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The results of studying the impact of the terms and depth of sward cultivation on
the growth and productivity of alfalfa during the third year of usage are considered.

It is well-known that alfalfa has essential feeding and agricultural importance.
According to many studies, after growing of 45 — 50 t / ha of green mass of alfalfa
during three — four years of usage due to its root and stubble remains, soil is enriched
with so many nutrients which contained in the 60 — 80 tonnes of manure [1 — 4]. On
soils of heavy-loamy structure that are easily compacted under the influence of
mechanical aggregates during harvesting of alfalfa, the measures of loosening soil are
important, providing improvement of its air regime and mineral nutrition of plants. In
this regard, we investigated the depth and terms of soil tillage on crops of alfalfa of
three-year usage. The aim of the research was to reduce the bulk density of soil using
spring and tillage for enhancing growth, increasing density and the yield of alfalfa for
green fodder.

Methodology of the research. Experiments were held in the fodder crop
rotation of Plant Growing Department of Uman National University of Horticulture.
Soil is podzolized chornozem of heavy-loamy granule-metrical structure. In the
plough layer there are 3.64% of humus, 148 compounds of nitrogen, which are
hydrolyzed easily, 67 moving compounds of phosphorus, and 122 mg / kg of
potassium.

Sown area is 75 m?, and accounting area is 25 m” Repetition in the experiment
was triple. Preceded crop was winter wheat for grain. Alfalfa was self-seeded by the
sowing machine SZT - 3,6 to the depth of 2 — 3 cm with seeding rate of 8 million of
similar seeds per 1 ha or 16 kg / ha. In autumn mineral fertilizers were applied at the
rate of PsuKss and in spring there was fertilizing with Ng. Variety of
Veselopodolyanska 11 was sown. During the alfalfa sowing of third year of the
agricultural machinery was used in accordance with the scheme of the experiment
(Table 1).

Measure of the plants height was carried out in phases of bifurcation and
budding. The volumetric weight of soil was determined according to the method of
loosening in layers 0 — 10 and 10 — 20 cm. Density of alfalfa stems was determined in
the budding phase.

The yield of green fodder was measured by its weighing during mowing.

Results of the research. In our experiment it was turned out that the soil is well



loosened using grooving, the cracks actively hold water, overall physical condition of
soil improves, and its washout sharply reduces. During the vegetation period of
alfalfa in areas where loosening by chisels was held, soil bulk density was
significantly lower compared with the variant without soil cultivation (control). Thus,
in the variant of grooving in spring before the first slope during loosening the soil at
14 — 16 and 18 — 20 cm, bulk density indices in the layer 0 — 10 cm were respectively
1.10 and 1.11 g/cm®, and without grooving 1.23 g /cm*and in the layer of 10 — 20 cm,
respectively — 1.15 and 1.16 g/cm® and 1.24 g/cm® (Table 1).

1. Indicators of bulk density of the soil during its loosening by grooving (average
for 2010 - 2012), g/lcm®

Variant of the Depth of Before the first slope After the third slope
experiment | loosening, cm | 0—10cm | 10-20cm | 0—10cm |10—-20cm
Without
cultivation - 1,23 1,24 1,26 1,34
(control)
Grooving in 14 -16 1,10 1,15 1,21 1,23
spring 18 - 20 1,11 1,16 1,22 1,24
Grooving in 14 -16 1,13 1,17 1,23 1,25
autumn 18-20 1,14 1,18 1,24 1,26

During grooving before the first slope in autumn at the 14 — 16 and 18 — 20 cm
soil bulk density indices in the layer of 0 — 10 cm were also lower than control ones
and were respectively 1.13 and 1.14 g/cm?®, and in the layer of 10 — 20 cm — 1.17 and
1.18 g/lcm®. After the third slope the topsoil was already quite packed as a result of
action of harvesting machines and transport units. Thus, in the variant with grooving
In spring at 14 — 16 and 18 — 20 cm in the layer of 10 — 20 cm soil bulk density was
equal respectively 1.23 and 1.24 g/cm®, and in autumn — indicators slightly increased
to 1.25 and 1.26 g/cm®, and in the control variant was 1.34 g/cm®.

