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AGROTECHNICAL CONDITIONS FOR GROWING
BUCKWHEAT AND PANICUM IN RESOWING

Averchev O. V.

INTRODUCTION

As long as the area of distribution of cultivated plants to other
ecological zones is limited by natural factors, primarily due to the
intensity of light and temperature, the intensification of crop husbandry
based on the crops growing in intermediate sowing requires careful
justification of local bioclimatic resources, especially in the specific
region of Black Sea Steppe'. Analyzing the bioclimatic potential of the
regions of the Southern Steppe of Ukraine, it should be noted that the
perennial indicators show the maximum temperatures in a period of the
second half of July — the first decade of August, and the early autumn
frosts — in the middle — end of September. The sum of active air
temperatures of the warm period of the year ranges from 3200 to
3600 °C for agro-soil areas, including 1600-1900 °C and more in the
second half of summer, where the daylight hours are 16-20 hours. The
annual average sum of rainfalls in the first half of the summer is
usually 113 mm, in the second — 107 mm.

In general, the pickling ripeness of spring crops in the southern
subzone usually comes in late May, for winter cereals it comes in the
second decade of June, and the end of harvest is in the end of June —
early July, with the duration of the warm period to the transition of air
temperature to 10°C in the fall (post-harvested period), taking into
account that the time for soil preparation for intercrops sowing is
120-145 days. Under these conditions, it is possible to grow not only
early — but also mid-ripening varieties of buckwheat and Panicum in
post-harvested sowings. It is easy to calculate that crops with a short
growing season can produce two yields in the warm season. For
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example, two and three crops a year in the southern regions are
ensured by the efficient use of solar radiation fluxes by plants that
increase from north to south?.

The influence of agro-technical and climatic conditions on the
productivity of cultivated plants has been studied by many scientists.
Thus, it has been set that the crop yield varies 2—3 times in the zones of
stable moisture, and 5-6 times or more in the zones of unstable
moistening, depending on the weather conditions. Even with a high
level of crop husbandry intensification, adverse weather conditions
cause yield fluctuations of 70-80%.

In recent years, in the scientific world, a great deal of attention has
been paid to the study of the peculiarities of the production process of
crops in different agro-climatic zones. For example, on the basis of
correlation-regression and dynamic-statistical modeling, the production
process of buckwheat and Panicum was studied depending on agro-
technical and meteorological factors. Thus, the influence of the studied
factors on the growth, development and yield of cereal crops has been
studied by many scientists who, based on experimental data, have
developed a dynamic model of the formation of Panicum productivity
depending on agrotechnical and agrometeorological conditions, as well
as the scheme of forecasting the average crop, the method of
calculating of phases Panicum development, a method of calculating
the rate of buckwheat development in the generative period,
established the economic optima of air temperature and the amount of
precipitation by the stages of plant vegetation, as well as the method of
calculating the terms of buckwheat watering. However, most
developments concern buckwheat and Panicum in the main sowings
for local terrain, taking into account weather factors. In addition,
different methods and approaches, indicators and coefficients (often
modified) have been applied in different years of research that give
different assessment of the connections between factors. Therefore,
research in this area is relevant.
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It is known that buckwheat and Panicum produce high grain
yields, in a condition that the complexes of agrotechnical measures that
meet the agrobiological characteristics of these crops are clearly
followed.

1. Buckwheat in a crop rotation

The results of scientific research and practical experience show
that buckwheat is not very demanding for its forecrops as biological
objects. However, after the forecrops that leave the soil foul,
buckwheat significantly reduces the yield. This is especially concern
the weeds that inhibit its growth (white swan, yellow thistle, prickly
grass, yellow foxtail) using water and nutrient reserves from the soil,
which coincides with the buckwheat fruiting period®*. In addition, the
effectiveness of the forecrops affects the quality of buckwheat grain:
content of protein, starch and fat, fluidity, mass of 1000 seeds and
other indicators®.

Thus, enhancing factors in the field can be reduced to its degree of
weediness, nutrient content and moisture content that forecrops leave.
These factors are quite regulated and especially important for southern
Ukraine, where the natural supply of moisture is insufficient and
unstable over the years, and favorable conditions for the development
of weed vegetation are created in the sowings of irrigated crops. The
results of long-term studies®’ indicate that only following the
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recommended crop rotation makes it possible to reduce the number of
weeds in crops by 1.5-2.0 times.

Thus, in the experiments of Brovarenko S. the highest field
weediness was observed on the horse-hoeing forecrops, the lowest — on
fallow during the whole buckwheat vegetation period. According to
Mityanin M.T., the weediness of post-harvested buckwheat sowings
(during flowering period) was 26.8 after rye for green fodder, and
31.9 weeds per 1 m? for fall-plowingor or 84% and 100% respectively.

In conditions of unstable or insufficient moisture, it is necessary
to sow buckwheat on a layer of perennial grasses, but at the same time
it is necessary to sow on pure of wheatgrass areas. It is also necessary
to pay attention to the excessive compaction of the arable layer of the
clover (1.5-1.6 g/lcm®), compared to potatoes (0.88—1.28 g/cm®)®.

Due to the fact that different crops leave uneven soil conditions in
the degree of weeding, compaction and exhaustion, the buckwheat
crop is different. If to take the buckwheat crop after buckwheat as
100%, after winter wheat its yield will be 126, after grazing — 120,
winter rye — 114, barley and oats — 110, Panicum — 103%. According
to the results of researches, in the steppe zone of Ukraine, the
buckwheat yield after Sudanese grass and spring barley was
1360-1380 kg/ha, after winter wheat, peas, corn for grain and silage,
the Panicum vyild was 1500-1590, after melons and potatoes —
1610-1640 kg/ha’.

Good forecrops for buckwheat are the legumes of late sowings
(vetch, lupine, soybeans) and grass seeds, and in severely dry years it
is complete fallow. Also it is recommend sowing post-harvest
buckwheat after winter cereals for grain, spring barley and peas for
grain, green peas, early vegetables and potatoes™® ™. Three-year data
indicate the economic feasibility of direct sowing of buckwheat after
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peas on grain with aggregate SZS-2.1 with introduction of a moderate
rate of fertilizers NysP,s. The energy factor was 1.3.

