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YIELD AND SEED QUALITY INDICATORS OF SOFT WINTER WHEAT
(TRITICUM AESTIVUM L.) FOR DIFFERENT PREVIOUS CROPS AND SOWING DATES

O. A. Zaima, O. L .Derhachov, A. A. Siroshtan, V. P. Kavunets, T. V. Shevchenko
The V. M. Remeslo Myronivka Institute of Wheat of NAAS, 68 Tsentralna St., Tsentralne village, Obukhiv
district, Kyiv region, 08853, Ukraine

Topicality. Wheat yields are formed as a result of the genetic characteristics of a variety in interaction
with soil and climatic conditions and cultivation technology. Yields depend on and vary depending on the
previous crop, the level of mineral nutrition and the impact of weather conditions in the year of cultivation.
Therefore, the study of the effect of previous crops and sowing dates on winter wheat grain remains an es-
sential task. Purpose. Studying the effect of previous crops and sowing dates on the seed yield and quality of
soft winter wheat. Materials and Methods. The research focused on five previous crops (soybean, sunflower,
maize (in milk ripeness), green fallow (white mustard), mustard (for seed)), and three sowing dates (25 Sep-
tember, 5 and 15 October). Varieties of soft winter wheat were examined: Podolianka, MIP Fortuna, MIP
Roksolana, MIP Yuvileina, MIP Feieriia, MIP Vidznaka, MIP Nika, MIP Darunok, and MIP Aelita. The
seeding rate was 5 million seeds per 1 ha. Sowing, phenological observations and yield recording were per-
formed in accordance with the standard methods used in wheat variety testing. Results. The average yield of
winter wheat varieties in the experiment for 2021 and 2022 was 6.09 t/ha, with a maximum after the green
fallow of 6.72 t/ha and a minimum after the sunflower of 5.50 t/ha. Shifting the sowing date from 25 Septem-
ber to 15 October reduced the average yield of the varieties. Only after the mustard, the highest yield of win-
ter wheat (6.13 t/ha) was obtained when sown on 5 October. The seed germination energy of the varieties
was highest after the green fallow and amounted to 96-97 %. Depending on the sowing date, the germina-
tion energy varied within 1-3 %. The laboratory germination rate of the varieties was 96-97 %. Conclu-
sions. It was found that the highest yields were provided by green fallow and soybean as previous crops, and
the optimal sowing date was in late September. A higher level of yield after all the previous crops was ob-
served in the varieties MIP Aelita, MIP Vidznaka and MIP Feieriia. It was found that the studied varieties
produced the maximum of 1000 grain weight and 1000 standard seeds weight, and hence the seed yield after
such previous crops as green fallow (white mustard) and mustard for seeds. After maize, it was possible to
achieve higher germination energy and laboratory germination rates. Shifting the sowing dates to later ones
resulted in a decrease in the yield of standard seeds, while the rest of the indicators were almost independent
of this factor.

Key words: variety, previous crops, yield level, sowing dates, sowing qualities of seeds

Introduction. Grain economy is the main
sector of agricultural production. Winter wheat,
which is one of the most valuable grain crops
and ranks first among other crops in terms of
yield and harvest of food grain, is of great im-
portance in enhancing grain production [1-2].
Soft wheat (Triticum aestivum L.) is the most
widespread grain crop in the world (90-95 %)
[3]. The crop has the widest cultivation area and
adaptability in the world. Soft winter wheat is
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one of the most crucial crops and is the main
source of carbohydrates and proteins for hu-
mans [4]. Wheat products are commonly used
and play an important role in human diet [5, 6].

Wheat yield is the result of the realisation
of the genetic varietal characteristics in interac-
tion with soil and climatic conditions and culti-
vation technology [7].

