3emiiepoOCTBO, POCIMHHUIITBO, OBOUIBHUIITBO Ta OAIITAHHUIITBO

BEN

UDC 631.432.2:633.16:631.582.2
DOI https://doi.org/10.32851/2226-0099.2020.113.19

THE INFLUENCE OF DIFFERENT PRECEEDING CROPS
OF SPRING BARLEY ON SPRING RESERVES OF AVAILABLE
MOISTURE WHEN GROWN IN SHORT-TERM CROP ROTATIONS

Usyk S.V. — Candidate of Agricultural Science, Associate Professor,
Associate Professor at the Department of General Agriculture,
Uman National University of Horticulture

Yeshchenko V.O. — Doctor of Agricultural Science,

Professor at the Department of General Agriculture,

Uman National University of Horticulture

Karnauh O.B. — Candidate of Agricultural Science,

Associate Professor at the Department of General Agriculture,
Uman National University of Horticulture

The article deals with the results of research on the influence of sugar beet, soybean, maize
and spring barley on the spring reserves of available moisture under spring barley when growing
it in short-term crop rotations. It was found that the amount of moisture was different after
different preceding crops, in the individual soil layers and under the years of research.

In particular, in 2011 in the soil layer of 0—100 cm the reserves of available moisture were
almost the same after sugar beet and maize — 140.7 and 143.1 mm, root-containing soil layer
respectively, and after soybeans and under resowing — 147.7 and 149.2 mm. The same was
observed in the soil layers of 100—160 cm.

These differences were more contrasting in 2012. In the 0—100 cm layer, the least water was
after the “sugar crops” — 132.7 mm. And after soybean it was 21 mm higher. Maize and spring
barley contributed the most to the accumulation of moisture — 168.3 and 161.8 mm, respectively.
In the layers of 100—160 cm, the moisture reserves after soybean and maize were almost the same
and occupied an intermediate position between the lowest value (53.0 mm) after sugar beets
and the highest value (95.1 mm) after barley resowing.

In 2013, in the soil layer 0—100 cm, the least water was observed after the sugar crops —
132.0 mm. Soybeans and maize provided 22.6—24.6 mm more moisture accumulation than beets.
And the leader in the ability to promote moisture accumulation in the soil this year was the re-sown
spring barley. Here, the reserves of available moisture reached 162.1 mm, which was 30.1 mm or
22.8% more than compared with the control.

In the deeper soil layer of 100—160 cm, the difference in moisture reserves among all preceding
crops was not more than 7.3 mm. But, despite this, again the last place among preceding crops
had sugar beets (93.4 mm), and the first place — spring barley (100.7 mm). Soybeans and maize
again occupied the intermediate place and were equivalent to each other.

Three-year average, in the soil layer of 0—100 cm, the lowest amount of available moisture
was after sugar beet — 135.1 mm. After other preceding crops the reserves were 16.9—-22.6 mm
more. Soybeans, maize and spring barley turned out to be almost equivalent. In the soil layer
of 100—160 cm there was the same tendency but with some insignificant deviations.

In the soil layer of 0—160 cm, on average over three years, the lowest amount of moisture
was observed after sugar beet and the highest after spring barley. Soybeans and maize occupied
an intermediate position

Key words: available moisture, preceding crops, spring barley, sugar beet, soybean, maize,
short-term crop rotations.

Yeuk C.B., €Ewmenko B.O., Kapnayx O.b. Bnnue piznux nonepeoHuKie aumenio apozo Ha
6€CHAHI 3anacu 00CMYRHOI 6071021 NIO 4AC BUPOUYBAHHA 8 KOPOMKOPOMAYIIIHUX CIB03MINAX

