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FELLING AND WINCHING DAMAGE ON REGENERATION
FOLLOWING SELECTION LOGGING IN SEYAHKAL FOREST
(NORTH OF IRAN)

Seyahkal forest area in east of Guilan province, Iran, consist of hardwood, s species such
as Beech (Fagus orientalis) and Hornbeam (Carpinus betulus), that is managed by selection
logging. The forest was logged by a private company under a government concession. A total
density of 2.4 tree/ha and 12.77 m’/ha of wood (113 trees in 31 felling gaps) were harvested.
The felling and winching damage on regeneration (dbh<10cm) was assessed in total felling
gaps and winching strips with handered percent inventory. Damages in winching strips were
greater than felling gaps. In felling gaps the percentage of damage on regeneration in height-li-
mit of 0-0.5m, 0.5-2.5 and 2.5-8m were estimated %9.57, %14 and %17.4 respectively. From
this amount %28 were bent and %31 wounded and %41 crown breakage were seen.

Also in the winching strips the percentage of damage on regeneration in height-limit of
0-0.5m, 0.5-2.5m and 2.5-8m were estimated %11, %15.3 and %21 respectively. From this
amount %17 were bent and %25 wounded, %43 had crown breakage and %15 were uprooted.
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Acucm. npogp. Hocpamonnax PAAQPATHEA; mazicmpanm Baxio XEMMATI;
acucm. Pamin HAHJ[I; acucm. Kanin CAJIEIIOYP — Yu-m
CiIbCbK020CNO0apcbKuXx HAyK i npupoonux pecypcie /icopoany, Ipan

IHomkomxeHHs 1epeB, 3aBlaHe pyOaHHAM Ta TPEJIOBAHHAM IICJIs
BUOIPKOBOI Jico3aroTibJi y Jici CeskaJ (Ha niBHo4i Ipany)

MeTtoro maHoro AOCHiHKEHHS OyJI0 BCTAHOBUTH IIIKOJTy, HAHECEHY pereHeparii JiciB
pyOaHHSIM Ta TPEITIOBAHHSM IIiJ] Yac BUOIPKOBOI JIICO3aroTiBIIi, III0 B OCTaHHI POKH, TOJIOB-
HO, 3aCTOCOBY€ThCSI Ha TepuTopii Ipany. /[ oliHIOBaHHS MONIKO/KEHb, 3aBJAHUX pere-
Heparii JiciB micis pyOaHb, BAKOPUCTOBYBABCS METOJ] BUOIPKOBOI Takcarii, a micis Tpe-
JIOBaHHS — METOJI PYYHOI BiZICOTKOBOI Takcarii. CesKaJChbKui JIIC pO3MIIIEHUNA Ha CXOM1
obnacti I'yinan B Ipani. BiH, rosioBHO, yTBOpeHHl epeBaMH TBEPAUX MOP1J (JUCTSIHUX),
takux sk Oyk (Fagus orientalis) Ta rpa6 (Carpinus betulus). [TomkomkeHHs Ha cMyTax Mij-
TpentoBaHHs Oynu OUTBIIMMU, HIK Ha Jicociii. YacTka MOMIKOKEHHS 3alIUIICHUX JEepPEB
Ha BucoTi 0-0.5 M, 0.5-2.5 Ta 2.5-8 M Oyna ouinenuii y 9.57 %, 14 % u 17.4 % BianosiaHo.
3 wmie€i kimbkocti 28 % nepes Oynu 3irHyTi, 31 % — monamani ta nomkoxedi, 41 % — i3
3JITaMaHUMH KPOHAMH.

Kuro4oBi cjioBa: jic TBepAMX ASPEBHUX MOPia; BHOIPKOBA J1iCO3aroTiBIIsl; MOIIKO/I-
YKEHHS pereHepallii JIiciB; JIICOCIYHI MACIKK; CMYTa IiITPEITIOBAHHS.

