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Abstract

In the seasons 2012/2013 - 2014/2015 an experiment was conducted in the fields of
the Experimental Station Variety Examination in Przectaw. The evaluated factors
were as follows: (A) - sowing time (early, optimal, delayed) and (B) — Polish winter
varieties of false flax (Maczuga, Luna, Przybrodzka). The study showed that early
sowing time contributed to the lengthening of the vegetation period of plants,
especially in relation to delayed sowing date. During the winter, the plant losses
amounted on average to 11.3 pcs.-m™. The highest plant density before harvest was
recorded in the plots of the optimal sowing date. The early sowing time contributed to
the increase in the value of SPAD (Soil Plant Analysis Development) and the number
of silicles per plant as well as seed yield. Sowing the seeds in the optimal time was
increased lodging while delayed caused an increase in the MTA (Mean Tip Angle)
and LAI (Leaf Area Index) index and plant height as well as the number of seeds per
silicle. The thousand seeds weight was 0.85 g and was not significantly modified by
experimental factors. The varieties were differed in most of the studied traits,
including yield seeds. The results of the research carried out indicate that in the area
of the research, the best time sowing the seeds of winter false flax is the first decade
of September.
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Streszczenie

W sezonach 2012/2013 - 2014/2015 przeprowadzono eksperyment na polach Stacji
Doswiadczalnej Oceny Odmian w Przectawiu. Czynnikami doswiadczenia byty:

(A) - termin siewu (wczesny, optymalny, opézniony) oraz (B) — polskie, ozime
odmiany Inianki siewnej (Maczuga, Luna, Przybrodzka). Przeprowadzone badania
wykazaty, ze wczesny termin siewu wptyngt na wydtuzenie okresu wegetaciji roslin,
zwtaszcza w odniesieniu do opéznionego terminu siewu. W okresie spoczynku
zimowego ubytki roslin wyniosty $rednio 11.3 szt.-m™. Przed zbiorem najwyzsza
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obsade roslin odnotowano na poletkach z optymalnym terminem siewu. Wczesny
termin siewu wptynat na wzrost wartosci SPAD (Soil Plant Analysis Development),
liczby tuszczynek na roslinie oraz plonu nasion. Wysiew nasion w terminie
optymalnym zwiekszyt wyleganie roslin. Z kolei wysiew nasion w terminie
op6znionym spowodowat wzrost indeksu LAI (Leaf Area Index) i MTA (Mean Tip
Angle), wysokosci roslin oraz liczby nasion w tuszczynce. Masa tysigca nasion
wyniosta 0.85 g i nie byia istotnie zmodyfikowana czynnikami doswiadczenia.
Badane odmiany roznity sie wiekszoscig badanych cech, w tym plonem nasion.
Wyniki przeprowadzonych badan wskazujg, ze w rejonie prowadzenia badan
najkorzystniej wysiewac Inianke ozimg w pierwszej dekadzie wrzesnia.

Stowa kluczowe: Camelina sativa L., komponenty plonu, Inianka siewna, plon
nasion, termin siewu nasion

Streszczenie szczegotowe

Sciste doswiadczenie polowe z Iniankg siewng przeprowadzono w sezonach
2012/2013 - 2014/2015 w Stacji Doswiadczalnej Oceny Odmian w Przectawiu (50°11"
N, 21°29' E). Eksperyment zatozony zostat wedtug uktadu split-plot w trzech
powtorzeniach. Badanymi czynnikami byty: (A) - termin siewu (wczesny, optymalny,
opo6zniony) oraz (B) - ozime odmiany Inianki siewnej (Maczuga, Luna, Przybrodzka).
Nasiona siewne pochodzity z Uniwersytetu Przyrodniczego w Poznaniu.
Przedplonem corocznie byt owies. Powierzchnia poletek do siewu wynosita 7.5 m?,
zas do zbioru 5 m?. Rozstawa rzedow wynosita 15 cm, zas gtebokos¢ siewu 1.5 cm.
llo$é wysiewu wyniosta 300 szt.-m™. Siew nasion przeprowadzono w trzech
terminach. Wczesny termin siewu 05 wrzesien 2012, 02 wrzesien 2013 i 01 wrzesien
2014, optymalny termin siewu 17 wrzesien 2012, 12 wrzesien 2013 i 11 wrzesien
2014, opdzniony termin siewu 26 wrzesien 2012, 23 wrzesien 2013 i 22 wrzesien
2014.

