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JICHHBIE OOBEKTHl JOCTYIHBI IS
YMEPEHHOTO MOCEIIEHHUSI.

K mpenmymecrsam ApTHHCKOTO
paiioHa OTHOCHUTCS TO, YTO TYPHU3M
MOXeT ymauHo (He TpeOyst 00Jib-
LIMX 3aTpar Ha NPOM3BOICTBO TY-
PHCTCKOTO TPOAYKTa) COYETaThCS
C JpYyrUMHU BUJAMU HPUPOAOIIOIb-
CENIbCKUM  XO3SICTBOM,
priOonoBcTBOM. PaszButre Typuzma

30BaHUAA:

COJIEHCTBYET COXPAHEHUIO MPUPO/I-
HBIX KOMIUICKCOB, OpPraHU3aL1H Ha-
LMOHAJIbHBIX APKOB.

Kpome Toro, opranuzauus Ha
JAaHHOM TEPPUTOPUH TaMSTHHKA
npupozbl «Cabap» Oymer obecrie-
YMBaTh B3aUMOJICHCTBHE U JIAlTb-
Helillee pa3BUTHE PA3IMYHBIX BU-
JIOB TypU3Ma B APTUHCKOM paiioHe:

1) oTHOrpadmuecKkoro Typus-
Ma. ApTUHCKUI paliOH YHUKaJeH
u B 3ToM Ia”e. Ha ero Teppuro-
pUU IPOXKUBAKOT MAPUNLIBI, COXpa-
HUBIINE WUCKOHHYIO KYJIBTYpY, IO-
KIIOHSIOIINECS JIECHBIM IyXaM H
uaojaM. DHTY3UACThl YXKe ceiluac
cobuparoT 3THOrpapUUeCcCKUuil Ma-
Tepuan sl My3es, pacloiIOKeH-
HOTO B JloMe KylbTypbl;

2) HWCTOPUYECKOTO
B n. Aptu 10 cux nop AelcTByeT
€IMHCTBEHHBI B MHpE 3aBOJ I10
MIPOU3BOJICTBY KOC METOJOM KOB-
ku. Ha tepputopun 3aBoga coxpa-
HWINCH KOpITyca,

TypHu3Ma.

MOCTPOEHHBIE
elie Bo BpeMeHa J{eMu0BbIX;

3) Hay4HO-TIO3HABATEIIBLHOTO TY-
pusMa. B n. Aptu HaxonuTcst mar-

HUTOMETEOpOJIornyecKkasl oocepsa-
TOpHUs — TIEPBOE Ha Ypajie HayyHOe
yupexxaeHue
Wncruryra reopmsuku YpO PAH),
3HAYEHUE HCCIEIOBAaHUI KOTOpPOU
0OIIETIPU3HAHO BO BCEM MHUPE.

(cerogust  unman

Wrak, ucxoass u3 BbIICTIPUBE-
JICHHBIX JaHHBIX MOXXHO CJieJaTh
BeIBOM, uTto co3ganue OOIIT nHa
AaHHOM TEPPUTOPHUU CBOEBPEMCH-
HO M aKTyaJbHO.

Vxke ceifuac mpouwio HECKOJIbKO
SKCIIECAUIINHI, COCTOSIINX U3 MPEa-
CTaBUTEINICH JTAbHETO 3apyOeKbs,
KOTOpBIE TIOCETUJIM APTHHCKHUN
3aBOJl, MApUHCKHE M TaTapcKue
TTOCEJICHUS, YHHWKAIbHBIC ITaMsIT-
HUKU TIPUPOJIBIL.
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APPLICATIONS OF UNCONVENTIONAL FERTILIZERS
ON FOREST SCTOTS PINE NURSERIES IN THE URALS

(ONbIT MPUMEHEHUA HETPAQULNOHHBLIX YOOEPEHWUA NPU BbIPALUMBAHUA
CESHLUEB COCHbl OBbIKHOBEHHOMW (PINUS SYLVESTRIS L.) HA YPATIE)

The article presents information on the possibility of using non-traditional fertilizers, which are prepared on
the basis of production wastes. Currently, they are accessible, affordable and at the same time highly effective
means of increasing the fertility of forest soils. The changes in the parameters of planting material when making

these mixtures.