Introduction

Development and use of selection system in uneven-aged standard forest
management have increased the use of selection logging. In this regards, ground
skidding because of low cost and high efficiency is used more than the conventi-
onal skidding in primary transportation. On the other hand this system has high da-
maging effect on the residual stand and forest soil (6, 10). A report shows that the
percentage of damage on residual stand and saplings by using tractor skidding met-
hod was up to % 48 (12). Up to known different studies have been carried out on
the percentage of damage on regeneration and residual stand of selection and shel-
terwood systems. Although selection method has been used in Iran for the last few
years but studies have not been done on this system.

In this paper a study has been carried out in the seyahkal forest for determi-
ning felling and winching damage following selection logging on regeneration.

Materials and Methods

1. Study site

The study site is located in the Seyahkal region of Guilan, Iran (longitude
49.50"-49.57"N, latitude 36.35"-37.10"N). The forest structure in this region is
uneven-aged standard hardwood. Region area was 53 ha (47 ha was logged, 6 ha
was protected). Region height-limit was 400-800m. Rainfall is more than
1000 mm/year. The main species are Beech (Fagus orientalis), Hornbeam (Carpi-
nus betulus) and Alder (Alnus subcordata). Slope range is 0-120 % (dominant slo-
pe is 30-60 %). Selection methods were used in Harvesting and silviculture
(single/group selection). Harvesting volume was 600 m’/year which were extracted
by two-stage skidding system (with Zetor crawler skidder and Timberjack 450c
wheeled skidder). Logs were extracted to roadside in short/long logs.

2. Inventory methods

2.1. Felling gaps
Inventory method in this region was selective and sample plot forms was
circle. Sample plot area was varied due to: (1) region slope in felling gaps, (2) vari-
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ation size (diameter/height cuted trees), (3) number of felled trees per gaps and (4)
tree crown development. The felling damage on regeneration (dbh<10 cm) was as-
sessed in total felling gaps with handered percent inventory. In total region (31 fel-
ling gaps inventories) 113 trees were cut.

Table 1. Information of harvested trees in felling gaps

Fraxi- | Petero-
nus caria
carpi- |fraxini-

nifolia | folia

Acer
veloti-
num

Alnus
subcor-
data

Fagus ori- | Carpinus

Species entalis betulus

Number of
harvested 33 64
trees

Diameter = 1 35 150 | 35-125
limit (cm)
)| 309.745 | 225354

Species Number of harvested logs Volume of logs
Fagus orientalis 125 182.627
Carpinus betulus 121 120.665
Fraxinus carpinifolia 26 353
Peterocaria fraxinifolia 2.25
Acer velutinum 1.108
Total 341.89

After determining type and percentage of damage per felling gap in diffe-
rent height-limit of saplings the type and percentage of damage for total felling gaps
is determined by mean weight because the area of the felling gaps are different:

d, % (1)

g Nh ?
where: di, — % damage per felling gap; Ng: Number of damaged saplings; Nj —
Number of helthy saplings;

Z(ai ' dfg)
ng =—l za. 5
i
i

where: Dy, — % damage total of felling gaps; a;: area per felling gap; 2a;: area total
of felling gaps

% 2)

2.2. Winching strips

In order to determine the percentage of damage and type of damage to the
height-limit at log skidding stage in winching strips-limite, the handered percent
inventory were used. Also percentage of damage for total winching strips is deter-
mined by mean weight because the area of the winching strips are different.

_& % (3)

dws - Nh ’
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where: dys — % damag per winching strip; Ny — Number of damage saplings; N;, —
Number of helth saplings

Z (ai Ay )
— 1 0
ng zai g /0 (4)
1
where: Dy, — % damage total of winching strips; a; — area per winching strip; 2a;:
area total of winching strips
In (2), (4) formula area were determined according to hectare.

For determining type of damage the following code were used:
code 1: bent saplings

code 2: wounded saplings

code 3: crown breakage saplings

code 4: uprooted saplings

For drawing charts and extracting results the excel software were used.