Warunki pogodowe byty zmienne w latach badan. Wysokie opady deszczu
odnotowano w 2013 r. oraz 2014 r. W sezonie 2014/2015 sumy opaddw byty nizsze
od sredniej wieloletniej. Na przetomie lat 2012/2013 odnotowano najnizsze
temperatury w okresie zimy oraz najwyzsze w okresie od kwietnia do lipca. Wczesny
termin siewu wptynat na wydtuzenie okresu wegetac%'i roslin. W okresie spoczynku
zimowego ubytki roslin wyniosty srednio 11.3 szt.-m™. Przed zbiorem najwyzsza
obsada roslin zostata odnotowana na poletkach z optymalnym terminem siewu.
Wczesny termin siewu wptynat na wzrost wartosci indeksu SPAD. Indeksy LAl i MTA
byly najwyzsze na poletkach z opoznionym terminem siewu. Najwyzsze rosliny
uzyskano po wysiewie nasion w terminie opdznionym, zas najnizsze po wysiewie
nasion w terminie wczesnym. Wyleganie roslin byto najwieksze po wysianiu nasiona
w terminie optymalnym. Wczesny termin siewu zwiekszyt liczbe tuszczynek na
roslinie a opdzniony termin siewu liczbe nasion w tuszczynce. Masa tysigca nasion
wyniosta 0.85 g i nie byta istotnie zmodyfikowana. Wczesny termin siewu wptynat na
istotny wzrost plonu nasion w poréwnaniu do terminu optymalnego i opéznionego.
Pozwala to wnioskowac, ze wysiew nasion w pierwszej dekadzie wrzesnia byt
najkorzystniejszy.
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Odmiana Luna odznaczyta sie wysokimi roslinami, najwiekszym wyleganiem oraz
wysokim indeksem SPAD. U odmiany Maczuga stwierdzono najnizszg obsada roslin
na wiosne i przed zbiorem, najwiekszg liczbe tuszczynek na roslinie oraz najwyzszy
plon nasion. Odmiana Przybrodzka charakteryzowata sie najwiekszg liczbg
rozgatezien na roslinie, wysokim indeksem LAl oraz liczbg nasion w tuszczynce.

Introduction

False flax (Camelina sativa (L.) Crantz) is an oilseed crop of the Brassicaceae
(Cruciferae) family. There are two cultivated forms such as winter and spring
(Toncea, 2014; Mosio-Mosiewski et al., 2015). Morphological differences between the
forms are expressed primarily by the shape and colour of leaves, shape of capsules
and seeds and other more specific characters (Zubr, 1997). False flax cultivation
occupies a small area in Poland, due to the higher prevalence of yielding rape.
Martinelli and Galasso (2011) and Wysocki et al. (2013) claim that there are multiple
environmental and agrotechnical benefits of false flax for eg.: small climatic and soil
requirements. With the correct agricultural techniques, the winter varieties of false
flax can give a yield from 2 to 2.6 t-ha™ (Mosio-Mosiewski et al., 2015). The seeds of
false flax can be used universally, eg.: as feed (Waraich et al., 2013) and derived oil
from them as food (Vollmann et al., 2007; Minkowski et al., 2010; Obiedzinska and
Waszkiewicz-Robak, 2012) as well as technical oil, including biofuel (Moser, 2010;
Karcauskiene et al., 2014).

Many scientific researches have demonstrated that the requirements of agronomic
camelina are not large (Martinelli and Galasso, 2011; Wysocki et al., 2013). The crop
is flexible and can be grown with success under different climatic and soil conditions
(Zubr, 1997; Zubr, 2003). Most plants respond to nitrogen fertilization (Solis et al.,
2013; Dobre et al., 2014; Jiang and Caldwell, 2016), as well as the factor important is
correct and timely sowing of small seeds. The amount of seed yield (Toncea, 2014)
and quality (Toncea et al., 2013) is determined by mainly weather conditions, but also
a system of cultivation, sowing dates and variety. In view of the increased interest in
cultivation of false flax, it is reasonable to conduct further research to improve
agricultural technology.

The aim of this study was to estimate a reaction of the winter varieties of false flax to
varied sowing time. In the research hypothesis it was assumed that the varied sowing
time modifies evaluation parameters and height of the yield.