For steppe conditions, it is recommended to grow buckwheat in
the link “fallow — winter wheat — buckwheat”.

Thus, according to the data of Kherson State Agrarian University, the
largest amount of buckwheat grain per hectare of crop rotation area in the
conditions of Northern Kazakhstan was obtained in 4-5-grain-fallow field
crop rotations at sowing on complete fallow and wheat after fallow.

However, it should be kept in mind that the sowing on cereal crops
threatens the appearance of drops in the buckwheat sowings, which is
difficult to remove from the sowings and separate as a black dockage from
the mass of commercial grain. It also concerns such forecrops as
sunflower, rapeseed, mustard, flax, which sowings have expanded in
recent years in the southern steppe regions. The drops of these crops is
rapidly gaining ground and successfully competing with buckwheat,
which grew slowly in the initial period. Thus, according to Bablrkova M.,
considerable damage to the sowings of buckwheat sown before June 15 in
the states of Wisconsin and Minnesota causes weediness with drops of the
sunflower, rapeseed, corn and mustard. Similar results were obtained
when, after corn sown after sunflower, sunflower drops had a negative
effect on the development of buckwheat plants™.

The contentious question arises as to the fertilizer of the forecrop
under buckwheat. Thus, Zainchkovsky V.F.** proposes to sow
buckwheat after fertilized winter corn for silage, grain and potatoes,
and in years with sufficient rainfall — after sugar beet. Chlorine-
containing fertilizers and ammonia should not be introduced in the soil
with sugar beet, and buckwheat should preferably be sown after sugar
beet harvested in the first half of September 8. Thus, in the conditions
of Sumy region after sugar beet, fertilized sowings of winter wheat and
potatoes, 78-84% of buckwheat crops are sown'. In Donbass region,
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grain, maize for grain and silage, legumes and sugar beet provide the
best crop, that are those forecrops for which high doses of fertilizers
are applied. The high yield of buckwheat is formed in the conditions of
the Luhansk region after winter crops, fertilized with manure, and in
the Kirovohrad region buckwheat is sown after a well-fertilized sugar
beet or corn for silage, where in production conditions for an average
of 2000 kg/ha of grain was harvested during five years.

However, Efimenko D.Ya. considers that it is not important for
buckwheat whether forecrop fertilized or not fertilized: if the
difference in yields in favor of the fertilized forecrop is over 50% for
winter wheat, then it is only 6-18% for buckwheat. In addition, it is not
advisable to apply buckwheat fertilizer for its sowing after winter crops
for green feed, as well as after rice, since buckwheat makes good use
of the effects of mineral fertilizers introduced in rice.

The list of forecrops that negatively affect the buckwheat yield is
usually reduced to a set of crops such as sunflower and oats. According
to the recommendations of Shashkin Yu.A., buckwheat should not be
sown after oats, as well as after potatoes affected by nematodes.
During the sowing of buckwheat after buckwheat there is a shortening
of the growing season and a decrease in yield. However, according to
Averchev 0.V.", buckwheat of spring sowing is a good forecrop for
its summer sowings.

Regarding Panicum as a forecrop, researcher’s opinions are
different. Obviously, the question of the buckwheat sowing after this
forecrop is solved depending on the degree of weediness of its
sowings, as indicated by research Kochetkova V.S., who indicates the
high weediness of the field after Panicum. In turn, the field after
buckwheat must meet the specific needs of the next crop that is sown
after it.

Research results of scientific institutions (Poltava, Sumy and Orel
research stations) and practical experience of farms show that
buckwheat is a good forecrop for other crops, since the field after it is
clean, the content of mobile forms of phosphorus and potassium
increases. Due to the dense network of roots, buckwheat scarify the
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soil well, increases its aeration, which stimulates the activity of soil
macro- and microorganisms.

The post-harvest and root residues left by the buckwheat in the
soil enrich it with minerals that are accessible to the following crops.
According to Narcisova V.P., in the soil layer of 0-20cm, the
buckwheat root reserve is 1690 kg/ha, which contains total nitrogen of
21 kg, P,Os — 9,9, K,O — 22, CaO — 53 kg, and according to
Zamnius V.K., buckwheat leaves 2360 kg/ha of post-harvest and root
residues in the arable layer of soil*®.

Another feature of buckwheat root system is the presence in its
rhizosphere of nitrogen-fixing bacteria Azospirillum brasilence, which
contribute to the productivity of both buckwheat and subsequent crops
in crop rotation'” '8, According to the experiments conducted in the
Kherson region®, inoculation of buckwheat seeds by A. brasilence
crop contributed to the increase of buckwheat yield in summer crops
by 300 and 620 kg/ha in the varieties of Halley and Cosmey,
respectively, without the introduction of nitrogen fertilizers.

It is a well-known fact that buckwheat leaves fields weedless.
Thus, according to Populida K. H., buckwheat significantly reduces the
weediness of rice crops in the rice crop rotation, and under normal
moisture supply buckwheat is able to completely clear the field from
the couch grass.

In the northeastern United States, continuous buckwheat sowings
control the number of couch grass by twice cutting their rhizomes with
disk implements in the fall and spring before sowing buckwheat 6.
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Sowing of honey buckwheat in crop rotation contributes to the
intensive reproduction of entomophages, which regulate the number of
harmful insects and this makes it possible to reduce the use of
pesticides in other field crops. Thus, according to scientist’s
researches® #'%? concerning the forecrop of “early potato” repeated
crops helped to reduce the number of wireworms by 30-40%
compared to areas where no post-harvest crops were used. According
to the observations of Panov A.l., cereals are less affected by root rot
after their sowing after the buckwheat.

Buckwheat is successfully used as a forecrop for the main winter
and spring crops, as well as for peas, potatoes, sugar beets and corn.
However, as regards the buckwheat drops that appears in the sowings
of the following crops, they do not see any threat, as most crop
rotations are treated with herbicides, to which buckwheat seedlings are
sensitive and easily destroyed®. For example, in rice-growing
countries, in particular in Nepal, buckwheat is used in the intensive
crop rotation of “rice — buckwheat — corn”, collecting three crops of
grain per year®* %

Thus, buckwheat can be considered a desirable forecrop in crop
rotation for most crops: perennial grasses, legumes, winter fertilized
and cultivated crops (potatoes, sugar beet, corn for silage, melon, rice).
Instead, it is not desirable to sow it after spring wheat, oats, barley, and
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sunflower. When using buckwheat in crop rotation, it is important to
take into account the amount of fertilizer applied to its forecrops.