The level of yield depends and varies de-
pending on the previous crop, foliar feeding,
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and the level of mineral nutrition and, to a large
extent, on the influence of weather conditions of
the year of cultivation [8]. Therefore, studying
the influence of the previous crop on the grain
quality and yield of winter wheat remains an
important challenge [8, 9]. The previous crops
and weather conditions of a certain year signifi-
cantly affect the sowing dates of wheat [10].
Determining the optimal sowing dates according
to specific growing conditions is an important
issue, as different varieties have different bio-
logical characteristics, and in this context, estab-
lishing optimal agronomic practices for each
individual variety is relevant. Information on the
optimal previous crops and sowing dates for
each genotype is of practical importance and
makes it possible to evaluate winter wheat geno-
types in terms of yield and stability [12].

The yield of field crops, including winter
wheat, is dependent on a complex of agrobio-
logical conditions, namely the optimal state of
the crops. High biological value of seeds, rapid
and uniform seed germination are a prerequisite
for the development of high-quality crops. Sow-
ing seed qualities determine the plant resistance
to unfavourable factors, the intensity of plant
development and yield formation. Therefore,

pre-sowing laboratory testing of crop seeds is a
crucial part of agrotechnology. Only certified seed
should be used for cultivating winter wheat [13].

Further research into the influence of pre-
vious crops and sowing dates on yields, seed
quality and baking quality of grain is relevant
and will help increase wheat production in
Ukraine as new varieties and lines of winter
wheat are developed.

The study aims at examining the influence
of previous crops and sowing dates on the yield
and seed quality of winter wheat varieties.

Materials and Methods. The average air
temperature during the growing season from
August 2020 to July 2021 was 9.8 °C, which is
1.6 °C higher than the long-term average (Ta-
ble 1). From August to November 2020, the
average monthly air temperature exceeded the
long-term average by 1.6-5.0 °C. September
and October 2020 were abnormally warm (ex-
ceeding long-term average monthly temperature
was 4.0 and 5.0 °C, respectively). In the spring-
summer period of the wheat growing season, the
average monthly temperatures in June and July
were 1.5 and 3.0 °C higher than the long-term
average, respectively.

The average air temperature for the period

Table 1. Air temperature during the growing season of soft winter wheat, 2020-2022

Air temperature, °C

Month lona-term 2020/21 2021/22
g actual +* actual +*
August 19.5 21.1 1.6 20.5 1.0
September 145 18.5 4.0 13.2 -1.3
October 8.2 13.2 5.0 7.6 -0.6
November 2.2 3.8 1.6 4.8 2.6
December -2.2 -0.3 1.9 -1.1 1.1
January -4.6 -2.3 2.3 -1.2 34
February -3.5 -4.7 -1.2 1.7 5.2
March 1.3 2.3 1.0 2.3 1.0
April 9.1 7.7 -14 8.3 -0.8
May 15.3 14.5 -0.8 14.7 -0.6
June 18.6 20.1 1.5 20.7 2.1
July 20.3 23.3 3.0 20.4 0.1
Total 8.2 9.8 1.6 9.3 1.1

Note: * + — difference to the long-term temperature

August 2021 — July 2022 was 9.3 °C, which is
1.1 °C higher than the long-term average. In
August and November 2021, the average
monthly air temperatures were 1.0 and 2.6 °C
above the long-term average, respectively, and
in September and October they were 1.3 and
0.6 °C lower. The air temperature from August
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to October differed slightly from the long-term
average. Therefore, despite the fact that the
weather conditions in autumn were rather dry,
the temperature regime contributed to the nor-
mal development of winter crops. In the spring-
summer period of winter wheat growing season,
the average monthly temperatures were close to
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the long-term average, only in June they were
2.1 °C higher.

Between August 2020 and July 2021,
905 mm of precipitation fell that is 150 % of the
long-term average (Table 2). Precipitation in
late September and October contributed to uni-

form germination of wheat. During the spring-
summer period of winter wheat growing season,
there was a sufficient amount of moisture, and
precipitation reached 200 and 182 % of the
long-term average in May and June.