Results

1) - In 31 felling gaps a total of 2192 saplings were Considered (192 sap-
lings of 0-0.5m height, 1027 saplings of 0.5-2.5m height and 968 saplings of 2.5-
8m height) in 3.4 hectare. In winching strips of 1.11 hectare 640 saplings were
considered, 58 saplings 0-0.5m of height, 300 saplings of 0.5-2.5m height and
282 saplings of 2.5-8m height. In total %10 of area were inventoried.
Number of saplings in felling gaps Minching strips

1200
1027
968
1000 1 —e
a0 |
——Feli
600 ng gaps
—— winchingstrips
400 1 300 282
197 a
200
58
0 . .
a05m a528n 258m
Heigth-imit

— Percentage of damage of saplings in felling gaps/winching strips

20.00%

15.00% -

—&—felling gaps

10.00% - ——winching strips

5.00% -

0.00%

0-0.5m 0525m 258m
Height-limit

2) - In felling gaps the persentage of damage on regeneration in height-li-
mit of 0-0.5m, 0.5-2.5 and 2.5-8m were estimated %9.57, %14 and %17.4 respecti-
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vely. Also in the winching strips the percentage of damage on regeneration in he-
ight-limit of 0-0.5m, 0.5-2.5m and 2.5-8m were estimated %11, %15.3 and
%21 respectively.

3)- In felling gaps, %28 were bent and %31 wounded and %41 crown bre-
akage were seen. Also in winching strips, %17 were bent and %25 woun-
ded, %43 had crown breakage and %15 were uprooted.

Percentage of damage type on saplings

40%
35% 7
30% 7
25% 7
20% 7
15% 1
10% 1
5% 7]
0%

——fellinggaps
—— winching strips

bent wounded crown breakage uprooted

Damage type

Discussion

1) - The height-limits of 0-0.5, 0.5-2.5 and 2.5-8 in felling gaps and
winching strips are shown in graphs below. Since the curve of number of trees per
hectare in uneven-aged stands in normal distribution showed a decreasing form,
but in this stand the curve dos not obey the normal form, this is due to the dense
cover Ruscus hyrcanus. The height of Ruscus hyrcanus were 40-50cm which had a
decreasing effect on regeneration process. Therefore for eliminate this problem the
forest soil in this stand should be ploughed.

Number of saplings in Number of saplings in this stand
normal curve of stand

1400
1600
1400
1200
1000
800
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400
200
[0 T e e e e e e R R

1200
1000 ~

800 -

—#— Numberof || | 600 1 —— Number of
saplings 400 4

saplings

200 -

0

0-051 05-25 258
AD (2O (MO OO O A0 m m m

PL N 9

Height -limite heigt-limit

2) - The results showes that the damage to the saplings increases as height
of saplings increases. The damage in 2.5-8 m height were highest because as the
saplings increases in height the elasticity decreases. On this basis in upper height-
limit with minimum pressure the damage increases.

3) - The amount of damage in selection logging for different hight-limits in
the forest of north of Iran is lower than the shelterwood logging.

References

1. Ahmadi, H. 1375. Determination of harvesting damages on forest stand, M.S thesis,
Tehran university of natural resources.

2. Tashakori, M. 1373. Determination of harvesting damages on forest stand, M,S thesis,
Tarbiat modares university of natural resources.

306 JlicoBa iH:keHepisi: TexHiKa, TEXHOJIOTis i 1OBKILISA



HaXKOBI(Iﬁ BicHuK, 2004, Bun. 14.3

3. Hossaini, M. 1376. Determination of harvesting damages on forest stand, M.S thesis,
Tarbiat modares university of natural resources.

4. Zobeiry, M. 1380. Forest inventory, Tehran university press, Iran.

5. Zobeiry, M. 1381. Forest biometry, Tehran university press, Iran.

6. Ashrafi, R. 1375. Forestry of north forests, Journal of forest and range, No. 31: pP. 31-33.

7. Sarikhani, N. 1380. Forest harvesting, Tehran university press, Iran.

8. Borhan mohammad & etal, (1987), Studying on logging damage due to different method
and intensites of harvesting in a hiil Diptrocarp forest of Peninsular mallyzia, vol.50, no.2.

9. Fredreickson T.S, Motacedo B. (2000), Regeneration of timber species following selec-
tion logging in a Bolivian tropical dry forest, forest ecology and management (131), 47-56.