2. Panicum in a crop rotation

Panicum has been sown almost exclusively on virgin and fallow
lands since ancient times. In the case of imperfect agricultural
technology, the choice of the layer for Panicum was explained by the
fact that the Panicum grown on the layer was much less weediness than
on the old arable lands, since virgin and fallow lands were clear of
weeds in the first years of use, had a fine-grained structure and were
well provided with leftovers. Such conditions ensured good growth and
development of plants and high yields®. In this regard, Panicum has
long been considered a ley crop.

In recent years, Panicum gives high yields and high-quality grain
not only on virgin and fallow lands, but with proper agrotechnics it is
the same on the old arable lands, under a number of crop rotations.

Due to the fact that in the initial period of growth Panicum plants
are very vulnerable to any stress factors (weediness, lack of moisture,
nutrients, the harmful organisms, etc.), it requires the soil that is clean
of weeds, that exclude the accumulation of pathogens common to a
number of crops, that is not depleted and sprayed, as irrigation posed a
risk of flooding and crust formation, and has reserves of productive
moisture for rapid emergence of seedlings.

Good weed cleaners include perennial legumes. However, there is
evidence that not every layer of perennial grasses can provide a good
Panicum crop, but only a layer with normal plant formation of legume
or legume-grasses herbage mixture. Thus, a layer after some cereals or
with a sharp predominance of cereals, and especially weeded by couch
grass, canada thistle, etc., may not be a good forecrops. Studies show
the feasibility of sowing Panicum after vetch and oat mix and pea- oat
mixes as they make it possible to fight with chicken millet and bristle
grass more effectively. For this purpose, it is recommended to sow
Panicum on low humus black earths after horse-hoeing crops,
especially sugar beet and peas.

% Apepues O.B. HampsiMu yIOCKOHANCHHS BHPOIIYBAHHS TPEUKH B OBTOPHHX
MOCiBaxX Ha 3pOIIyBaHUX 3eMisiX miBaHA Ykpainu / O.B. ABepues // 30ipHHK HayKOBUX
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At the same time, the most weediness of Panicum crops was
observed after such forecrop as Pancicum, peas and vetch and oat mix
(from 37 to 34 pcs/m? of weeds). In case of Panicum sowing after
legumes the weediness decreased to 27, after potatoes — to 23, barley —
19, sugar beet — 17 pcs/m® of weeds. Among the cereal forecrops,
weeding by the number of weeds in the Panicum sowings was: after
winter wheat — 35, after spring cereals — 63, after corn — 47 pcs/m?
(according to the Erastov Research Station).

Kochetkov V.S. points to the benefits of corn, which leaves
considerable root biomass (60% of the total weight). A number of
farms in the Odessa region annually harvest Panicum at
2500-3000 kg/ha in large areas, placing it after corn, which was sown
after sugar beet”’.

However, in the southern regions of Ukraine, it should be taken
into account that corn and Panicum have a common pest — the corn
worm, which causes special damage in wet years, and in dry years it
can be found in thickened narrow-row sowings. It poses a significant
risk in adjacent to sowings of cereals (for example, corn), or if sowings
of both crops are in the same field when the Panicum is sown in the
corners of the field irrigated with a “Frigate” type sprinkler or in crops
of susceptible Panicum that produce significant losses of the yield?.
Thus, the pediculate corn worm affect up to 14% of Panicum sowings,
and in 1963-1964, up to 50-60% of damaged caulis were observed in
the Kursk region. The yield is not formed on such plants.

Different forecrops have different effects on soil moisture. Thus,
it is found that the productive moisture in the soil after corn is 1646,
after soybeans it is 1558, after barley — 1321 m%ha, even less remains
after perennial grasses. In alfalfa crop rotations on chestnut soils in the
Kherson region, Panicum forms maximum yields, despite the dryness
of the soil after alfalfa. Other scientists also testify to the benefits of
perennial grasses as a forecrop of Panicum.
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In the southern regions, Panicum sowings can also be placed on
the fallow fields, using it as a fallow crop and producing high yields of
Panicum and winter cereals and, in addition, to use it as a cover crop
for alfalfa. Thus, in irrigated areas of Kherson region Panicum is
effectively sown after winter wheat and after buckwheat®.

According to the data 8, in the arid regions of the Great Plains
(USA), Panicum is widely grown in the “winter wheat — Panicum —
naked fallow” link. At the same time, a yield increase of 1 tons/ha
ensures a profit increase of more than $ 120/ha in Nebraska, USA.
In Colorado, Panicum is placed as follows: wheat — corn — Panicum —
fallow, wheat — Panicum — sunflower — fallow.

Many scientists point to the expediency of sowing Panicum after
winter wheat grown after fallow in the steppe zone. Thus, according to
the Higher Educational State Institute of corn, the yield of Panicum
sown after winter wheat varied from 3120 to 4350 kg/ha. Due to five
years studies of Panicum forecrops, 50% increase of Panicum vyield
after wheat and 116% after fallow were obtained in comparison with a
link “Panicum — Panicum”.

Some researchers cite data about low Panicum yields when it is
sown after wheat. Thus, Safonova A.V.¥ notes that the grain yield of
Panicum sown after wheat was beaten by hail and twice low in
comparison with the fallow field. The authors believe that the decrease
in Panicum yield was influenced by, firstly, the low moisture content
of the soil profile, secondly, the toxins formed as a result of the
decomposition of wheat residues and, third, the residual amounts of
herbicides introduced into wheat. In the experiments of Pronko V.V.*
the yield of Panicum after the sowing of wheat that was frozen was
also lower than for the fall plowing — 1780 versus 1930 kg/ha.

® lyukos JLH. CoBepuICHCTBOBAHHE NPHEMOB OOPAGOTKM IIOUBEI 0L
HOXKHUBHBIE KYJbTYphl B ycnoBusix opouteHus / JL.H. ITyukos // C6.Hay4.TpymOB. —
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C. 13-16.

