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JIST9U 3 JTOCHIIKEHb, BAKOHAHUX B po0oT1 [1], MOkHA NpUMHATH, 11O 7, = 0,35 7y, @
Uima = 0,55 ¥y € ¥y — CTATUMHUMN PAJILYC BEyUUX KOJIC, M; 0 — IIBUJKICTh PyXy Ma-
IIMHYU, M/C. 3HAIOUM CEepelHI JOBXKHHU HEPIBHOCTEH NOPOIH, SIKI HaiyacTiiie Tparis-
IOTHCSI Ha OTIOPHIM TTOBEPXHI, MOYKHA OOUMCIIUTH J1aNa30H| IMIBUIKOCTEH, HA SIKUX MO-
’KYTh BUHUKATH HU3bKOYACTOTHHUH 1 BACOKOYACTOTHUI PE30HAHCH.

[ToTpi6HO, 11100 30HU pe3oHaHCiB AUX BepTHUKAIbHUX KOJIMBaHb MallWHU
He 30iranucs 3 JaiarmazoHaMu 30ypeHHS KOJWBaHb, iK1 HAWO1IbIT HMOBIPHO MOXKYTh
TPAIUIATHUCS B €KCIUTyaTalliiHUX YMOBaX.

Buknagena Meroayka TOCIIKEHHS 3aISKHOCTI IBUKOCTI PyXY Bij BiJCTaHi
MDK HEpIBHOCTSIMU OTIOPHOI oBepxH1 pearizoBana Ha [IEOM B cepenoBumti EXCEL.

Otpumani pe3yJbTaTH aHATITHYHHUX JOCHIHKCHb JAaI0Th 3MOTY 3pOOHTH
BHUCHOBOK, 1[0 B3a€MO3B'SI30K KPUTHYHOI IMIBUKOCTI PYXy MAIIMHH 1 BNl MIXK
HEPIBHOCTSIMU OIOPHOI MOBEPXHI MAKOTh JIIHIMHUI XapakTep. 301IbIIeHHS Blaaaml
MDK HepiBHOCTSIMU Ha 0,2 M MPU3BOAUTH 10 30UIBIIEHHS KPUTUYHOI IIBUAKOCTI B
1,3 paza. Ile cBiuKTh NpO TE, 10 UMM PiBHIIIA TOPOTa, TUM 3a0€3MEUy€EThCS BUIIA
HIBUAKICTh PYXY HEIO, a LIe, B CBOIO YEpry, MPU3BOJUTH IO MiABUILIECHHS €(EKTUB-
HOCTI BUKOPUCTAHHS 1 301IbIIIEHHS IOBITOBIYHOCTI MAIIIMHHU.

[To3uTBHO BIUIMBAE Ha 30UIBIICHHS MIBUJKOCTI PyXy JIICOTPAHCTIOPTHOIO
3aco0y ¥ >KOPCTKICTh MMH. YuM OUIBIINK CTATUYHHUM MPOTHH IIUH, THM MEHIIA
BJIaCHA YaCTOTa KOJIMBaHb. TOMY 3aCTOCYBAaHHS M'AKUX IIMH Yy BIJIOBIAHOMY Jli-
ana3oHi [3] mokpalmlye MiIaBHICTb PyXy MalllMHU 1 YHEMOXKJIMBIIOE BUHUKHEHHS
HU3bKOYACTOTHOTO PE30HAHCY.
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EVALUATION OF QUALITY OF COMMON PINE SEEDS SINGLE
SOWING UNDER CONTROLLED CONDITIONS

The work concerns design and construction of tool carrier, appropriate for mounting
on it a precision drill. Pneumatic single-seed drill Omega S079 was adapted to sowing se-
eds of common pine. Seeding made in a greenhouse was subject to evaluation. Number of
seedlings per square meter obtained was close to the sowing rate. Single-grain sowing was
compared with traditional hand sowing. The seedlings distribution in the first case was bet-
ter as well as their quality.