From August 2021 to July 2022, there was

Table 2. Precipitation during the growing season of soft winter wheat, 2020-2022

Sum of precipitation, mm

Month long-term 2020/21 2021/22
actual +* actual +*
August 58 11 19 109 188
September 58 34 59 27 47
October 40 67 168 26 65
November 41 40 98 41 100
December 42 50 119 94 224
January 35 84 240 33 94
February 31 74 239 10 32
March 37 39 105 13 35
April 42 59 140 143 340
May 59 118 200 42 71
June 87 158 182 58 67
July 74 172 232 68 92
Total 603 905 150 663 110

Note: * +— difference to the long-term temperature

663 mm of precipitation (110 % of the long-
term average). In August, the precipitation of
109 mm (188 % of the long-term average) con-
tributed to the even emergence of wheat seed-
lings. During the spring-summer period of the
winter wheat growing season, there was a suffi-
cient amount of moisture, although the precipi-
tation amount was 6-29 mm below the long-
term average, only in April there was 340 % of
the long-term average amount of precipitation.
The pre-sowing tillage included chopping
of plant residues, ploughing to a depth of 18-
22 cm, levelling the soil surface, and pre-sowing
cultivation (5-6 cm). Seeds of wheat were treat-
ed with Vincit Forte SC (1.2 I/t). The seeding
rate was 5 million seeds per 1 ha. The sowing
was carried out with SN-10 Ts selective seeder.
The sown area of the plot was 10.5 m%; the reg-
istration area was 8.106 m?. The repeatability of
the experiment was 4 times. In spring, ammoni-
um nitrate was applied at the rate of N3s a.i./ha,
and in the heading stage, wheat crops were
treated with a tank mixture of herbicides Grena-
dier Maxi, WG (35 g/ha) i Klainer, WG (25 g/ha),
fungicide Greenfort Super, EC (0.51/ha) and
sticking agent FainLyp (0.2 I/ha). Sowing, phe-
nological observations and recording of yield
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are commonly used for wheat variety testing
[14-16]. The Podolianka variety was used as a
standard.

The experiment was three-factor: factor A —
previous crops: soybean, sunflower, maize for
silage, green fallow (white mustard), mustard
for seeds; factor B — sowing dates: 25 Septem-
ber, 5 and 15 October; factor C — winter wheat
varieties: Podolianka, MIP Fortuna, MIP
Roksolana, MIP Yuvileina, MIP Feieriia, MIP
Vidznaka, MIP Nika, MIP Darunok, MIP Aelita.

Results and Discussion. The yield of
winter wheat varieties averaged 6.09 t/ha in
2021 and 2022, with a maximum vyield of
6.72 t/ha after sowing on green fallow and a
minimum vyield of 5.50 t/ha after sunflower
(Fig. 1). Shifting the sowing date from 25 Sep-
tember to 15 October resulted in a decrease in
the average yield of the soft winter wheat varie-
ties. The highest yield (6.13 t/ha) was obtained
only after sowing on 5 October, after mustard
for seeds.

The yields of most varieties exceeded the
standard variety Podolianka, only MIP Nika,
MIP Roksolana and MIP Feieriia were inferior
after green fallow, mustard for seeds and maize
for silage (Table 3). After the sunflower asa
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Fig. 1. Winter wheat yield depending on previous crops and sowing dates, 2021-2022.

Table 3. Seed quality indicators of winter wheat varieties depending on previous crops
and sowing dates (average on varieties), 2021-2022

Previous crop Sowing date
® = B 0
it - | 3 £ 85| 8|58 | L
ndicator g ® =3 )
é = 5 ‘E E '§ ?é’ Sep- Oct50ber Oc%c?ber
2 5 S | 82| 8| £ | tember
1S E = o
1000 grain weight, g 344 | 36.0 | 347 | 369 |37.0| 358 35.8 36.0 35.7
1000 seed weight, g 404 | 410 | 39.2 | 425 | 416 | 409 40.7 41.3 40.9
Seed yield, % 670 | 752 | 733 | 778 | 786 | 744 75.8 74.4 72.8
Germination energy, % 951 | 945 | 96.2 | 95.2 | 958 | 954 95.8 95.0 95.5
Laboratory germination, % | 96.3 | 964 | 96.8 | 96.5 | 96.7 | 96.5 96.7 96.4 96.5

previous crop, the highest yield (6.03 t/ha) was
recorded for MIP Aelita, and for the standard
variety Podolianka — 5.16 t/ha. Shifting the sow-
ing date to a later one resulted in lower yields of
the varieties, except for MIP Feieriia and MIP
Fortuna, which yields were higher after sowing
on 5 October.