8 3y6en [.I'. BiusHue mpeAmecTBEHHUKOB Ha ypoXKall M KOJHMYECTBO 3epHA
mpoca / I'.I'. 3yben // [lyTn MOBBIMIEHUS ypOXKAWHOCTH KPYISHBIX KynbTyp. — K.,
1969. - C. 177-179.
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If the opinions of experts of the Panicum production in the
assessment of the positive impact of any forecrop on the Panicum yield
differ, then in the definition of worse forecrops, they practically the
same. Thus, barley and oats are among the worst forecrops among
cereals for Panicum. Panicum grain yields are also significantly
reduced after such forecrops as Sudan grass, sorghum and sunflower.

In turn, Panicum sowing after good forecrops allows it to be used
as a valuable forecrop for other crop rotations. This, high-yielding
Panicum is considered as a good forecrop for spring wheat®.

Studies have shown that the fields after the Panicum are cleaned
from weeds due to the fact that herbicides are used on close-growing
sowings, in addition to a perfect system of basic and pre-sowing
tillage, and multiply intertillage is made on wide-row sowing, during
which weeds are destroyed, and the soil is kept loose®. Because of
this, after the Panicum harvest, winter crops can be sown without
plowing, only with surface tillage. Under the same conditions, US and
Australian farmers engage in Panicum crop rotation to clear the field of
wintering weeds. Under the same conditions, US and Australian
farmers engage Panicum in crop rotation to clear the field of wintering
weeds*. Panicum, in the cultivation of which herbicides were used, is
a good forecrop to corn®. Thus, in the production conditions of the
Berezovsky district of Odessa region, the average yield of winter
wheat for the 7 years was: after Panicum — 2470 kg/ha, after corn for
grain — 2120, after corn for silo — 2420, after winter wheat —
1870 kg/ha.

s Bongpipes AL, IlpoMexxyTouHble TOCEBBI — BaXHBIH  (aKTOp

naTeHcudukanym / AL Bomgsipes, A.Il. Ilorpebnsk, A.l. Jlyaay // 3emnenenue. —
Ne 7.-1984. — C. 42-44.

%3 IMycrosas 3.B. YCOBEPIICHCTBOBAHHE SIEMEHTOB ArPOTEXHUKH BHIPAIIHBAHS
npoca B yieTHux mnocesax / 3.B. Ilycrosas / CO. Hay4. Tp. Mex/. KoH(., mocB. 30-JeT.
Hay4.-HUCCII. MHC-Ta KpyII. KynbTyp. — Kameneu-ITomonbsckuit, 2002. — C. 223-228.

% PeKOMEH/IALMHA 110 BHIPAILMBAHMIO IPEMXH H IPOCA HA OPOLIAEMBIX 3EMIISX. —
M.: Konoc, 1982. — 16 c.

% Ymkaperko B.A. ArpoTexHi4uHI YMOBH OJIepKaHHS BUCOKUX YPOKaiB MPEUKH
y micIsDKHUBHHX mociBax / B.A. Ymkapenko, A.B. Asepue, M.C. Uepnmm //
Arpoximis | TpyHTO3HAaBCTBO: MIiKBIIOMYHI TeMATHYHHIA HAYKOBHH 30ipHHK. —
Cren. Bun. g0 53’3gy YTT'A (6-10 mumas 1998 p., m. Piere). — U. 3. — Xapkis,
1998. - C. 177.
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Economical water consumption creates not only good drought
resistance, but also low drainage of fields occupied by Panicum. Thus,
in dry areas and after dry years, Panicum becomes a good forecrop for
the most wistful crops. According to three-year observations at the
Erastov Research Station of Corn Sientific Research Institute, the
average reserves of productive moisture in the 0-150 cm soil layer in
the spring was (mm): after corn — 164, Panicum — 159, melons — 149,
sunflower — 132.5, barley — 132, winter wheat — 122, meaning the
highest reserves of productive moisture were formed after corn and
Panicum.

Thus, in dry conditions of the steppe zone of Ukraine, the best
forecrops for Panicum are winter crops on fallow, corn, melons, and
the worst are sunflower, oats and barley. At sowing Panicum in crop
rotation, it should be taken into account that herbicides introduced into
the previous crop can harm Panicum crops, especially sulphonylurea
herbicides (e.g. treflane).

It should be noted that the review of the results of the above
studies is significantly related to unirrigated conditions. Data on
Panicum forecrops in irrigated lands of southern Ukraine, including in
intermediate sowings, are poorly understood.

3. Tillage for buckwheat and Panicum

As one of the main measures to increase soil fertility is to create a
favorable root layer of soil, the depth of its tilling has long been of
interest to researchers, and this question remains controversial.

Timiryazev K.A. pointed to the primary task of deep, especially
autumn, plowing to retain as much water as possible in the soil. Thus,
it was found that in the southern regions the use of early autumn
plowing gives additional moisture in the steppe zone of 25-30, in dry
steppe — 15-30 mm®.

According to the recommendations for cereals crops, the main
tillage of the stubble forecrops is mainly autumn plowing, 15-20 days
after the last peeling; after sugar beet and potatoes that are harvested

% Asepues O.B. ArpoTexHika BHpOILYBAHHS TPEYKH B IPOMDKHIX MOCIBaX Ha
3pomryBannx 3emisix Ykpainm / O.B. Asepues, FO.B. AmepueB // Taspiiicbkuii
HayKOBHH BiCHHK: 30ipHUK HayKOBHX mpailb. — Bum. 17. — Xepcown, 2001. — C. 7-11.
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rather late, plowing or flat-cutting is carried out as soon as the fields
are cleared. The tillage depth is 20-22, after corn — 25-27 cm®".

Buckwheat. According to the recommendations of intensive
buckwheat cultivation technology, autumn tillage consists of stubble
peeling (5-7 cm) and underwinter plowing, and after arable crops
plowing is carried out immediately after harvesting of the forecrop.
Thus, timely peeling of the forecrop stubble provides a yield of
buckwheat grain of 310 kg/ha, and timely plowing provides 220 kg/ha.
Moreover, in fields with a shallow fertile layer, plowing is carried out
to the depth of the humus horizon. In the experiments of the Ukrainian
Research and Development Center of Irrigated Agriculture, it was
found that in case of autumn plowing (27-30cm), the moisture
reserves during the buckwheat fruiting period were higher than during
the ordinary plowing®.