Materials and methods

The field research was carried out in the Experimental Station Variety Examination in
Przectaw (50°11° N, 21°29’ E) in the seasons 2012/2013-2014/2015. It was a
two-factorial experiment (split-plot) conducted in three replications. The first
examined factor (A) was sowing time (early, optimal delayed) and the other factor (B)
was the Polish winter varieties of false flax (Maczuga, Luna, Przybrodzka). The
experiment was established on alluvial soils created from silt loam. The soil was
classified in valuation class llla of the good wheat complex with pH inert in the range
from 7 to 7.11. The content of available forms of phosphorus was high or very high,
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potassium — high, and magnesium — very high (Table 1). Soil analysis was carried out
at the Regional Chemical-Agricultural Station in Rzeszow, according to the accepted
methods. Soil test procedures: pH w KCI (PN-ISO 10390, 1997); P,Os (PN-R-04023,
1996); K,O (PN-R-04022, 1996/Az1: 2002); Mg (PN-R-04020, 1996/Az1: 2004).
Weather conditions are given according to Weather Reports from the Experimental
Station Variety Examination in Przectaw.

Table 1. Chemical soil properties
Tabela 1. Chemiczne wiasciwosci gleby

Content of available nutrients
Zawartosc¢ przyswajalnych skfadnikow

;iir (meggrils) (mg-100 g* soil)

P20s K20 Mg
2012 7.11 28.5 20.2 16.1
2013 7 19.7 24 20
2014 7.08 15.2 21.5 13.3

Seeds were received from Poznan University of Life Sciences. Oat was the forecrop

of false flax in every year of research. The area of a plot was 7.5 m? (for harvesting 5
m?). The row spacing amounted to 15 cm, and the sowing depth 1.5 cm. The amount
of sown seeds was 300 seeds-m™.

Seed dressed material was sown in three periods. The first sowing time (early): 05
September 2012, 02 September 2013 and 01 September 2014, the second (optimal):
17 September 2012, 12 September 2013 and 11 September 2014, the third
(delayed): 26 September 2012, 23 September 2013 and 22 September 2014.
Granular triple superphosphate (40 P,Oskg-ha™) and potash salt (60 K,O kg-ha™)
were applied. Ammonium nitrate (100 N kg-ha™) was used to nitrogen fertilization.
The herbicide Butisan SC 400 (2.5 dm*-ha™) were applied after sowing. The
secondary weed infestation was removed manually. The diseases and pests were not
combated.

Plant density per 1 m? was calculated after emergence and before harvest. In the
vegetation period, occurrence of more important development stages of plants was
observed, i.e. emergence, budding, flowering and maturity technical and full. At the
technical maturity stage, 20 representative plants were collected from each plot for
biometric measurements and yield components. Lodging was evaluated in the scale
from 1 ° to 9 ° before harvest. Collection of winter false flax seeds was conducted in
full maturity stage (BBCH 89, Biologische Bundesanstalt, Bundessortenamt und
Chemische Industrie).
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The seed weight obtained from the plots was converted into yield per 1 ha, assuming
a humidity of 15%. The seed yield was adjusted for missing plants collected for
biometric measurements.

The scope of the study included measurement indices: LAI - Leaf Area Index,
MTA — Mean Tip Angle and SPAD - Soil Plant Analysis Development (from 0 to 99.9).

Measurement with Analyzer LAI-2000 LI-COR (USA) was carried out in the period of
the beginning stage of false flax flowering (BBCH 60). Chlorophyll Meter SPAD-502P
(Konica Minolta, Japan) was used in the same development stage on 30 leaves in
the morning.

Significance of difference between trait values were tested based on Tukey’s
honestly significant difference test, with significance level P=0.05. Statistical program
ANALWAR-5FR was used for calculations.

Results and discussion

The weather conditions were diversified in the years of the research and had a
significant impact on the course of the growing season of winter false flax plant. In
May and June 2013 as well as May and July 2014, rainfalls excessed the average
long-term. In the season 2014/2015, rainfalls for most months, were significantly
lower than the average long-term. The lowest temperature in winter occurred at the
turn of the year 2012/2013. In this season, the highest temperature during the period
from April to July was reported (Table 2). Toncea (2014) says that the weather
conditions decide to high seed yield of false flax.