In the variants of grooving in spring to the depth of 14 — 16 and 18 — 20 cm the
plant height of alfalfa was the smallest and reached respectively to 30.7 and 31.0 cm
(phase of branching) and 61.3 and 63.4 cm (phase of budding), and in control variant
(without soil) — 28.9 (phase of branching) and 58.7 cm (phase of budding) (Table 2).
Thus in the variant of grooving in autumn during the research of depths the alfalfa
height increased accordingly to — 32.7 and 33.9 (phase of branching) and 64.1 and
65.7 cm (phase of budding). A significant increase of the plant height to control was
in variants of grooving in spring and autumn within 1.8 — 5.0 cm at HIPys 1.7 (phase
of branching) and — 2.6 — 7 cm at HIPgs 2.4 (phase of budding).

Loosening the soil by grooving in spring to the depth of 14 — 16 and 18 — 20 cm
contributed the formation of greater density of alfalfa stems, which amounted
respectively 519 and 521 pieces/m2 and exceeded the control on 91 pieces/m? or 21%
or 93 pieces/m® or 22% (Table 3). In the variant of grooving in autumn while
studying the depth of the alfalfa plants density increased to 534 and 553 pieces/m?



that is on 106 and 125 pieces/m? or 25% and 29% more compared to the control.
Thicker stems of alfalfa in the variants of autumn tillage were ensured by better
shoots forming, in other words on the root collar formed more buds that grew well. A
significant increase of density of the alfalfa stems was in all variants of grooving both
in spring and autumn compared with the variant without cultivation (control) —
respectively within 91 — 125 pieces/m? at HIPys 21.2. The significant increase of plant
density is observed between variants of spring and autumn grooving of alfalfa within
the depths of 14 — 16 and 18 — 20 cm.

2. The height of alfalfa plants depending on the soil loosening under its sward
(average for 2010 — 2012), cm

Variant of the Depth of Phase of vegetation
experiment loosening, cm branching budding
Without cultivation 3 28.9 58.7
(control)

. _ 14 - 16 30,7 61,3
Grooving in spring

18 - 20 31,0 63,4

. 14-16 32,7 64,1
Grooving in autumn

18-20 33,9 65,7

HIP o5 1,7 2,4

3. Effect of soil tillage under swards on density of alfalfa stems (second mowing,
phase of budding) pieces/m?

_ Index
Variantofthe 50 of tillage, em Increase
experiment 2010 -2012 |— >
pieces/m %
Without cultivation B 428 _ -
(control)
o _ 14 -16 519 91 21
Grooving in spring
18-20 521 93 22
- 14 -16 534 106 25
Grooving in autumn
18-20 553 125 29
HIP 05 2]-;2 -

In variants of spring grooving to the depth of 14 — 16 and 18 — 20 cm the crop
capacity of green mass of alfalfa reached respectively 36.2 and 37.4 t / ha, with
increase to the control — 3.3 and 4.5t/ ha or 10% and 13% (Table 4). During autumn
grooving to the depth of 14 — 16 and 18 — 20 cm the crop capacity of green mass of
alfalfa was the largest and was equal respectively 39.1 and 40.3 t / ha, with an
increase to the control — 6.2 and 7.4 t / ha or 18 and 22%.