Keywords: single-seed sowing, single seed sowing in a greenhouse, tool carrier, se-
edlings quality.
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YxkpaiHcbKHil Jep:kaBHHI JIiCOTeXHIYHUI YHIBepCHTET

IIpog. Hozepp BAJIbUHUK; 0p. ITasen THIIEK; npogp. Mapin BATbYHKOBA —
Azpapnuit yn-m Kpaxoea, [lonvwa

OuiHka IKOCTi O/THOHACIHHEBOTO CiTHHSI COCHU 3BUYaHOI
B KOHTPOJ/JILOBAHUX YMOBaX

Po3srnsgaeTbcst KOHCTPYKLIS TpUMaya JUisi MOHTYBaHHS Ha HbOMY TOYHHMX OypiB.
[NueBmMaTnunuii ogHoHaciHHeBUI Oyp Omera S079 npuctocoBaHui /Ui BUCIBaHHSI HACIH-
HSl COCHHU 3BMYaiiHOI. Byno mpoBeneHO MOPIBHSHHS MapHUKOBUX MOCIBIB, MOCAIKEHUX 32
JIOTIOMOT'OF0 TTHEBMAaTUYHOTO Oypa Ta Bpy4HY. KiTbKOCTI OTpHMaHUX CISHIIIB Ha KBaJpaT-
HUM MeTp TuIomi Oynu mpubimu3HO oarHakoBi. OHAK SKICTh Ta PO3IMOJALI CISIHIIIB MIPH BU-
CiBaHHI 3 JOTIOMOTOI0 ITHEBMATUYHOTO Oypa OyiH KpaliiumH.

Kii04oBi c10Ba: oHOHACIHHEBE CISIHHS, BUCIBaHHS B TEIUIUIIl, TPUMay MPUCTPOIO
IUIA CIAHHSA, SIKICTD CISHIIIB.

At the present stage of silviculture in Poland artificial regeneration and a gre-
at amount of farmland afforestation become a necessity. It requires large quantity of
good quality seeds, which undoubtedly creates problem for the modern nursery and
entails necessity of a thrifty seeds management [1]. One of the possible methods of
saving seeds is application of single-seed sowing in producing seedlings [2].

Single-grain sowing means placing the single seeds in even distance along
the row, which distance depends on the plant species or production purposes i.e. on
expected size of the seedlings.

Using single-seed drills it is possible to achieve high horizontal and vertical
precision of grains distribution in soil, securing optimal space of growth and deve-
lopment for seedlings. Single-grain sowing allows keeping the required sowing ra-
te, eliminating tiresome handwork and randomness in seed distribution. Placement
of seeds in even distances along rows makes also the seedling cultivation easier.

In seedlings production under controlled conditions smaller inter-row spa-
cings are applied, in order to use effectively the given area. This makes application
of typical single-grain seeders, like those used in horticulture production, difficult.
Another limitation is the fact that work is carried out in closed area (greenhouses,
plastic tunnels) and drills cannot be combined with tractors.

In Department of Forest Works Mechanization an aggregate containing
single-seed drill was designed and made. It is free from the above-mentioned shor-
tages and meets all requirements for performing high quality sowing under above
described conditions.

Material and methods
The following tasks were undertaken as objectives of the presented work:
® design and construction of a tool carrier appropriate for use in closed areas;
® adaptation of a single-seed drill for sowing common pine seeds in a greenhouse;
® sowing seeds in the greenhouse and evaluations of seedlings obtained from single-
seed sowing;
® comparison of seedlings grown from single-seed and hand sowing.
Research was done in the greenhouses of Olkusz forest division, on the
area of 400 sq. meters. Sowing was made into peat substratum, using 0.06 m inter-
row spacing and 0.031 m seeds distance in rows.
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Construction of the tool carrier

As the tool carrier is designed for use in closed areas it is driven by an
electric engine making possible change of revolutions direction. Another problem
encountered during construction was created by the fact that the smallest width of
the drilling section was 0.22 m and the inter-row spacing only 0.06 m. For this re-
ason it was not possible to get the required inter-row spacing for a multisectional
drill, performing seeding of the whole bed in one pass. Use of a guide for the run-
ning gear, and mounting the section sliding on the carrier arm solved this problem.
The running gear guide secures the tool movement along the same pass each time,
and simplifies the carrier design by making the steering system unnecessary. The
tool carrier motion, always along the same pass, allows obtaining any inter-row
spacing corresponding with the seed section displacement. Shift of the section is
made by an adjusting screw, sets by a hand crank.