The earliest stage of emergence was observed on plots with optimal and early
sowing time (Table 3). One day later entered a stage of emergence the plants, which
was sown in delayed time. The early sowing time extended period of vegetation,
especially in comparison to the delayed sowing time. The varieties of false flax were
included in various development stages in approximately the same time. Vegetation
period was on average 291 days. According Musnicki (2002) the winter form of false
flax is characterized by high dynamics of growth in the spring and early maturation of
oilseed rape. He concludes that the yield of winter form false flax is higher than
spring form.
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Table 2. Weather conditions in the years 2013-2015
Tabela 2. Warunki pogodowe w latach 2013-2015

Month
Year Miesigc
Rok
IX X Xl Xl I [l 1 v \ VI
Rainfalls
Opady (mm)
2012/13 55 806 16.1 304 654 321 736 394 111.7 1924
2013/14 68.6 4.2 98 153 24.7 16.1 49.6 34.8 108.9 69
2014/15 39.7 334 93 303 342 92 441 254 1103 295
Long-term g2 434 376 351 343 317 359 481 39.2 79.3
Wielolecie
Air temperature
Temperatura powietrza (°C)
2012/13 143 8.4 57 -29 -29 -04 -13 88 15 18.5
2013/14 114 9.6 51 13 -08 1.8 54 8.8 13.3 15.1
2014/15 12.2 83 49 07 06 -04 16 6.4 124 16.7
Longterm 433 g8 36 -03 -25 -12 26 88 142 175
Wielolecie
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Table 3. The course of growing season of false flax in date from sowing date (mean
in years 2013-2015)

Tabela 3. Przebieg wegetac;ji Inianki siewnej w dniach od daty siewu (Srednia z lat

2013-2015)
Sowing M.aturity ’
time Variety Emergence Budding Flowering Dojrzatos¢
Termin Odmiana Wschody Pagkowanie Kwitnienie Technical  Eull
siewu Zbiorcza Pelna
Maczuga 16 231 256 292 301
Early Luna 16 230 256 290 300
Wczesny
Przybrodzka 16 229 261 284 296
Mean 16 230 257.7 288.7 299
Srednio
Maczuga 16 223 246 281 291
Optimu Luna 15 222 245 282 291
Optymalny
Przybrodzka 16 220 244 281 291
Mean 15.7 221.7 245 281.3 291
Srednio
Maczuga 17 214 237 275 284
Delaye Luna 17 214 237 274 284
Opdzniony
Przybrodzka 17 211 233 273 283
Mean 17 213 235.7 274 2837
Srednio
Maczuga 16.3 222.7 246.3 282.7 292
Mean total
Srednia Luna 16 222 246 282 291.7
ogolna
Przybrodzka 16.3 220 246 279.3 290

Plant density after emergence was not diversed. After the growing vegetation in
spring plant losses averaged 11.3 pcs.-m™ compared to plant density after
emergence. Plant density before harvest was the highest on plots with optimal
sowing time (Table 4).
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Table 4. Plant density (mean of years 2013-2015)
Tabela 4. Obsada roslin (Srednia z lat 2013-2015)

Plant density o Variety Mean for
Obsada Sowing time Odmiana (B) A
o1 Termnin siewu , )
roslin A) Srednio
(psc.-m?) Maczuga Luna Przybrodzka  4jg A
Early 271 269 270 270
Wczesny
Optimum 276 272 279 275.7
After Optymalny
Po Opdzniony 268 270 268 268.7
wschodach M o B
ean for
Srednio dla B 271.7 270.3 272.3 271.4
LSDggs A—ns; B —ns; AXB —ns
Early 254 261 258 257.7
Wczesny
After start of Optimum 255 270 271 265.3
vegetation in Optymalny
the spring Delayed
Po ruszeniu Opdzniony 250 263 259 257.3
wegetacji na Y for B
wiosn “Mean for
e Srednio dla B 253 264.7 262.7 260.1
LSDgos A—6.69; B —8.69; AXB — ns
Early 251 258 254 254.3
Wczesny
Optimum 252 265 268 261.7
Before Optymalny
harvest Delayed
Przed Opozniony 248 261 253 254
zbiorem Mean for B
Srednio dla B 250.3 261.3 258.3 256.7
LSDgos A—6.53; B —-7.32; AXB — ns
ns — non - significant differences
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The variety Maczuga was characterized by the lowest plant density so in spring and
before the harvest. Agegnehu and Honermeier (1997), received a much lower plant
density than expected, especially with the high sowing density seeds. Solis et al.
(2013) report that plant density determines plant habit, including the height of
branches and number of silicles per plant.

