density of 450 plants/m? (87.25%; 87.50%), whilst the highest germination rate was achieved with
the variant with sowing density of 350 plants/m? (93.75%; 94.80%), In the variants with sowing density of 400
and 350 plants/m? we achieved higher yields compared with the first variant, i.e. 450 plants/m?.

KnroyoBu aymu: macrnogaeH neH, r.ctota Ha centba, JobuB OT ceMeHa, pa3BMTUE Ha pacTeHusTa.
Key words: oilseed flax, sowing density, seed yield, development of the plants.

INTRODUCTION

Flax-seeds serve as raw material for the
chemical, food processing, and perfumery industry
and for medical purposes as well. They contain from
29 to 45% oil.

Flax-seeds, as well as flax-seed oil contain
omega-3 fatty acids, of which alpha-linolenic acid
is of highest significance. The essential fatty acids
cannot be synthesized by the human organism, but

they play a big role in the building of the membranes
of the nucleus and the cell; in the regulation of the
functions of the immune system; regulation of the in-
flammations and the communication of the cells in
the nervous system. Flax-seed oil reduces inflam-
mations, prevents some cardiac diseases due to its
capacity to reduce the quantity of the bad choles-
terol. It reduces the risk of diabetes and cancer.
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This is exactly why in the recent years glo-
bally, including Kazakhstan as well, the interest to-
wards this plant rises. In order to obtain higher yields
and high-quality production it is necessary to devel-
op technologies specific for each country and region.
One of the important elements of these technologies
is sowing or more specifically the density of sowing.
Various authors of some research works recommend
different sowing density of the oilseed flax. (Mojaey,
1979; Vavilov et al., 1979; Iskakov, 2000; Ivanova
et al., 2002; Slabush et al., 2006; Begalina, 2007;
Grishanov et al., 2009).

In northern Kazakhstan, with regards to di-
versification, scientist also develop technologies for
growing oilseed crops, including oilseed flax, but
researches related to these technologies lack for
Southeastern Kazakhstan.

Therefore, we set ourselves the goal to de-
velop suitable technology for growing oilseed flax in
Southeastern Kazakhstan, and particularly, to find
out the maximum sowing density which provides
good development of the plants and achievement of
high yields.

MATERIALS AND METHODS

This experiment is placed in the Research
and Experimental base of the Agricultural Univer-
sity of Enbekshi - Kazakhstan of Almaty region. The
experiment is placed during the period 2012-2013.
Subject of the experiment is oilseed flax, variety Ka-
zar (Kazakhstan).

The experiment is performed according to
the method of the fragmented land plots, repeated 4
times, with size of the experimental land plot — 15 m2.
Flax-seeds is sown in rows, with distance between

the rows — 45 cm; density of sowing — 350; 400; 450
plants per square m. The experiment is performed
on maroon meadow soils, with humus content in
the upper level (4,38%), which gradually lessens in
deeper layers. The content of the total nitrogen and
phosphorus is high (0,258%; 0,211%).

Flax-seed is sown after precursor - ordinary
winter wheat. After harvesting the precursor a deep
ploughing is applied at depth — 25-27 cm, with har-
rowing. Before sowing the land is cultivated and har-
rowed.

Before harvesting the production, we analyze
30 plants from each repeat. The following charac-
teristics are recorded: developmental phenophases,
number of plants per square meter, field germina-
tion, structural elements of the yield and seed yield.

The experiment includes years with different
meteorological conditions, which naturally affects
the growth, development, structural elements of the
yield and the yield of flax-seeds.

The main climatic factors influencing mostly
the growth and development of the oilseed flax in
Southeast Kazakhstan are the average 24-hour tem-
peratures of the air and the quantity of rainfalls and
their distribution during the period of vegetation.

During both years of the experiment there
are no considerable deviations from the value of
the average 24-hour temperatures in the region of
Southeastern Kazakhstan, compared to the require-
ments of the crop (Fig.1). The data in the figure show
that during the period of germination-buttoning du-
ring the year 2013, they are with 1-2 °C lower com-
pared to the year 2012, whilst during the period of
blossoming-ripening, a slight prevalence in this re-
spect is given to the year 2013 (Fig. 1).
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Fig. 1. Mean month temperature, °C
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During both years of the experiment the
rainfalls during the vegetation period are evenly
distributed, however the year 2013 is characterized
with twice bigger quantity of rainfalls (369,1 mm),
compared to 2012 (127,8 mm), which later affects the
achieved production (Fig. 2).