To carry out seeding a drilling section of Omega S079 pneumatic drill with
a disc having 22 holes of 1 mm diameter was mounted on the carrier. As a source
of negative pressure, a vacuum cleaner with 1200 W of power and regulated capa-
city was used. Seeding was done only in one direction; backwards the drilling sec-
tion was lifted.

The frame of the tool carrier lies on 4 wheels. Two front wheels are fixed on
the shaft that is connected with the engine by chain transmission. Additionally, on
the shaft there are two chain wheels of different diameter that together with the toot-
hed wheels on the laygear form a multistage transmission. Such solution of the drive
gives 10 speeds of the drilling disc, and for the disc with 22 holes it makes possible
adjustment of distances in the row within 15 and 77 mm (Table 1). The rear suppor-
ting wheels can deflect and are self-adjusting to the direction of movement.

TR T e R arss
Figure 1. Sowing in the greenhouse; drilling section is mounted on the designed
tool carrier
The operating speed of the tool carrier is constant and amounts to 0.4 m-s .
Figure 1 shows the way of operating the drilling section; the view of the carrier is

shown on Figure 2.
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Table 1. Distance between seeds along the row for different gears

Distance between seeds (mm)
Disc with 22 holes Disc with 44 holes
77 38
70 35
63 31
56 28
48 24
46 23
42 21
38 19
34 17
30 15

Number of gear

1
2
3
4
5
6
7
8
9
10

Figure 2. View of the drive system together with the vacuum cleaner and the
guide securing the direction of movement

Course of research

Germination was measured on 15 randomly chosen one-meter long seg-
ments of seeded rows. Number of seedlings in rows and distance between them
were measured. Measurements were also done on the reference control areas, whe-
re hand sowing was applied. Here number of seedlings was determined on ran-
domly chosen six squares of 0.5x0.5 m dimensions. The obtained results were
expressed in number of seedlings per sq. meter.

fie s

a) T R R

Figure 3. View of germinated seedlings: a) single-seed sowing, b) hand sowing
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Measurements of seedlings quality were done according to Polish standard,
concerning planting stock. In spring of the following year after sowing, 300 seed-
lings were randomly collected. For evaluation, the following dimensions of the se-
edlings were considered: height of the above-ground part, root-neck diameter,
length of mainroot. It must be pointed out here that there is lack of standards for
evaluation of seedlings grown under controlled conditions, on shallow substratum,
that naturally have shorter roots. Criteria of Polish standard PN-R-67024 are
shown in Table 2.

Table 2. Polish standard PN-R-67025 concerning
"Seedlings of trees and bushes for forest culture and plantation"

Genus
and
species

Symbol
of
production

Min. height
of above-ground parts
(cm)

Min. diameter
of root-neck
(cm)

Min. length
of mainroot
(cm)

14 20
15
25
20
20
15
25
20
20
15
20
15
25
20

N0 K

10
20
15

Common pine 1O 2

20K

>

(Pinus
sylwestris)
lowland
conditions

15
10
12
8
12
8
20
18

2\0

Ipl

I\

1\2 2\1

IR [W || —

Results

For single-seed sowing, germinated seedlings were distributed in uniform
rows; on one-meter long segment of a row the average number of seedlings amo-
unted to 29. As a result, the average distance between seedlings was as much as
30 mm, which corresponded with the applied adjustment. The calculated number
of seedlings per sq. meter amounted to 464. In autumn, number of seedlings decre-
ased by 7 %. Results are given in Table 3.