Ilpeocmasnena unopmayus 0 803MOHCHOCU UCNONb30BAHUSL HEMPAOUYUOHHBIX YOOOPEeHUll, KOmopble
NPUCOMOBIIEHbL HA OCHOBE OMX0008 NPOU3800CME. B Hacmosiujee pems OHU ABAAI0OMC 00CMYNHbIMU, He00-
PO2UMU U BLICOKOIPPEKMUBHBIMU CPEOCTNEAMU NOBbIULEHUS NI000POOUsL lecHblX nous. [lpoananusuposanvi
UBMEHEeHUsl NApAMEempPos NOCAOOYHO20 MAMEPUANA NPU BHECEHUU OAHHBIX cCMecell.

About 600-800 seedlings and
saplings for planting are grown in
forest nurseries of Russia annu-
ally. It is the main method of re-
generation. Most of the nurseries
are located in the zone of low soil

fertility and used for a long time.
This has a negative impact on the
quantity and quality of planting
material (Rodin et al., 1989).

The use of conventional mineral
and organic fertilizers in forestry is

limited due to their high cost. As a
cheap and at the same time highly
effective means of increasing of
forest soil fertility can be applied
fertilizers, based on various waste
products (Romanov et al., 1983).
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Some types of waste, such as
sewage sludge, have a high con-
tent of soluble organic compounds
and elements, which influence the
growth and development of plants.
The purpose of this study is to
investigate applications of 6 types
of unconventional fertilizers on for-
est Scots pine (Pinus sylvestris L.).
Some fertil-
izer mixtures were applied such
as a mixture of peat and an ac-
tive sludge; surplus active sludge
treated with lime milk; surplus
active sludge after mechanical
dewatering; ashes of “Solikamsk-
bumprom” enterprise; the mixture
of sewage sludge and excess ac-
tive sludge; a mixture of sewage
sludge, active sludge and ash of
“Solikamskbumprom” enterprise.
These mixtures were provided by
Perm National Research Polytech-
nic University.

The investigations were in two
forest nurseries: the Ural train-

unconventional

ing experimental forestry USFEU
(UUOL) and the State Institution
“Sukholozhsky forestry” (Metod-
icheskie ..., 1964; Sokolov, 1967;
Szczerba, 1967; Peresypkin et al,
1989). Fertilizers were applied
between rows on sample plots
(1x1 m) (I m?). At the same time
parts of sample plots were fixed
where fertilizers were not used.

Each mixture was applied at
doses of 500 and 1000 kg per ha
to annual and biennial Scots pine
seedlings.

In the State Institution “Suk-
holozhsky forestry” forest nursery
the fertilizers were applied by root
method with preliminary and sub-
sequent soil scarification. It was
on July 10, 2013 at temperature
23-24°C in cloudy weather. At the
Ural training experimental forestry
the fertilizers were used on July
11, 2013 at temperature 25-26°C
in sunny weather. Each sample plot
is located at a distance of 50 cm

to 2 m from each other. Also a map
for the plots was made.

After the end of the growing
season 30 seedlings in each sample
plots were dug. In the laboratory
the basic parameters were identi-
fied: the height of the seedling, the
diameter of the neck of the root,
the root length, the number of yel-
low and green needles (Novoselt-
seva, Smirnov, 1983).

The measurements were pro-
cessed by methods of variation
statistics. Table presents data of all
criteria.

Notes: “+” — a positive impact
on one or the other option of seed-
lings and is higher than in the con-
trol plot; “-”
control plot.

Table shows the effectiveness
of the use of certain mixtures.

At the forest nursery UUOL
USFEU, when we applied a mix-
ture of sewage sludge and active
sludge (at 1,000 kg/ha) for biennial

— lower than in the

Effect of uncoventional types and doses of fertilizers on the state of Scots pine seedlings

The The
The average average Part of
Type of fertilizer Dc;iehl;g II;\;T;ae%:r average | length of length yellow
P height the root of the needles
system needles
1 2 3 4 5 6 7
Forest nursery UUOL USFEU
Biennial seedlings
1 : 500 - - - + +
1. A mixture of peat and active sludge 1000 ) ) N ) n
2. Excessively activated sludge treated with lime 500 - - - + +
milk 1000 - - + + +
3. Excess activated sludge after mechanical 500 - : - + +
dewatering 1000 - + - +
4. Ash of «Solikamskb terpri S00 " - i " N
. Ash of «Solikamskbumprom» enterprise 1000 ) ) ) ) N
5. The mixture of sewage sludge and active 500 - - + + +
sludge 1000 + + - - +
6. The mixture of sewage sludge, activated
ludge and ash of «Solikamskbumprom» >00 * ) N * A
stucee 1000 - - - - +
enterprise
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End table