Other authors point to the advantage of regular plowing. Thus,
Krut V.M. believes that underwinter plowing should be done to a depth
of 22-25cm for steppe zone of Ukraine. According to
Efimenko D.Ya.*, plowing to a depth of 20-22 cm after winter wheat
and 25-27 cm after corn of the silo provides high yield of buckwheat.
The replacement of plowing for surface tillage under intermediate
buckwheat causes crop failure, although the difference in yield is
reduced by the use of the KPE-3.8 ripper.

Many scientists® point to the advantage of plowing to 20-22 cm
for afterharvested sowings. Thus, plowing to a depth of 20-22 cm for
the summer sowing of buckwheat in irrigation conditions promoted
better loosening of the soil rather than disking by 10-12 cm: the
density of the horizon 0-10 cm of dark chestnut meddle loamy soil was
1.24 against 1.28 glcm®, which accordingly affected its water

7 Amoxun A.H. IlocieykocHsle nocessl rpeunxu / AH. AHoxuH // Hayunele
Tpyasl benopycckoro HUU 3emnenennst. — 1977, — Boin. 21, — C. 155.

% Asepues O.B. Arporexuika BHUPOLIYBaHHS TPEYKH B MPOMIKHUX IMOCIBax Ha
3pomryBanux 3emisix Ykpainm / O.B. AeepueB, FO.B. AsepueB // Taspiiicbkuii
HayYKOBHH BiCHUK: 30ipHHK HayKOBHUX Tparb. — Bum. 17. — Xepcown, 2001. — C. 7-11.

% Koposun A.U. Pacrenus u sxctpeMansHbie Temmepatypsl / A.J. KopoBuH. —
JI.: T'mppomereonsnar, 1984. — 164 c.

40 Koposun A.U. Pacrenus u sxctpemansHbie Temmepatypsl / A.W. KopoBuH. —
JL.: T'mpapomereonsnart, 1984. — 164 c.
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permeability”. In addition, buckwheat sown on plowed areas had
better rates of photosynthetic activity of plants**** and higher yields.
At the same time, the coefficients of energy use (the ratio of energy
input to costs) were at the same level*.

Plowing is recommended in unirrigated conditions for
afterharvested buckwheat sowings®. In dry years, the dynamiting by
shallow plows (15-17 cm) or heavy disc tillers to a depth of 13-15 cm
is recommended.

However, the method of cultivation of the soil depends not only
on the presence of irrigation, but also on the natural moisture. Thus,
with sufficient moisture in the soil, plowing is carried out to a depth of
18-20 cm with simultaneous harrowing; with insufficient moisture,
surface tillage to a depth of 10-12 cm is used.

In the arid regions of Tataria and northern Kazakhstan, subsurface
beardless plowing for buckwheat contributes to greater moisture
accumulation and reducing its evaporation, while soil with stubble
freezes to a lesser depth and is better moistened in the spring.
Replacement of tillage by subsurface plowing under these conditions
made it possible to reduce production costs for cultivation and increase
profitability by up to 108%*. The results of industrial experiments in
the Poltava region, according to which the yield of buckwheat of
different sowing periods was lower in the variant with regular plowing

“ Anoxun A.H. Iocneykocusie mocesbl rpeunxu / A.H. Anoxun // Haydmbie
Tpyns! benopycckoro HUU 3emnenenus. — 1977. — Bem. 21. — C. 155.

2 Koryr B.B. Jlo MUTaHHS BIUTMBY METEOPOJIOriYHIX (GhaKTOPIB HA YPOXKANHHICTh
rpeukn copty Bikropis / B.B. Koryr // 30ipHuK HaykoBHX mpaipb. — Bum 8. —
Kam’ suaenp-ITopinscekmii, 2000. — C. 59-61.

43 Koposun A.U. Pactenus u sxcrpemainbhble Temnepatypst / A.. Kopoeun. —
JI.: T'uppomereonsnart, 1984. — 164 c.

4 Menpenes I'.A. BiistHie TIpHEMOB arpoOTeXHHKH Ha YpOXaiHOCTb COPTOB IpOCa
Ha CBETJIO-KAITAHOBBIX IMMOYBax Bosrorpaackoir obmactu / I.A. Mensenes,
M.B. Banog // Hayunsie coobmiennst KJIH. — Bonrorpam, 1998. — brom. Ne 7. — C. 13-16.

4 Koposun A.U. Pacrenus u sxctpemansHbie Temmepatypsl / A.J. KopoBun. —
JI.: T'mppomereomsnar, 1984. — 164 c.

46 Bonmpiper A.IL. IIpomMexyTodHbIe MOCEBBI — BKHBIN (hakTop MHTEHCH(DUKAIAH /
A.IL Bonasipes, A.I1. [orpe6nsik, A 1 JIynay // 3emnenenue. — Ne 7. — 1984. — C. 42-44.
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compared to the subsurface plowing, although it was almost
independent of the depth of its cultivation®’.

Many researchers pay attention to conservation tillage, which
promotes the preservation and restoration of soil fertility and is used to
reduce water and wind erosion, and decrease the number of operations
and mechanical load on the soil®®.

Thus, the subsurface tiller leaves a large number of crop residues and
stubble on the surface of the field, at the same time mulching them and
cutting the roots of the weeds without turning the soil. According to the
data of St. Peterburgskiy A.V.*°, with such a tillage 840-1960 kg/ha of
wheat mulch stubble remains in this soil, which is distributed on the
surface of the field, protecting the soil and seedlings of plants from crust
formation after rain, excessive evaporation of moisture and others. The
protected stubble helps to reduce the wind speed near the soil surface by
3-5 times compared to the plowed field, to reduce the soil temperature by
4-7°C during the daytime hours and additionally keep 10—-30 mm of water
reserves, for example, snow. It is believed that kept 10 mm of moisture in
the soil is equivalent to getting 100 kg of grain®°.