The measurements SPAD index showed that the most nourished plants were from
the first sowing date (Table 5). Significantly lower values SPAD marked on the plants
sown in delayed time. The variety Luna was characterised by more SPAD index in
comparison to the variety Przybrodzka. LAl was significantly higher in the treatments
with delayed sowing date in comparison to the early. The difference was 0.48 m?/m?.
The tested varieties were different in measurement of LAI. The highest value of this
index was reported in a variety Przybrodzka and the lowest in Maczuga. The delay of
sowing time affected on increase index MTA in comparison with the optimal date. The
modern measurement techniques (eg. SPAD, LAI) allow for a quick assessment of
the plantation. They are especially useful in determining the need for top dressing
fertilizer crops, mainly nitrogen (Martinez and Guiamet, 2004; Zheng and Moskal,
2009).

The delay of sowing time was affected on an increase in plant height (Table 6).The
lowest plants were obtained after sowing the seeds in the early sowing time. The
variety Luna had the highest plants but Przybrodzka significantly lower. tuczkiewicz
and Btaszczyk (1998) report that the plant height of winter false flax is mainly
genetical feature.

In provided research, the number of branches per plant was significantly
differentiated between the variety Maczuga and Przybrodzka. On average, the
difference amounted 1.2 branches per plant. The lodging of plants was the biggest on
plots with the optimal term sowing the seeds, especially in variety Luna. Luczkiewicz
and Btaszczyk (1998) reported that the trait of resistance to lodging can be obtained
as a result of the breeding mutant line. Gesch and Cermak (2011) recorded a small
lodging of camelina plants, but it was dependent on the cultivation system, and years
of research.
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Table 5. Leaf area index (LAI), value of Mean Tip Angle (MTA) in degrees and
chlorophyll content in the leaf (SPAD) - means from 2013-2015 years

Tabela 5. Wskaznik powierzchni lisci (LAI), wskaznik kgta nachylenia lisci (MTA) w
stopniach i zawartosc¢ chlorofilu w liciu (SPAD) - srednio za lata 2013-2015

L Variety
Sowing time : Mean for A
:Rgzﬁs Termnin siewu Odmiana (B) Srednio dla
(A) Maczuga Luna  Przybrodzka A
Early 38.7 36.1 33.4 36.1
Wczesny
Optimum 339 347 33.3 34
Optymalny
Delayed
SPAD Opdzniony 27.3 35.2 290.1 30.5
Mean for B
Srednio dla B 33.3 35.3 31.9 33.5
LSDpos A—4.87; B—2.98; AXB —ns
Early 2.1 2.12 2.28 2.17
Wczesny
Optimum 187 242 2.88 2.39
Optymalny
LAI Delayed
(m?/m?) Opdzniony 2.22 2.65 3.07 2.65
Mean for B
Srednio dla B 2.06 2.4 2.74 2.4
LSDoos A—0.36; B—0.57; AXB — ns
Early a7 49 54 50
Wczesny
Optimum 47 50 48 48
Optymalny
MTA Delayed
©) Opdzniony 54 55 52 54
Mean for B
Srednio dla B 49 51 51 51
LSDgos A—5.23; B —ns; AXB — ns
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Table 6. Selected biometric measurements and lodging (mean of years 2013-2015)
Tabela 6. Wybrane pomiary biometryczne i wyleganie roslin (Srednia z lat 2013-2015)

L Variety
Sowing time : Mean for A
Parameter Termnin siewu Odmiana (B) Srednio dla
Parametr (A) A
Maczuga Luna Przybrodzka
Early 84.1 85.4 78.8 82.77
Wczesny
Plant Sptmuin 875 102 79.1 89.53
height ptymainy
,, Delayed
Wysokos¢ e
roslin Opdzniony 91.7 104.6 83.1 93.13
(cm) Mean for B
Srednio dla B 87.77 97.33 80.33 88.48
LSDpos A—9.34; B—15.67; AXB —ns
Early 8.1 9.4 8 8.5
Wczesny
Number of Optimum 8.2 8 0.3 8.5
branches Optymalny
per plant Delayed
Liczba Opozniony 7.8 8.8 10.4 9
rozgatezien M for B
na roslinie viean for
Srednio dla B 8 8.7 9.2 8.7
LSDggs A—ns; B—-0.97; AXB — ns
Early 7.3 6.3 8 7.2
Wczesny
Optimum 6.8 5.8 7.5 6.7
Optymalny
Lodgin
Wylggsnie Delayed
(1-9°) Opdzniony 7.1 6.6 7.8 7.2
Mean for B
Srednio dla B [ 6.2 8 !
LSDgos A—0.45; B —0.84; AXB — ns
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Table 7. Yield components (mean of years 2013-2015)