Table 3. Number o

Stand.dev.
(number)

seedlings obtained at single-seed sowin

Stand.dev.
(mm)

Amount
(number per sq. meter)
spring autumn
464 432

Distance
(mm)

Amount
(number per meter)
spring | autumn

29 27 3

30 25

Table 4. Number o
Amount
(number per meter)

spring autumn
607 528

seedlings obtained at hand sowing

Stand. dev.
(number per sq. meter)
spring autumn
144 128
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Hand sowing resulted in more chaotic seedlings distribution. Areas of den-
sely growing plants and voids occurred. Average number of seedlings amounted to
607 per sq. meter; it dropped by 13 % in autumn. Results are included in Table 4.
Quality of seedlings was determined in spring of the following year (Table 5).

Variant

Average length
of above-ground
parts
(mm)

Average
thickness
of root-neck
(mm)

Average
length
of root
(mm)

Single-seed sowing

156

2,1

204

Hand sowing

164

2

203

On the basis of carried out evaluation it can be stated that concerning the
length of above-ground part all seedlings fall into I quality class (Figure 4), ne-
vertheless single-seed sowing resulted in more even growth. Similar tendency can be
observed in the length of roots (Figure 5), as well as root-neck thickness (Figure 6).
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Figure 4. Structure of the above-ground part: 1 — single-seed sowing, 2 — hand sowing,
n — frequency %, h — height of the above-ground part
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Figure 5. Structure of mainroot length: 1 — single seed sowing, 2 — hand sowing,
n — frequency %, L — length of roots
Results
Single-seed sowing resulted in best quality of seedlings.
Losses of seedlings during vegetation period amounted to 7 % for single-
seed sowing and 13 % for hand sowing.
Seedlings from hand sowing were characterized by greater height — luxuriancy.
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Figure 6. Structure of root-neck thickness: 1 — single-seed sowing, 2 — hand-sowing,
n — frequency %, G — root-neck thickness
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YJIK 630.*377.4 Cm. euxn. M.I. TEPHC - Yxp/UITY

PE3YJbBTATU EKCIIEPUMEHTAJIBHUX JOCJI/KEHb
KYPCOBOI CTIMKOCTI TA KEPOBAHOCTI PYXY KOJICHUX
JIICOTPAHCIIOPTHUX MALINH

JlaHe nociniKeHHs MPUCBSYEHE BUSBICHHIO BIUIMBY MapaMeTpiB KOMIIOHYBAHHS, TEX-
HIYHUX [TapaMeTpiB (TUCKY MOBITPSI B LIMHAX) Ta YMOB €KCILTyaTallil (BaroBoro CTaHy 1 IBU-
KOCTI pyXy) Ha KypCOBY CTIMKICTb 1 KEPOBAHICTh PyXy KOJICHHUX JICOTPAHCTIOPTHUX MAIIIHH.

Kuro4yoBi cioBa: KypcoBa CTIHKICTh, KEPOBAHICTh PyXY, KOJICHI JICOTPAHCIIOPTHI
MaIluHH.

Senior teacher M.I. HERYS — USUFWT

The experimental research of the road surface and manoeuvrability
of timber transport machinery
The research is dedicated to an investigation of the influence of component parame-
ters, technical parameters (air pressure in tires) and terms of utilisation (weight and velo-

city) on the road surface and manoeuvrability of timber transport machinery.
Keywords: the road surface, the manoeuvrability, the timber transport wheel machinery.

OmHuM 13 BOKJIMBUX NMUISXIB TT1ABUIIICHHS TIPOTyKTUBHOCTI Tpalli B JIICOBIH Ta-
Ty31 YKpaiHu € MIPOKe BUKOPUCTAHHS Ha JIICO3aroTiBjIi CeiaIbHUX JIICOBUX MaIlIHH
3 KOJIICHUMH PYIIISIMH, SIKI MAIOTh IUTAHN Psiji TIEpeBar MOpiBHSIHO 3 T'YCEHUYHUMU.

Sk cB1AUMTH JOCBLA KpaiH 3axigHoi €Bponu Ta AMEpPUKH, HA ChOTOIHIII-
Hill JICHb KOJICHI PyIIii € 0a3010 I MUPOKO TOIMHUPEHUX XapBeCTOpiB 1 GhopBap-
nepiB. L1 MammHu MaroTh MWAPHIPHO 3'€qHaHy pamy, 6 yu 8 Koiic, sIKl 3a3BHYai
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