4. The total crop capacity of green mass yield of alfalfa for the three mowings
depending on soil tillage under sward, t/ ha

Deoth of Increase
Variant IoueEin 0 o | 2010 - 2012 to the control
proughing. tha %
Without cultivation _ 329 ~ ~
(control)
L ) 14 - 16 36,2 3,3 10
Grooving in spring
18 -20 37,4 45 13
. 14 -16 39,1 6,2 18
Grooving in autumn
18 - 20 40,3 7,4 22
HIP o5 19 -

Results of statistical analysis of yielding data show that the use of grooving is
accompanied by a significant increase in the yield of alfalfa for green forage in all the
studied variants compared with control. The maximum level of increase of the crop
capacity of green mass was provided by grooving in autumn to the depth of 18 — 20
cm with the index 7.4 t/ha at HIPys 1.9 t / ha. The increase of harvest of alfalfa for
green fodder in all variants of grooving in autumn was significant compared to spring
one. Also the experiment revealed that the increase of crop capacity of green mass of
alfalfa during deepening of tillage from 14 — 16 to 18 — 20 cm was negligible for both
periods.

Owing to such cultivation as alfalfa tillage after the third mowing, the optimum
volumetric weight of soil was achieved; the plant height, density of stems, crop
capacity of green mass and improvement of productivity indices were increased.
Thus, in the variant of grooving in spring to the depth of 14 — 16 and 18 — 20 cm
gather of dry weight was respectively equal to 9.0 and 9.3 t / ha, and during autumn
grooving it increased to 9.7 and 10.0 t / ha (Table 5). During grooving of alfalfa in
autumn to the depth of 18 — 20cm the highest increase of feed units 1.6 t / ha or
21.9% crude protein and 0.27 t / ha or 23.6% was received.

5. Productivity of alfalfa depending on loosening of the soil in the sward

(2010 — 2012), t/ha

Variant p%irgnig; Dry | Fo d der Increase Cru d_e Increase
om ''mass | units t/ha % protein t/ ha %
Without
cultivation - 8,2 7,3 - - 1,14 - -
(control)
Groovingin| 14-16 | 9,0 7,8 0,5 6,8 1,26 0,12 | 10,5
spring 18-20 | 9,3 8,1 0,8 (10,9 1,30 0,16 |14,0
Groovingin| 14-16 | 9,7 8,5 1,2 |164 1,35 0,21 |18,4
autumn 18-20 | 10,0 8,9 16 |219 1,41 0,27 | 23,6




Conclusions. Grooving of soil under sward of alfalfa of the second year of
usage in autumn after the third mowing to the depth of 18 — 20 cm provides optimum
volume weight — 1.26 g/cm?® in the soil layer of 10 — 20 cm, the greatest plant height
is 65.7 cm, density of stems — 553 pieces/m?, crop capacity of green mass — 40.3 t /
ha and collecting of fodder — 8.9 t/ ha and crude protein — 1,41t/ ha.
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Cuukapv A.A., Buwneeckaa JI.B., Kononenxo JI.M., Yemuwipxo C.A.

Dopmuposanue npouzeOOUMENIbHOCHU JIIOYEPHbL HA 3€1eHblIL KOPM 6
3A6UCUMOCIMU  OM  PLIXJCHUSA NOY6bl 6 MPABOCHOAX MPEmbezo 2004
UCNOIb306AHUA

Ilpu Odonomosanus nroyepHsvl 6eCHOU nepeo NepeviM YKOCOM U OCEHbIO NOCTe
mpemve20 ykoca npu puixaenuu Ha 18 — 20 cm obvemuas macca nouswl 8 cioe 10 —
20 cm pasusnace coomeemcmeenno, 1,16 u 1,18 e/cm3, a 6 konmponvHoM 8apuanme
(6e3 oonomosanus) — 1,24 2/cm3.

llocne mpemvezo ykoca noyephvl 6epXHULL CI0U NOYBbL ObLL YHe O0OCMAMOYHO
VIJIOMHEHHbIM ~ 8Cle0cmeue  Oelcmeusi YOOpOUHbIX MAWUH U  MPAHCHOPMHBIX
azpecamos. Ilpu smom 6 sapuanme 0010MOBAHUS BECHOU U OCEHbIO NPU DbIXTEHUU
nousvt Ha 18 — 20 cm 6 croe 10 — 20 cm obvemuas macca Oocmueid
coomeemcmeenuo 1,24 i 1,26 o/cm3, a 6 konmpoaviom eapuanme — 1,34 o/e®,

Ilpu oonomosanuu eecnoui na enyouny 18 — 20 cm evicoma pacmeHu OviLIA
HaumeHvwel u pasusnace 31,0 cm (paza eemenenus) u 63,4 cm (gpaza oymonuzayuu),
a NpU PeIXJIeHUU 0CEHbIO ee noKasamenu ygeaudunucs 00 33,9 u 65,7 cm.