The rainfalls for the long-term period are with
92,1 mm more than these of 2012, and with 149,2
mm less than these of the year 2013.

The data is processed mathematically ac-
cording to them method ANOVA and the multi ran-
king test of Duncan (1953).
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RESULTS AND DISCUSSION

The results from the phenological observa-
tions of the oilseed flax during the period 2012-2013,
for the different sowing density are presented in Tab-
le 1. The data shows that the development of the
plants is affected both by climatic factors and by the
sowing density. The less rainfalls during the sowing
period of the oilseed flax in 2012 is the reason for
the seeds of the different variants to spring up for 6
to 9 days, whilst in 2013 for 4 to 7 days. During the
year 2013 from tree phase to the blossoming phase
the plants develop faster compared to these in 2012.
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Fig. 2. Quantity of rainfalls, mm

Table 1. Phenological observation of different density of sowing - 2012/2013

_ Density of sowing/m?
Phenological
observation 450 400 350
2012 2013 2012 2013 2012 2013
Sowing 23.04 24.04 23.04 24.04 23.04 24.4
Spout 29.04 28.04 30.04 29.04 02.05 01.05
Alder 16.05 13.05 18.05 15.05 19.05 17.05
Bud stage 18.06 14.06 21.06 16.06 22.06 19.06
Full flowering 01.07 30.06 05.07 01.07 08.07 03.07
Fullmaturity 06.08 07.08 09.08 09.08 12.08 13.08
Veg:rtizgon 99 101 100 103 101 105
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In the phase of complete ripeness their development
is almost equalized. The larger quantity of rainfalls
in the period of blossoming — ripening of the seeds
in 2013, prolongs this period, as well as the whole
vegetation period with 2 to 6 days.

During the year 2012 the vegetation period
varies from 99 to 101 days, while during the year
2013, from 101 to 105 days.

Regardless of the sowing density, the phas-
es of development happen at almost one and the
same time, but there is a tendency towards longer
vegetation period, in the case of less sowing density,
with 2 to 4 days.

The calculated interphase periods given in
Table 2, confirm this relation between the years, but
it can be seen that the interphase periods button-
ing — blossoming and blossoming — complete ripe-
ness in 2012 happen before these phases in 2013,
which is due to the less rainfalls during their periods.
There can be noticed a slight tendency of more rapid
growth of the plants with higher sowing density.

The data in Table 3 shows the number of
grown plants, % of germination of the seeds and
number of harvested plants. The better moisture
supply in the period of sowing — springing up of
the seeds in 2013 creates preconditions for larger
number of grown plants compared to 2012. The
variants with bigger density lead to larger number of
plants, and vise-versa.

For both years, the lowest germination rate
is recorded for sowing density of 450 plants/m?

(87,25%; 87,50%), while the highest rate is in the
case of sowing density of 350 plants/m? (93,75%;
94,80%). It can be concluded that reducing the
sowing rate leads to higher germination rate of the
seeds, which can be explained with the fact that by
increasing the sowing rate (number of seeds) more
water is needed for swelling and springing up of the
seeds.

Table 4 shows data regarding the height of
the plants and the values of the structural elements
of the yield. It is found out that during both years
of the experiment there are no differences in the
development of the plants. Depending on the sow-
ing density the differences between the variants are
more strongly emphasized. In the case of the low-
est sowing rate we detect height of 60.8 cm, while
for the highest sowing rate — 64 cm, i.e. by increa-
sing the sowing rate the plants grow higher, which
is due to the bigger competition between the plants,
as a result of which their stems become thinner and
longer.

During the two years of the experiment we
can see that the differences also between the values
of the structural elements in 2012 and 2013 are in-
significant. They become more expressed depen-
ding on the sowing density.

Analyzing the results, we can observe that in
the case of lesser sowing density/350-400 plants/m?,
the structural elements have almost the same values.
The plants with higher density are characterized with
lower values of the structural elements.