10. Neil I, lamson H, clay smith, & Gary W.miller,(1985), Logging damage using on indi-
vidual — tree selection practice in applachian hardwood stands, northeastern forest experiment sation,
timber and watershed laboratory, p.o.box 404, parsons wv, 26287.

11. Neel M.C, J.& T. Ballard.(1992), Site and stand impacts of harvester-forwarder thi-
ning operations in a Douglas-fir plantation, jrnl.for.engr,4(1):23- 29.

12. Nyland R.D&w.j.Gabriel,(1971), Logging damage to partioally cut hardwood stand in
newyork state, state univ.cool. of for, syracus, univ.AFRI, res.pap.5,38p.

-

Assoc. Prof. Miroslav ROUSEK, PhD. — Mendel University of Agriculture
and Forestry, Brno, Czech Republic

RECYCLING BIODEGRADABLE OILS FOR THE HYDRAULICS
CIRCUITS AND PROTECTION OF THE ENVIRONMENT

The paper deals with problems of biodegradable oils produced on a rape-seed basis.
The oils replace mineral oils heavily disturbing natural ecosystems. Biodegradable oils are
manufactured as raffinates but the substance of our research is the development of recycled
products. Recycled products are produced from already used food oils in which refining
and additivation are carried out. It is demonstrated that oils can be evaluated by methods of
tribotechnical diagnostics using several parameters (viscosity, acid number, water content),
however, the only parameter reliably determining its quality and service life is peroxide
number which is much more better in recycled products than in raffinates. In diagrams,
changes related to time are given in the peroxide value in sixsamples, data on the mean ti-
me of service life and relative lifetime.

Keywords: protection of the enviroment, biologically degradable oils, hydraulic cir-
cuits, gearbox, recycling oils, reliability

Ilpogp. Mupocnae POYCEK — Yu-m cinbceko2o ma 1ico6020
2ocn-ea im. Menoens ¢ bpno, Yecoka Pecnyonixa

3HMKEeHHS BIVIMBY HA JOBKIJJIS HIJISIXOM IOBTOPHOI0 BUKOPUCTAHHSA
0i0JIOTiYHO PO3LIEIIIOBAHUX OJIMB JJI TiIPABJIYHUX CHCTEM

PosrnsnyTo npo6iieMyn BUKOpPHUCTaHHS 010J0TTYHO PO3LIEIUIIOBAHUX OJIUB, BUPOOJIE-
HUX 3 HAaciHHA parcy. [l 3MeHIIeHHS HETaTUBHOTO BIUIMBY Ha JOBKIISA 3alIPOMOHOBAHO
3aMiHy MIHEpaJbHUX MAacTUJ O10JO0TIYHO PO3IIEIUTIOBAHUMHU, SIKI BUPOOJISIOTHCS 13 BUKO-
pPHCTAaHUX Xap4YOBUX OJMB. SIKICTH OMMBH MOXeE OyTH OLIHEHa METOJOM TPUOOTEXHIYHOI
JIIaTHOCTHKHU 3a JCKIIbKOMa MapaMerpamMu (B'S3KiCTh, KUCIOTHICTh, BMICT BOJIM), OJIHAK
BU3HAYAIBHUM SIKICHUM TTOKa3HWKOM OJIMBH € BMICT MEpeKucy BonHIo. Llei moka3HuK €
BUIINM Y 010JIOT1YHO PO3UICTUIIOBAHUX OJIMBAX, HIK B OYUIIEHUX HadTompoaykrax. Ha mi-
arpaMax IMoKa3aHO JWHaMIKy 3MIHHU BMICTY MEPEKHCY BOJHIO B 010JOTIYHO pO3IIEILIIOBA-
HUX Ta MiHEpaJIbHUX OJINBAX 3a MEBHUM MPOMIKOK Yacy eKCIuTyaTallii.

KurouoBi cjioBa: oxopoHa JOBKI/UIA, O1070T1YHO PO3MICTUIIOBAHA OJIMBA, TiapaBIliy-
Ha CHUCTEMa, PEIYKTOP, IOBTOPHE BUKOPUCTAHHS OJIUB, HAIIMHICTD.
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