The results of the experiments® are in favor of minimal soil
cultivation for buckwheat and stubble mulching in areas vulnerable to
wind erosion. Thus, the experimental 5-year data show the efficiency of
minimal tillage and mulching of stubble at the VVoznesenski State Variety
Test Plot for buckwheat: as a result, reserves of productive moisture and

4" Vikapenko B.A. ArpoTexHiuHi yMOBH OJEPYKAHHS BHCOKHX YPOXKAIB IPEUKH y
MCIHKHUBHAUX mociBax / B.A. Viukaperko, A.B. Aepues, M.C. Uepnui // Arpoximis i
IPYHTO3HABCTBO: MIXKBIIOMYHMIT TEeMATHYHUI HAyKOBHIA 30ipHUK. — Criell. BUIL J10 5 3’131y
YTT'A (6-10 numast 1998 p., m. Pire). — Y. 3. — Xapkis, 1998. - C. 177.

8 Mengenes I'.A. Binstane MIPUEMOB arpOTEXHUKH Ha YPO’KalHOCTb COPTOB Mpoca
Ha CBETJIO-KAallTaHOBBIX TMo4BaxX Bomrorpaackoit obmactm / I[.A.  Mensenes,
M.B. anog // Hayunsie coobmiennst KJIH. — Bonrorpan, 1998. — brom. Ne 7. — C. 13-16.

Bongbipee Al IlpomexxyTouHble TIOCeBBI — BaxHBIH  (akTop
unrencu¢ukanun / A.Il. Bonaeipes, A.IL. IMorpeonsik, A.l. JIynuy // 3emnenennue. —
Ne 7.-1984. — C. 42-44.

%0 Vikapenko B.A. ArpoTexHiuHi yMOBH ONEPaHHS BHCOKHX YPOJKAiB TPEUKH Y
IMiCIDKHUBHEX TociBax / B.A. Viukaperko, A.B. Aepues, M.C. Uepnui // Arpoximis i
IPYHTO3HABCTBO: MDKBIZOMUMI TeMaTHIHHI HayKkoBHii 30ipHHK. — Crrent. BHIL 10 5 3°'T3my
VTIT'A (6-10 srmmst 1998 p., m. PiBre). — Y. 3. — Xapkis, 1998. - C. 177.

1 Anoxue A.H. IlocneykocHbie moceBbl Tpeunxu / A.H. Anoxwn / Haydxsle
Tpyast benopycckoro HUU 3emnenenus. — 1977. — Bein. 21. — C. 155.
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biological activity in the soil increased, which contributed to a positive
balance of humus and increase of NPK content™.

In the Dnepropetrovsk region, for postharvested buckwheat on
irrigation after harvesting the forecrop, it is recommended to
immediately make husking and subsequently subsurface plowing to a
depth of 16-18 cm with simultaneous rolling, then irrigation and
cultivation®, noting that the economic efficiency of subsurface
plowing and harrowing is higher than of the regular plowing>.

Panicum is known for its demand for tillage quality, due to its
low competitiveness and vulnerability to weed infestation. In the
southern regions of Ukraine, plows, chisel cultivators, needle-cutters,
shallow plow and heavy disc harrows are used for Panicum.

Thus, in the system of cultivation of the soil after cereals, legumes
and corn before plowing, scuffing with disk plough-harrow to a depth
of 6-8 cm is carried out, and in the fields with rhizome weeds shallow
plows are also used, which also helps to reduce the number of harmful
organisms™. It is set that the clearness of Panicum sowings is ensured
by annual plowing in alternation with subsurface tillage to a depth of
12-14 cm: in arid years, the stubble remaining on the soil surface after
planed tillage allows to reduce the yield.

The study of the methods of soil cultivation in irrigated conditions
of the USA showed that with increasing depth of cultivation the loss of
soil moisture due to its evaporation increases®. Thus, after treatment
with a disk plough-harrow, the evaporation of moisture from 0-12 cm
of soil layer in the first day was 73-83 mm, and after 4 days it
was120-128 mm / ha. At the same time, 50% of post-harvest residues

52 Koryr B.B. Jlo MHTaHHS BINIMBY METEOPONOTIYHAX (DAKTOPIB HA ypPOKAiHICTE
rpeukn copty Bikropis / B.B. Koryr // 30ipHuK HaykoBHX mpaipb. — Bum 8. —
Kam’ suaenp-IToginscekmii, 2000. — C. 59-61.

5 Koposun A.U. Pactenus u sxcrpemanbhblie Temneparypsl / A.W. KoposuH. —
JI.: T'upapomereonsnart, 1984. — 164 c.

Bongeipee Al IlpomexxyTouHble TIOCeBBI — BaxHBIH  (akTop
unrencu¢ukanun / A.Il. Bonaeipes, A.IL. Ilorpeonsik, A.l. Jynuy // 3emnenennue. —
Ne 7.-1984. — C. 42-44.
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M.: Koioc, 1982. — 16 c.
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were remained into the soil, which is not enough to protect the surface
of the field from winds and direct sunlight. Obviously, as a result of
double peeling, the stubble loss of soil moisture was more than
250 mm. Instead, 90% of residues remained on the soil after
subsurface tiller with moisture losses of 25 mm in the first day and
only 35 mm in 4 days. In addition, such cultivation helped to protect
the soil from erosion, increase the moisture content and organic matter
in it, and increase the Panicum crop in drought conditions and provide
fuel savings and wear of machinery from 25 to 50%"".

The study of the methods of cultivation of soil for Panicum in
Ukraine showed that for sowing after winter rye on green forage
subsurface tillage provide a yield increase of 1500 kg/ha compared to
plowing®®. According to the results of studies®, cultivation of the soil
after harvesting winter wheat in the Holopristansky district of Kherson
region should be carried out with a BDT-7 disc harrow to a depth of
10-12 cm under post-harvested sowing.