Table 2. Period between phase/number day

Period between phase
. Sowing - Spout | Spout - Alder Alder- Bud Bud stage- Flowering-
Density/m? stage | flowering Maturity
Years
2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
450 Control 6 4 17 15 33 32 13 16 36 38
400 7 5 18 16 33 32 14 15 35 40
350 9 7 17 17 34 33 15 14 35 41

Table 3. Influence of the density of sowing on seed germination, 2012/2013

Number c_)f/pl_ants Polish germination, % Number of/p_lants
Density/m? at germination ' at harvesting
2012 2013 2012 2013 2012 2013
450 Control 393 394 87,25 87,50 370 361
400 371 376 92,75 94,00 349 359
350 328 332 93,75 94,80 300 319
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Table 4. Structural analysis of yield elements, 2012/2013
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Height/ Ca;?:mes/ Cge:jz/s Seeds/plant, Mass of the Mass/1000
Density/m? plant/cm nEmbér nt?mber ’ number seeds/plant g seeds, g
2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
450 Control | 64,1 | 645 | 144 | 145 | 6,4 6,4 92,1 | 93,2 | 0,54 | 0,54 | 59 5,9
400 61,6 | 62,3 | 16,7 | 16,8 | 6,4 6,5 | 106,8 | 1079 | 0,63 | 0,64 | 5,9 5,9
350 60,8 | 60,8 | 16,8 | 16,9 | 6,4 6,4 | 107,5| 106,5| 0,63 | 0,62 | 5,9 5,9
Table 5. Yield of seeds kg/da, 2012/2013
Yield, c/ha
Density/m? 2012 2013 Average
c/ha % c/ha % c/ha %
450 Control 19,6 100 16,1 100 17.85 100
400 23,5 119.9 24,8 154.0 24,15 135.2
350 19,4 98.9 23,8 147.8 21.6 121.0
LSD ,, 2.20 0.73
Table 6. Analysis of variance for grain yield for the period 2012—-2013
Source of Variation Sum of DF Mean Square Sig of F 2
Square q 9 n
Variants 166.84 2 83.42 95
Years 3.23 1 3.23 .025 25
2- Way Interactions 57.21 2 28.61 .000 86
Residual 9.66 18 0.54

The yield of flax-seeds for the experimen-
tal variants is different during the years of the ex-
periment (table 5). It is relatively higher in the year
2013, except for the variant with higher sowing den-
sity. The variants with sowing density of 400 and 350
plants/m? lead to higher yields compared to the first
variant/450 plants/m?. For both years, and averagely
for the period of the experiment, it is proven that the
highest yield of seeds is achieved from the variant
with density 400 plants/m? (24,15 c/ha).

Averagely for the period of the experiment,
the variant with sowing density of 400 plants/m? ex-
ceeds the variant with density of 450 plants/m? with
35,2%. Despite the almost equal values of the struc-

tural elements of the yield in the variants with less
sowing density, due to the larger number of harvested
plants, for the variant with 400 plants/m? we achieve
higher yield of seeds. Despite the larger number of
harvested plants in the variant with highest sowing
density, the recorded yield is the lowest (17,85 c/ha).
This is due to the considerably lower values of the
structural elements of this sowing variant. The dis-
persion analysis made of the yield of seeds shows
very strong statistically proven influence of the im-
plemented variants (95%) and the strong interac-
tion between the two factors (86%). Less, however
proven impact have the experimental years as well
(25%) (table 6).
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CONCLUSIONS

The vegetation period during the year 2012
is shorter compared to the one in the year 2013.

Regardless of the sowing density the de-
velopmental phases happen almost at one and the
same time, however there is a tendency towards
longer vegetation period when reducing the sowing
density, with 2 to 4 days.

In the year 2013 larger number of plants
grow compared to 2012.

In the variants with larger density larger
number of plants grow, and vise versa.

During both years the lowest germination
rate of the seeds is recorded for the variant with
sowing density of 450 plants/m? (87,25%; 87,50%),
whilst the highest germination rate is achieved with
the variant with sowing density of 350 plants/m?
(93,75%; 94,80%).

During both years of the experiment it can
be seen that the differences also between the values
of the structural elements in 2012 and in 2013 are in-
significant. They become more emphasized depen-
ding on the sowing density.

In the variants with sowing density of 400
and 350 plants/ m? we achieve higher yields com-
pared to the first variant, i.e. 450 plants/m2.

It can be noticed a very strong statistically
proven influence of the implemented variants (95%)
and the strong interaction between the two factors
(86%). Less, however proven impact have the ex-
perimental years as well (25%).
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