Y cmammi masedeno pezynomamu Oocniddcenv 6naugy OypsaKa YyKpogo2o, coi, KyKy-
PYO3u ma A4MeHI0 Sp020 HA BECHAHI 3anacu 00CMYNHOI 80102U NIO AYMEHeM ApUM nid yac
BUPOWYBAHHA 11020 8 KOPOMKOPOMAYIUHUX CIO3MIHAX. YCMAHOBNIEHO, WO KilbKicmb 80102U
6yna neooHaKoga nicis Pi3HUX NONEPEOHUKIE 8 OKPEeMUX Wapax IPYHMy, a maKoic 3a poKamu
00CHI0CEHD.
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3oxkpema, y 2011 poyi 6 wapi ipyumy 0—100 cm 3anacu oocmynuoi eonoeu Oyiu NPpakmuiHo
O00HaKo8UMU Nicis OYPsKa Yyykpogo2o ma kykypyosu — 140,7 i 143,1 mm 6i0nogiono, a makooic
nicas coi ma 6 nosmopuomy nocigi — 147,7 i 149,2 mm. Te oic came nomiveno maxodic i 6 wiapax
tpynmy 100—160 cm.

binvw konmpacmuumu pisnuysmu euoinnecs 2012 pik. Y wapi 0—-100 cm natimenwe 600u
NUYEHHIO 80102U CHPUSIU KVKYPYO3a ma aumins apuil — 168,3 i 161,8 mm 6ionogiono. ¥ wapax
100-160 cm 3anacu onoeu nicist coi ma KyKypyo3u Oyiu npakmuyHo 0OHAKOGUMU U 3aUMAIU
npomidiche cmanoguuje mixc navimenwum (53,0 mm) nicnsa Oypaxie yykposux i HaAUOLILUUM
(95,1 Mm) y no8mopHoMy NOCi8i AUMEHIO 3HAYEHHAMU.

YV 2013 poyi 6 wapi tpynmy 0—100 cm natimeHue 800U NOMIYEHO 3HO8Y JHC MAKU NICHA YYKPO-
nochoi kynomypu — 132,0 mm. Cos ma Kykypyo3a 3abesneuuny HakonudeHusi onocu Ha 22,6—
24,6 mm binvute, Hide Oypsaku. A 1idepom 3a 30amMHICMI0 CRPUAMU B0JI020HAKONUYEHHIO Y TDYHMI
BUCTTYNUS Y YbOMY POYI NOBMOPHUL NOCI8 AUMEHI0 Apo2o. Tym 3anacu docmynHoi 6onoau caeanu
162,1 mm, wo npomu xoumponto 6yno oinoute na 30,1 mm abo xe na 22,8%.

YV enubwomy wapi tpynmy 100—160 cm pisHuya 3anacie 6ono2u Mixc ycima nonepeoHuxamu
oyna He binvuwioro 3a 7,3 mm. Ane, nezgasicarouu Ha ye, 3H08Y OCIAHHE Micye ceped NONepeoHUKia
satmanu 6ypaxu yykposi (93,4 mm), a nepuwie — ssumins spuut (100,7 mm). Cos ma KyKypy03a 3H08y
3aumany npomixcHe micye ma 6ynu piHOSHAYHUMU MIHC CO00I0.

YV cepeonvomy 3a mpu poxu 6 wapi rpynmy 0—100 cm HatimeHwia KintbKicms 00CMYynHOL
sonoeu Oyna nicas Oypska yykpogozo — 135,1 mm. Ilicas inwux nonepednuxis 3anacu 6y Ha
16,9-22,6 mm Oinvuwumu. Cos, KyKypy03a ma AUMiHb ApUll M co0010 SUABUTUCL NPAKIMUYHO
pisHosnaunumu. B wapi tpynmy 100-160 cm Oyna maxa src cama meHOeHyis, anie 3 0eakumu
He3HAUHUMU GIOXUTIEHHAMU.

Y wapi tpynmy 0—160 cm'y cepeonvomy 3a mpu poku HatiMeHua KiibKicms 6ono2u 0y1a nomi-
yena nicna OypaKa yykpoeoeo, a Haubinvuia — nicis Aumenio apozo. Cosi ma KyKypyo3a 3aumanu
800HOUAC NPOMIDICHE CINAHOBULYe.