The highest average yield (7.33 t/ha) was
obtained in the MIP Vidznaka variety after the
previous crop soybean. The yield of the Podo-
lianka variety was 6.03 t/ha. The first sowing
date on 25 September contributed to the highest
yields of the above-mentioned varieties. Sowing
on 5 October contributed to higher yields (6.49—
7.35t/ha) for MIP Aelita, MIP Darunok, MIP
Feierila and MIP Fortuna varieties. After the
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green fallow, the Podolianka variety had a yield
of 6.52 t/ha, while the highest yields were ob-
tained from the MIP Aelita (7.14 t/ha) and MIP
Vidznaka (7.60 t/ha) varieties. In most varieties,
yields were higher than those sown on 25 Sep-
tember. After mustard for seeds, the highest
yields (6.32-6.51 t/ha) were obtained in MIP
Aelita and MIP Vidznaka varieties, with 5.88 t/ha
in the Podolianka variety. All varieties formed a
higher yield when they were sown on 5 October,
with the exception of MIP Aelita (25 Septem-
ber) and MIP Nika (15 October). After the pre-
vious crop — maize for silage, depending on the
sowing date, the Podolianka variety had an av-
erage yield (5.48 t/ha), the varieties MIP Da-
runok, MIP Vidznaka, MIP Aelita and MIP Feie-
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rila had the highest yields (5.78-6.16 t/ha). In
the Podolianka and MIP Darunok varieties, the
highest yields were obtained at sowing in Octo-
ber, while in the other varieties, with a shift in
the sowing date to a later date, the yield de-
creased.

Sowing of high-quality seeds is essential
for obtaining a high yield of winter wheat.
Therefore, we studied the effect of previous
crops and sowing dates on the sowing quality of
seeds of different winter wheat varieties.

It should be noted the significant influence
of previous crops and sowing dates of winter
wheat on seed quality. The maximum average
1000 grain weight (36.9-37.0g) and the
1000 seed weight after cleaning (41.6-42.5 g)
were obtained after green fallow and mustard on

seeds as previous crops. Higher seed vyield
(78.6 %) was obtained after the mustard on seeds,
and the best germination energy and laboratory
germination were after maize (Table 3). Shifting
the sowing date from 25 September to 15 Octo-
ber resulted in a decrease in seed yield, while
other indicators were almost independent of this
factor.

The highest germination energy of seeds,
on average for the varieties, was after the green
fallow and amounted to 96-97 % (Table 4).
Germination energy varied within 1-3 %, de-
pending on the sowing date. Seeds of most vari-
eties had higher germination energy (95-98 %)
after green fallow, but MIP Vidznaka and Podo-
lianka varieties had high values (96-99 %) after
the previous crop — mustard on seeds.

Table 4. Seed germination energy of winter wheat depending
on previous crops and sowing dates, 2021-2022

© <

H © &é é ‘_E :g g GE" 4] g’
Previous crop Sz\;\'t':g = 3 s £ 02| 2 £ E = 5
< > (@) z x L L > = 5:

o o 23 o o o o o S

= = = = = = = = £
25.09 | 93 95 97 95 95 95 97 90 97 95
Sunflower 05.10 | 94 96 96 94 96 96 95 96 94 95
15.10 | 94 97 97 96 96 97 97 92 96 96
25.09 | 95 96 96 98 96 96 96 96 96 96
Soybean 05.10 | 96 95 98 96 95 96 12 97 95 93
15.10 | 95 94 97 94 95 93 94 98 93 95
Green fallow 25.09 | 97 96 99 97 96 97 97 97 97 97
(white mustard) 05.10 | 95 96 97 98 96 95 97 97 98 97
15.10 | 93 95 97 96 98 98 95 95 96 96
25.09 | 93 96 97 97 93 94 96 94 97 95
Mustard on seeds 05.10 | 93 99 97 95 88 92 96 96 98 95
15.10 | 93 99 95 97 96 96 92 98 97 96
25.09 | 96 95 94 98 96 97 97 97 97 96
Maize on silage 05.10 | 96 96 91 97 96 95 97 96 97 96
15.10 | 95 95 93 97 98 96 96 95 97 96