Instead it is believed that in comparison with a plowing to a depth
of 10-12 cm, plowing to a depth of 20-22 cm, provides more favorable
conditions for the growth and development of Panicum and a
significant increase in yield®. The efficiency of plowing is
significantly increased in irrigated areas. Thus, in the conditions of rice
crop rotation in the Kherson region, the disking caused a decrease in
the yield of post-harvest Panicum in dry years, but in wet years crop
was within a typical year. This is explained by the fact that in dry
years, the dryness of soil and air affects the appearance of even
sprouts. That is, to obtain even sprouts, surface tillage, in comparison

5 Apepues O.B. ArpoTexHika BUPOIIyBAHHS TPEUKH B MPOMIKHHEX MOCIBaX Ha
3pouryBaHux 3emisix Ykpaiau / O.B. Asepues, H.M. Pynik, 10.B. Asepues // BicHuk
JAAY. — Cren. Bun. “IIpoGremMu BHPOOHHITBA EKOJOTIYHO-YUCTOI CIITBCHKO-
rocrnoaapcekoi npoxykuii”. — Xuromup, 2000. — C. 3-4.

% Vukapenko B.A. ArpoTexHiuHi yMOBH OJEpKaHHS BHCOKHX YPOKaiB TPEUKH y
nicispKHEBHEX TociBax / B.A. Yiukaperko, A.B. Asepues, M.C. YepHut / Arpoximist i
IPYHTO3HABCTBO: MIXKBIIOMYMIA TeMaTHYHUH HayKoBuUii 30ipHUK. — Criell. BUIL 110 5 3’1371y
VTITA (6-10 srmmst 1998 p., M. PiBre). — Y. 3. — Xapkis, 1998. — C. 177.

5 Koposun A.U. Pacrenus u sxctpeMansHbie Temmepatypsl / A.J. KopoBuH. —
JI.: T'mppomereomsnar, 1984. — 164 c.

8 Anoxme A.H. IlocneykocHbie moceBbl Tpeunxu / A.H. Anoxwn / Haydxsle
Tpyast benopycckoro HUU 3emnenenus. — 1977. — Bein. 21. — C. 155.
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to deeper ones, requires rainy weather or additional irrigation.
According to data 7, in irrigated areas for Panicum reswoing, the
efficiency of plowing increases 1.7 times, with the total conditionally
net income reaching 393.7 UAH / ha, including at the expense of
Panicum — 259.6 UAH / ha.

According to zero-cultivation technologies, Panicum is grown in
boharic areas of Colorado (USA), where sowing is done by direct seeding
in stubble or plant residues from previous crops. The prospect of such
technology is also proven at the University of Nebraska®. It is also widely
used by Australian farmers in semi-subsistence rice sowing areas.
However, scientists point out that the zero tillage of Panicum is
accompanied by a considerable weediness of crops, which requires several
herbicides application and leads to additional production costs®.

For example, at sowing on weeds stubble there are 1.8 more sprouts
than at the average plowing, and 2.8 times more than sowing at deep
plowing®. In contrast, observations® showed that in the irrigated fields of
Kherson region the tillage of Panicum sowings with cultivator SZS-2,1
reduce weediness by three times by the end of the growing season.

The soil tillage system also requires appropriate fertilizer. Thus,
minimal tillage requires increased doses of fertilizers, and at the application
of nitrogen fertilizers, the efficiency of stubble sowings is higher than the
sowings on plowing, especially with a small wrap of fertilizers.

CONCLUSIONS
Research results and practical experience show that cereal crops
growing in resowing is not only possible but also economically viable.

o1 3y6en [.I'. BiusHue mpeAmecTBEHHUKOB Ha ypoXKall M KOJHMYECTBO 3epHA
mpoca / I'.I'. 3yben // I[lyTu NOBBIMIEHNS ypOXKAWHOCTH KPYISHBIX KynbTyp. — K.,
1969. - C. 177-179.
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npoca B JietHux mnocesax / 3.B. Ilycrosas / CO. Hay4. Tp. Mex[. KoH(., mocB. 30-JeT.
Hay4.-HUCCII. MHC-Ta KpyII. KynbTyp. — Kameneu-ITomonbsckuit, 2002. — C. 223-228.
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The main condition for obtaining high and stable yields of buckwheat
and Panicum is possible when the agrotechnical conditions of
cultivation are observed, depending on the agro-climatic conditions of
farming. Thus our experiments and Ukrainian and foreign scientists
have established that buckwheat is not very demanding to its forecrops
as biological objects. However, after the forecrop that leave the soil
foul, buckwheat significantly reduces the yield. Concerning the place
of Panicum in a crop rotation, the opinions of specialists in the
assessment of the positive impact of a forecrop on the crop yield are
somewhat different, but in the definition of the worst forecrop they
practically agree. Thus, barley and oats are among the worst Panicum
forecrops among cereals. Panicum grain yields are also significantly
reduced after such forecrops as Sudan grass, sorghum and sunflower.
In summer sowings of cereal crops, the main tillage of the forecrops
stubble is mainly fall-plowing, 15-20 days after the last husking; after
sugar beet and potatoes harvested late, plowing or flat-cutting is
carried out as soon as the fields are cleared. The cultivation depth is
20-22, after corn — 25-27 cm.

A study of the methods of cultivation of soil under irrigation
conditions in the United States showed that with increasing depth of
cultivation, the loss of soil moisture due to its evaporation increases.
Thus, after cultivation with disk plow-harrow, the evaporation of
moisture from 0-12 cm of soil layer in the first day was 73-83 mm,
and after 4 days it was 120-128 mm/ha. According to zero-tillage
technologies, Panicum is grown in boharic areas of Colorado (USA),
where sowing is done by direct seeding in stubble or plant residues
from previous crops. The prospect of such technology is also proven at
the University of Nebraska. It is also widely used by Australian
farmers in semi-subsistence rice sowing areas. The observations
showed that in the irrigated fields of Kherson region the tillage of
Panicum sowings with cultivator SZS-2,1 reduce weediness by three
times by the end of the growing season.

The soil tillage system also requires appropriate fertilizer. Thus,
minimal tillage requires increased doses of fertilizers, and at the
application of nitrogen fertilizers the efficiency of stubble sowings is
higher than the sowing on plowing, especially with a small wrapping
of fertilizers.
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SUMMURY

An analysis of the literature sources is made and the results of our
own research on the agro-technical and climatic conditions of cereal
crops growing in resowing is carried out. The results of studies of the
place of Panicum and buckwheat in crop rotations are considered. The
evaluated of cereal crops as forecrops to themselves and other cultures
is given. The review of scientific researches, concerning influence of
soil tillage for buckwheat and Panicum in resowings on the level of
productivity is given. Analyzing the bioclimatic potential of the
regions of the Southern Steppe of Ukraine and the biological potential
of the studied crops, it was found that under these conditions it is
possible to grow not only early- but also middle-ripe varieties of
buckwheat and Panicum in post-harvested sowings.