I R ¢ | s | 6 | 7

Annual seedlings
. . 500 + + + - -
1. A mixture of peat and active sludge 1000 n . ) N )
2. Excessively activated sludge treated with lime 500 + + - + -
milk 1000 + - - - -
3. Excess active sludge after mechanical 500 + + - + -
dewatering 1000 _ + + + _
. . 500 + + - - -
4. Ash of «Solikamskbumprom» enterprise 1000 n n ) N )
5. The mixture of sewage sludge and active 500 + + - - +
sludge 1000 + + - + -
61. "1(;he migturfl otf sesw?_ie sluliibge, activated 500 n n - n n
sludge and ash of «Solikamskbumprom» 1000 n n - n )

enterprise
Forest nursery of State Institution «Sukholozhsky forestry»

Biennial seedlings
. . 500 - + - - -
1. A mixture of peat and active sludge 1000 ] n . ) ]
2. Excessively activated sludge treated with lime 500 ) - - - -
milk 1000 - + - -
3. Excess active sludge after mechanical 500 - - - - -
dewatering 1000 - - + - -
. . 500 - + - - -
4. Ash of «Solikamskbumprom» enterprise 1000 ] n ) ) )
5. The mixture of sewage sludge and active 500 - - + + -
sludge 1000 + + + - -
6. The mixture of sewage sludge, active sludge 500 + + + - -
and ash of «Solikamskbumprom» enterprise 1000 - + + + +

Annual seedlings
. . 500 - + + +
1. A mixture of peat and active sludge 1000 N n - n )
2. Excessively active sludge treated with lime 500 - n ) + +
milk 1000 - + -
3. Excess activated sludge after mechanical 500 - + i + +
dewatering 1000 - - + +
. . 500 + + + +
4. Ash of «Solikamskbumprom» enterprise 1000 + 4 - 4 .
5. The mixture of sewage sludge and active 500 + + ) + -
sludge 1000 + + + -
6. The mixture of sewage sludge, active sludge 500 + + ) - -
and ash of «Solikamskbumprom» enterprise 1000 + + + +

seedlings, there is a positive effect
on the height of the aerial part.
Adding other types and doses of
unconventional fertilizers at bi-
ennial Scots pine seedlings cul-
tivation resulted in a statistically

significant decrease in the indices
of average height compared to the
control.

In the State Institution “Suk-
holozhsky forest” forest nursery
only a mixture of sewage sludge

and active sludge (at 1,000 kg per
ha) and the mixture of sewage
sludge, active sludge and ash of
“Solikamskbumprom” (in at 500 kg
per ha) influenced on the aver-
age diameter of biennial seedlings
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positively. At the annual seedlings
at both doses had a positive im-
pact of Ash “Solikamskbumprom”
enterprise, a mixture of sewage
sludge and activae sludge and the
mixture of sewage sludge, active
sludge and ash of “Solikamskbum-
prom” enterprise. In other cases,
the average diameter of consider-
ably lower than in the control sam-
ple plot.

All mixtures had a positive ef-
fect on the average diameter of an-
nual seedlings in nursery UUOL
USFEU, except a mixture of active
sludge after mechanical dewater-
ing (at 1,000 kg per ha). The mix-
ture of ash “Solikamskbumpromy
enterprise (at a dose of 500 kg per
ha), a mixture of sewage sludge
and active sludge (at 1,000 kg
per ha) and the mixture of sew-
age sludge, activ sludge and ash of
“Solikamskbumprom» enterprise
(at a dose of 500 kg / ha). have

positive results on biennial seed-
lings. Other substances had no sig-
nificant effect.

It should be noted that the av-
erage length of the root system in
the nursery the State Institution
“Sukholozhsky forestry” of an-
nual seedlings none mixture had a
positive impact, all the indicators
are below control. But all mixtures
affected the average length of the
needles positively

When we applied the unconven-
tional fertilizers in nursery UUOL
USFEU, there is an increasing of
part of yellow needles of bien-
nial seedlings, we can observe a
decreasing for all variants of the
experiment.

In the “Sukholozhsky forest”
nursery, on biennial seedlings part
of yellow needles is smaller in
all test areas, except for the site
when applying mixture of sewage
sludge, activate sludge and ash of
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2. The effectiveness of uncon-
ventional fertilizers applying in
the State Institution “Sukholozh-
sky forestry” nursery was higher
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cultivation cause the need for
further research in order to select
the best types and doses of ferti-
lizers.

4. To determine the optimal
types and doses of unconventional
fertilizers it is necessary to study
soil provision by nutrients.
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