Puixnenue nousvr eecnou na enyouny 18 — 20 cm obecneyusano zcycmomy
cmebnecmos 521 wm./m2 u ygenuueHue e2o npomus Konmpoas Ha 22%, a pvixieHue
0CEHbIO CNOCOOCMBOB8AII0 bOIbUEMY €20 VeeaudeHuto 00 353 wm./m2 unu Ha 29%.

IIpu oonomoesanuu noyepusl ecHoti Ha enyouny 18 — 20 cm ypoorcatinocms ee
3eneHoul maccvl pagusanace 37,4 m/ea, a npupocm — 4,5 m/ea unu 13%, npu
NpOBEOeHUU 3MO20 PLIXJIEHUSl OCEeHbl0 NOKA3AMENU YEeIUUUIUCH U PAGHAIUCD
coomeemcmeenno 40,3 m/ea, 7,4 m/ea unu 22%.



B sapuanme odonomosanus aroyepusl ocenvio nHa enubuny 18 — 20 cm noayuen
Hauboabwull coop kopmoswvlx eounuy — 8,9 m/ea, ¢ npupocmom 1,6 m/ea, unu 21,9%,
a maxace — cvipoeo npomeurna — 1,41 m/za, ¢ npupocmom 0,27 m/ea unu 23,6%.

Knwuesvie cnosa: obvemmas macca, 0olomosarue, pocm, cmeodiecmol,
3eNeHasl Macca, NPoOYKMUBHOCHb, KOPMOBble eOUHUYbL, CbIPOL NPONEUH.

Sichkar A.A., Vyshnevska L.V., Kononenko L.M., Chetyrko S.A.
Formation of alfalfa productivity for green fodder depending on loosening of
soil in grass density during the third year of usage

While grooving of alfalfa in spring before the first mowing and in autumn after
the third mowing at loosening by 18 — 20 cm soil bulk density in the layer of 10 — 20
cm was respectively, 1.16 and 1.18 g/cm3, and in the control variant (without
grooving) — 1.24 g/cm3.

After the third mowing of alfalfa topsoil was already sealed due to the action of
cleaning machines and transport units. In the variant of grooving in spring and in
autumn when loosening of soil in the 18 — 20 cm of layer of 10 — 20 cm, respectively,
the bulk density reached 1.24 i 1.26 g/cm3, and in control version — 1.34 g/cm®.

While grooving in spring to the depth of 18 — 20 cm, height of the plants was
lower and reached 31.0 cm (phase of branching) and 63.4 cm (phase of budding),
and during autumn loosening its rates have increased to 33.9 and 65.7 cm.

Loosening of soil in spring to the depth of 18 — 20 cm provided the thickness of
stalks in 521 per m2 and its increase against the control to 22%, and loosening in
autumn brought greater increase of it to 553 pieces per m2 or 29%.

While grooving alfalfa in spring at the depth of 18 — 20 cm its yield of green
mass was equal to 37.4 t / ha, while the increase — 4.5 t / ha, or 13%, while
loosening in autumn rates have increased, respectively, and were equal to 40.3 m/ ha
7.4t/ ha, or 22%. In the variant of grooving of alfalfa in autumn to the depth of 18 —
20 cm, the largest gathering of fodder units — 8.9 t / ha was gathered, with the gain
of 1.6 t/ ha, or 21.9%, and — crude protein — 1, 41 t / ha, with the gain of 0.27 t /
ha, or 23.6%.

Key words: bulk density, grooving, growth, stams density, green mass,
productivity, feed units, crude protein.