REFERENCES

1. Asepues O.B. HanpsimMu ynockoHaneHHs] BUPOIIYBAHHS TPEYKA
B TOBTOPHUX TIOCiBaX Ha 3pOIIYBaHUX 3eMJISIX MiBAHS YKpainu /
O.B. ABepueB // 30ipHUK HAYKOBUX Iparb YMAaHCHKOI Jep>KaBHOL
akazemii. — Bum. 56. — Ymans, 2003. — C. 55-60.

2. ABepuee O.B. ArporexHika BHpPOIIYBaHHS TpEYKHd B
MMPOMDKHUX ITOCiBaX Ha 3poIlyBaHuX 3eMisix Ykpainu / O.B. ABepues,
H.M. Pynik, 1O.B. Aepues // Bicuuk JAAY. — Cnen. BuilL
“IIpobneMu BUPOOHHUIITBA EKOJIOTIYHO-YHACTOI CUTHCHKOTOCTIONAPCHKOT
npoaykuii”. — Xuromup, 2000. — C. 34,

3. ABepueB 0.B. ArporexHika BHpOIIYBaHHS TpPEYKH B
MPOMIKHHUX MOCiBaxX Ha 3poIlyBaHuX 3eMiisix Ykpainu / O.B. ABepues,
H0.B. ABepueB // TaBpilicbkuii HAyKOBUH BICHUK: 30ipHHK HayKOBHX
npaus. — Bum. 17. — Xepcon, 2001. — C. 7-11.

4. Anoxun A.H. ITocneykocHbie oceBsl rpeunxu / A.H. AHoxwus //
Hayunsie tpynast benopycckoro HUU 3emnenenus. — 1977. — Boim. 21. —
C. 155.

5. Bongpipe A.Il. TIpomexyTouHble MMOCEBHI — BaXKHBIA (PakTop
nateHcudukarmu / A1l bongsipes, A.IL. Tlorpebnsk, A.l. Jlynuy //
3emnenenue. —Ne 7. — 1984. — C. 4244,

6. 3ybeny ' BrusHue TpenNIeCTBEHHUKOB Ha Ypoxkall W
konnyectBo 3epHa mnpoca / I'.I. 3yben // Ilytm mnoBblIeHUS
YpOKaltHOCTH KPYISIHBIX KyabTyp. — K., 1969. — C. 177-179.

21



7.Mensenee ['.A. Biusame mnpueMoOB arpoTeXHUKHA Ha
YpOXaHOCTh COPTOB IpOCa Ha CBETIO-KAIITAHOBBIX IOYBAX
Bonrorpanckoit oomactu / . A. Mensenes, M.B. lBanos // Hayunsie
cooomenus KJIH. — Bonrorpan, 1998. — bron. Ne 7. — C. 13-16.

8. Ymikapenko B.A. ArpoTexHiuHi YMOBH OJEp)KaHHS BHCOKHX
ypoXkaiB TpeukH Yy MCISDKHHUBHMX TociBax / B.A.  YmkapeHko,
A.B. ABepueB, M.C. UYepnummr // Arpoximis | TIpyHTO3HABCTBO:
MixBigoMunii TeMaTHYHAN HayKoBHUil 30ipHUK. — Crien. BHIL 10 5 3’131y
YTT'A (610 munas 1998 p., m. Pieue). — Y. 3. — Xapkis, 1998. — C. 177.

9. KopoBun A.W. PacTeHust u 3KcTpeManbHbIE TeMIepaTypsl /
A.N. Koposun. — JI.: ['mnpomereonsnar, 1984. — 164 c.

10.Ky4uenko A.A. AJanTHUBHBIA TOTEHLIHMAl KYJIbTYPHBIX
pacternii (Okojoro-reHeTndeckue ocHoBbl) / A.A. XKyuwenko. —
Kummnes: Illtunana, 1988. — 767 c.

11. Koryr B.B. [lo nuTaHHs BIUIMBY METEOPOJIOTIUYHHUX (AKTOpIB Ha
ypoxkaiiHicTs rpeuku copty Bikropis / B.B. Koryr // 36iparK HaykoBHX
npaile. — Bum. 8. — Kam’suerp-TToninscekuii, 2000, — C. 59—61.

12.Tlonsespko B.B. Ilpoco / B.B. Ilogsessko // B ku.: CoproBas
arpoTexHuKa 3epHOBBIX KynbTyp / [[log obm. pen. H.A. denoposoii]. —
K.: Vpoxaii, 1989. — 328 c.

13.1lycroBas 3.B. YcoBepiieHCTBOBaHHE IEMEHTOB arpOTEXHUKU
BhIpalllMBaHus npoca B jieTHUX rnocesax / 3.B. [Tycrosas / CO. Hayu. Tp.
MeXJ. KOH(}., mocB. 30-1eT. Hayd.-MCCI. MHC-Ta KpYI. KYJIbTYp. —
Kamenen-ITononsckuii, 2002, — C. 223-228.

14.TlyuxoB JI.LH. CoBepuieHCTBOBaHHE TIPUEMOB 00pabOTKU
MOYBHI I0J] TIOKHHMBHBIE KYyJIBTYphl B YCIOBUSIX OpOIICHHS /
JI.H. Iyukog // C6.Hayu.TpynoB. — Boarorpan, 1985. — C. 31-35.

15.PekomMeHalii 1O BBIPALIMBAHMIO TPEYMXH M Ipoca Ha
opomraembix 3eMisix. — M.: Komoc, 1982. — 16 c.

Information about the author:

Averchev O. V.,

Doctor of Agricultural Science, Professor,

Prorector for Scientific Work and International Activity,
State Higher Educational Institution

“Kherson State Agricultural University”

23, Stritenskaya str., Kherson, Ukraine

22