Knrouogi cnosa: docmynna 6onoza, honepeoHuKu, AYMiHb aputl, OYpaK YyyKposutl, cos, KyKy-
Py03a, KOpOMKOPOMAYItiHI CI6O3MIHU.

Formulation of the problem. Full provision of the population with food is possible
only when there is livestock production. In turn, effective animal husbandry is not possi-
ble without a complete dietary grain-fodder feed. And among all the grain-fodder crops,
spring barley occupies one of the first places and has a significant share in the structure
of sown areas of various farms, from the wholesale farms to individual farmers.

Taking into account the fact that in the conditions of dry land farming the agri-
cultural crops productivity largely depends on the conditions of soil moisture supply,
the research objective was to establish the influence of the proceeding crops of spring
barley on the available moisture reserves, which in turn may have some impact on yields
in the years of insufficient precipitation.

Analysis of recent research and publications. During the years of land reform in
the countryside, many leased, farming and other enterprises with relatively small areas
of land have appeared, where the use of once recommended multi-field crop rotations
becomes impractical. Hence, as a rule, crop rotations have become short-term, and it
has become more difficult or almost impossible for all crops to find the recommended
proceeding crops [1]. And the important element of the spring barley growing technol-
ogy, according to many researchers, is the choice of the proceeding crop [2—5]. The suf-
ficient available moisture in the soil after the proceeding crop’s growing can be one
of the determining factors influencing the growing conditions of the next crop, and in
conditions of unstable and insufficient moisture, it is the most important [6].

Setting a task. The research was conducted on the basis of a stationary experi-
ment of the Department of General Agriculture, which was established in all the fields
in autumn 1991 and spring 1992. In 2010, it was reformed by changing the sequence
of individual crop rotations and the inclusion of soybean legumes.
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The experiment includes 17 variants of 5-field crop rotations, but for our research
only four variants were taken into account (Table 1), in which the spring barley was
grown after the following proceeding crops:

1. Sugar beets (check);

2. Soybeans;

3. Maize;

4. Spring barley.

Table 1
Scheme of the experiment
Crop Field and crop number in rotation
rotation First Second Third Fourth Fifth
6 spring barley maize soybeans spring barley | sugar beets
7 maize spring barley soybeans spring barley | sugar beets
11 maize soybeans maize spring barley | sugar beets
14 maize soybeans spring barley | spring barley | sugar beets

The experiment is repeated three times, the placement of variants is consistent.
The cultivation area of the plots is 168 m?, the accounting area is 80 m?. Growing tech-
niques are common for the region.

Determination of soil moisture was carried out to a depth of 160 cm at the beginning
and end of the growing season of spring barley by thermostatic-weight method, fol-
lowed by recalculation of available moisture reserves.

Outlining the main research material. As the results of our research showed
(Table 2), the water reserves in the 160-centimeter layer of soil were not the same in
terms of proceeding crops, as well as in terms of years of research and individual layers
of soil. For example, at the beginning of the spring barley vegetation in 2011 in the soil
layer 0-100 cm, the available moisture reserves were almost the same after sugar beets
and maize — 140.7 and 143.1 mm respectively, as well as after soybeans and in resow-
ing — 147,7 and 149.2 mm. A similar trend was also observed in the lower soil layers
of 100-160 cm. Although there were large reserves in the barley resowing (89.5 mm),
but after other proceeding crops the difference was not more than 6.9 mm. Therefore,
in general, the same dependence is repeated in the 0—160 cm layer.

Table 2
Available moisture reserves under spring barley crops at the beginning
of vegetation after different proceeding crops in different soil layers, mm

Year Three-year

2011 2012 2013 average

Proceeding plants - v - v - v - v
SE|TE| SE|TE|SE|TE|SE| TE
) =) | © =) ) =) ) )