Laboratory germination, on average for
the varieties, was 96-98 % (Table 5). Seed ger-
mination energy of the MIP Aelita variety was
96-98 % after soybean as previous crop; this
indicator was 96-99 % in the MIP Vidznaka
variety and 98-99 % in the MIP Yuvileina vari-
ety after mustard on seeds; MIP Darunok (98—
99 %), MIP Nika (96-99 %) and MIP Feieriia
(95-98 %) — after green fallow; MIIT Roksolana
(96-98 %) and MIP Fortuna (95-97 %) — after
green fallow and maize on silage. The Podo-
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lianka variety showed laboratory germination
from 96 to 98 %,; this indicator did not depend
on changes in previous crops and sowing dates.
Conclusions. According our studies, it
was found that the highest yield of winter wheat
is obtained after such previous crops as green
fallow (white mustard) and soybean; the opti-
malsowing date is 25 September. The highest
yield on background of all previous crops was
observed in the varieties MIP Aelita, MIP Vid-
znaka and MIP Feieriia. In addition, it was

https://doi.org/10.31867/2523-4544/0292



Table 5. Laboratory seed germination of winter wheat depending

on previous crops and sowing dates, 2021-2022

% X % © < 2 o

. - — [«5)
Previous crop Sc()jwmg = IS S S g 5 é E g S
w2 lS | 8 | &|&| &2 S|z

o o o o o o o o S
= S = = = = = s £

25.09 94 95 98 96 96 95 97 93 97 96
Sunflower 05.10 95 96 97 97 97 97 97 96 97 97
15.10 97 98 97 98 96 98 98 94 98 97
25.09 96 97 96 98 97 97 96 96 97 97
Soybean 05.10 98 97 98 96 95 99 93 98 96 97
15.10 97 96 98 96 97 94 95 98 96 96
25.09 97 96 99 98 96 98 98 98 98 98
gcﬁftr; f;ﬂggrd) 0510 | 9 | 97 | 98 | 99 | 98 | 9 | 97 | 97 | 98 | o7
15.10 94 96 98 96 98 98 95 96 96 96
25.09 95 96 98 97 98 98 97 98 97 97
Mustard on seeds | 05.10 94 99 98 95 95 92 96 98 98 96
15.10 94 99 96 97 96 97 94 99 97 97
25.09 97 97 95 98 97 98 97 98 98 97
Maize on silage 05.10 96 97 96 96 96 96 97 97 97 96
15.10 96 97 96 97 98 96 97 96 97 97