Tabela 7. Elementy struktury plonu (Srednia z lat 2013-2015)

o Variety
Parameter Sowmg time Odmiana Mean fqr A
Parametr Termnin siewu (B) Srednio
(A) dla A
Maczuga Luna Przybrodzka
Early 157.7 126 143.3 142.3
Wczesny
Number of Optimum 1051  96.5 91.5 97.7
silicles per Optymalny
plant Delayed
Liczba Opdzniony 80.3 72.3 72.6 75.1
tuszczynek M (or B
na roslinie viean for
Srednio dla B 114.4 98.3 102.5 105
LSDoos A—19.33; B —10.27; AXB — ns
Early 10.4 8.9 11.4 10.2
Wczesny
Number of Optimum 16 97 11.4 10.9
seeds per Optymalny
Liczba Opéiniony 10.3 10.1 12.8 11.1
nasion w M for B
tuszczynce viean for
y Srednio dla B 10.8 9.6 11.9 10.7
LSDpos A—0.84; B—-0.97; AXB —ns
Early 0.91 0.89 0.81 0.87
Wczesny
1,000 seeds gft’“mulm 0.9 0.9 0.8 0.87
weight ptymaliny
Delayed
Masa 1,000 e
nasion Opozniony 0.83 0.85 0.79 0.82
(9) ‘Mean for B
Srednio dla B 0.88 0.88 0.8 0.85
LSDgos A—ns; B —ns; AXB — ns
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The number of silicles per plant was significantly dependent on the time of sowing
seeds (Table 7). The resulting difference between early and delayed sowing time was
on an average of 67.2 silicles per plant. Therefore, it should be stated that early
sowing the seeds of winter false flax caused the best development of plants before
winter and, as a result, the formation of the largest number of silicles in the spring.
The most silicles per plant had variety Maczuga, however significantly less Luna and
Przybrodzka. Solis et al. (2013) obtained significant variations in the number of
silicles per plant depending on the area of research. The highest number silicles per
plant amounted 369 and the lowest - 113 pcs.

The delayed sowing time contributed to the increase in the number of seeds per
silicles compared to early sowing time. It was, however, a little effect on yielding
plants on plots with delayed sowing date. Variety Przybrodzka contained significantly
more seeds in silicle than the variety Maczuga and Luna. In the research of
tuczkiewicz and Blaszczyk (1998), it was shown that the large variations in the
number silicles between varieties, however small for the number of seeds in silicle
and 1,000 seeds weight.

The thousand seed weight was not significantly modified. Jankowski and Budzynski
(2003) proved that in shaping the spring camelina seed yield the decisive role is
MTN. The other yield components in less extent, differentiated the performance of

the unit.
Table 8. Seed yield (mean of years 2013-2015)
Tabela 8. Plon nasion ($rednia z lat 2013-2015)
o Variety
Parameter Sowmg tl_me Odmiana Mean fqr A
Parametr Termnin siewu (B) Srednio
(A) dla A
Maczuga Luna Przybrodzka
Early 3.65 2.48 3.26 3.13
Wczesny
Optimum 267 213 2.14 2.31
Optymalny
Seed yield
: Delayed
Plon nasion Opozniony 1.6 1.52 1.76 1.63
(t-ha™)
Mean for B
Srednio dla B 2.64 2.04 2.39 2.36

LSDgos A— 0.55; B —0.45; AXB — ns
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The early sowing time contributed to a significant increase in seed yield in
comparison to optimal and delayed time (Table 8).

The yield of Maczuga variety is significantly higher than Luna. Urbaniak et al. (2008)
also showed that the yield of the camelina was significantly varied between varieties.
Mosio-Mosiewski et al. (2015) report that highly yelding variety is Luna, which in
experiments yields amounted to 2.6 t-ha™.

Conclusions

The early sowing time contributed to: the lengthening of the vegetation period of
plants, an increase the value of the index SPAD and a number silicle per plant as well
as a seed yield. The optimal sowing date increased plant density before harvest and
lodging. Sowing the seeds in delayed time caused: an increase LAl and MTA and
plant height as well as the number of seeds in silicle. The thousand seed weight was
not significantly modified. It has been demonstrated varietal differences most studied
traits, including seed yield. The experiment results show that in the area of research
the best time sowing for winter false flax is in the first decade of September.
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