<> < < < < < < —]

o o o o
Sugar beets (check) | 140.7 | 82.6 | 132.7 [ 53.0 [ 132.0 | 93.4 | 135.1 | 76.3
Soybeans 147.7 | 86.1 153.7 | 849 | 154.6 | 97.4 | 152.0 | 89.5
Maize 143.1 | 83.8 168.3 | 85.7 | 156.6 | 96.7 | 156.0 | 88.7
Spring barley 149.2 | 89.5 161.8 | 95.1 | 162.1 | 100.7 | 157.7 | 95.1
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Table 3
Total reserves of available moisture in the soil layer 0-160 cm
under spring barley crops at the beginning of the growing season
after different proceeding crops, mm
Y .
Proceeding plants car Three-year
2011 2012 2013 average

Sugar beets (check) 2233 185.6 225.4 211.4

Soybeans 233.8 238.6 252.0 241.5

Maize 226.9 2539 2533 244.7

Spring barley 238.7 256.9 262.8 252.8

A more contrasting difference in the available moisture reserves after different pro-
ceeding crops was in 2012. For example, at the beginning of the growing season in
the layer of 0—100 cm the least water was after sugar beets — 132.7 mm. After soybeans
it was already 21 mm larger. And most of all, maize and spring barley contributed to
the accumulation of moisture, after which the spring reserves of soil moisture increased
to 168.3 and 161.8 mm, respectively. In the deeper layers of 100—160 cm, the moisture
reserves after soybean and maize were almost the same and occupied an intermediate
position between the lowest value (53.0 mm) after sugar beets and the highest value
(95.1 mm) in barley re-sowing.

According to the total indices of available moisture reserves in the layer of 0-160 cm,
all proceeding crops can be placed in ascending order from smaller to larger as fol-
lows: sugar beets (185.6 mm), soybeans (238.6 mm), maize (253.9 mm) and barley
(256.9 mm). As we can see, compared to the check on the experimental variants,
the moisture increase was 28.6—38.4%.

In contrast to the previous one, in 2013 the reserves of available moisture after
the crops, different in biology and technology, were formed somewhat differently. For
example, in the soil layer 0—100 cm, the least water was observed again after the sugar
crops — 132.0 mm. Soybeans and maize provided 22.6-24.6 mm more moisture than
beets. And the leader in the ability to promote moisture accumulation in the soil
was the re-sowing of spring barley. Here, the reserves of available moisture reached
162.1 mm, which was 30.1 mm or 22.8% more than before the check.

Some differences this year were also observed in the deeper soil layer of 100-160 cm.
In particular, these are almost equivalent values of soil moisture, due to which the dif-
ference in moisture reserves between all proceeding crops was not more than 7.3 mm.
But, despite this, the last place among the proceeding crops was again occupied by
sugar beets (93.4 mm), and the first one — by the spring barley (100.7 mm). Soybeans
and maize again occupied an intermediate place and were equivalent to each other.

Three-year average, the lowest reserves of available moisture after sugar beets —
135.1 mm — are clearly distinguished in the 0—100 cm layer. After the other pro-
ceeding crops, they were 16.9—22.6 mm larger. However, soybean, maize and spring
barley were almost equivalent to the difference of no more than 5.7 mm in terms
of the effect on spring soil moisture reserves in the upper meter layer. With some
deviations, a similar trend was also observed in the layer of 100-160 cm, where
on average in 2011-2013 the smallest spring reserves of available moisture had
the barley crops after sugar beets, they were slightly larger after maize and soybeans,
and the largest — in resowing.
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As for the total moisture reserves in the layer 0—160 cm, as can be seen from Table 3,
they differed significantly from the proceeding crops by years with the only feature that
they were relatively higher annually in resowing, and the lowest — after sugar beets. As
for other proceeding crops, which occupied an intermediate place under the soil mois-
ture reserves in the 160-centimeter layer, a slightly better position in 2011 was occupied
by soybeans, and in 2012 — by maize. And in 2013 and on average for three years, these
proceeding crops in terms of spring barley plants supply with soil moisture were equiv-
alent with a difference of 1.3 and 3.2 mm, respectively.

Conclusions. The best conditions for water availability of spring barley plants
at the beginning of its vegetation are in the resowing, slightly worse after maize and bar-
ley, and the lowest moisture reserves in the layer of 0—160 cm had the sugar beet crops.
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