found that the maximum 1000 grain weight and
1000 seed weight, and thus seed yield, were
produced by all varieties after the green fallow
(white mustard) and mustard for seeds. The
maize on silage contributed to high values of
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AKTyajibHiCTh. YpOXXaWHICT, mmieHumi (OPMYyeThCS  BHACHIJOK  peanmizamii TeHeTUIHHX
0CcOOIHMBOCTEH COPTY Yy B3a€MOAIl 3 TPYHTOBO-KJIIMATHYHMMH YMOBaMU W TEXHOJOTI€I0 BUPOIILYBaHHS.
PiBeHp ypokalfHOCTI 3aJIeKUTH 1 3MIHIOETHCS 3aJIE)KHO Bif MMONIEPETHNUKA, PIBHS MiHEPAILHOTO KUBJICHHS 1
BIUTMBY TIOTOJTHUX yYMOB POKY BHPOIIyBaHHS. 1OMy BHBUEHHS BILTUBY IOIEPEIHUKIB 1 CTPOKIB CiBOM Ha
3€pHO TMIICHHUIIl O3MMOI 3aJUIIAETHCS BAXKIMBHM 3aBHaHHsIM. Meta. J[OCHiqUTH BIUIMB MOMEPEIHUKIB i
CTPOKIB CIBOM Ha YpOKaWHICTh Ta SIKICTh HACIHHS MIIEHHII M'sKoi o3umoi. Marepiaim i meromm. Y
TOCTIDKEHHSIX BUBYANH I SITh TIOTIEPETHUKIB: COsl, COHSIIHUK, KyKypyn3a/MBC, cunepansuuii map (ripanis
Oina), TipuMIs/HACIHHS, a TAKOX TPU CTPOKH ciBOW: 25 BepecHs, 5 1 15 xoBTHs. JlochmiKyBanu COpPTH
nieHuil M'skoi o3umoi: Ilomonsaka, MIIT ®oprtyna, MIIT Pokcosnana, MIIT FOBinetina, MIIT ®eepis, MIIT
Binznaka, MIII Hika, MIII Japynok, MIII Aenita. Hopma BuciBy — 5 mutH. T HacinuH Ha 1 ra. CiBOa,
(heHOIIOTIUHI CITOCTEPEIKEHHS Ta OOIIK YPOKANHOCTI 3aradbHONIPHIAHATI AJIs1 BUTIPOOYBaHHS COPTIB IMIIICHHUIII.
PesyabTaTu. YpokaiiHicTh COPTiB MIIEHHINI 03UMOI y cepenHboMy 3a 2021 ta 2022 poku mo pocmimy
craroBmia 6,09 T/ra 3 MaKCUMYMOM IIiCIIsl TIOTIEPETHUKA CHAEpANbHUN Tap — 6,72 1/ra 1 MiHIMyMOM micIs
NonepeHuKa COHAHUK — 5,50 T/ra. 3MilieHHss CTPOKy ciBOM 3 25 BepecHs A0 15 >KOBTHSA 3HMXKYBAJIO
CepeJIHIO BpOKalHiCTh copTiB. Jluie, micis momnepeqHuKa ripuulls BUIY YpOKalHICTH (6,13 T/ra) oTpumano
3a ciBOM 5 xoBTHSA. EHepris mpopocTaHHS HaciHHS 1O copTax Oyjia HaWBWINA MiCis TONepeIHUKA
cuzepanbHuil map i craHoBmwiIa 96—97 %. 3aiexxHo Bif cTpOKy CiBOM e€Hepris MPOpOCTaHHS 3MiHIOBAJIACh Ha
1-3 %. JlabopaTopHa cX0XicTh cOpTiB Oyna Ha piBHi 96-97 %. BucHoBku. BeraHoBiieHo, 1110 HaMOLIbIITY
YpOKaifHicTh 3a0€3MeUyI0Th MONEPEHUKN CUACPATBHHAN Map Ta COsl, ONTUMAJILHUM CTPOKOM CiBOM € TpeTs
JeKaza BepecHs. binpmmii piBeHb BPOXKANHOCTI MMICHIsI BCiX MOMEpeIHuKiB BiqMmiueHo y copTiB MIII Aemira,
MIIT Bimznaka i MIII ®eepis. Bussneno, mo mocmimkyBaHi coptu popmyBanmu mMakcumanbHi macy 1000
3epeH 1 Macy 1000 KOHIMIIHHUX HACIHUH, a OTXKE 1 BUXI1Jl HACIHHS IICJIA MONEPEAHUKIB CUIEPaIbHUHN map
(ripunusg Gima) 1 ripumns Ha HaciHA. [lomepeaHuK KyKypyzAsa crnpusiB OLTBIIMM TOKa3HUKaM €Heprii
MIPOPOCTaHHS Ta JIA0OPATOPHOT CXOXKOCTI. 3MIIIEHHS CTPOKIB CiBOM JI0 Mi3HIMIMX MPU3BOIAUIIO O 3MEHIIICHHS
BHUXOJ1y KOHIMIIIHHOTO HACIHHS, PEIITa IOKa3HUKIB Maike He 3aiexalia Bia boro (Gakropy.

Kniouosi cnosa: copm, nonepedni Kyabmypu, pieeHb YpouCAuHOCMi, CIMPOKU NOCI8Y, NOCIBHI AKOCMI
HACIHHSL
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