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INFLUENCE OF NATURAL PLANTATIONS
WITH PARTICIPANCE OF VELVETWEED
OAK ON SOIL FERTILITY
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According to research in natural 31-167 annual overgrown plantations
of velvetweed oak established that in soil of mixed forest plantation more humus
and nitrogen compared with pure. On the content of phosphorus
and potassium certain regularity was not found.
Keywords: velvetweed oak, forest floor, physical and chemical properties of soils.

Problem formulation

Formation and improving of organ-
ization of the territory of agricultural
enterprises requires to getting out from
using degraded and unproductive lands,
transforming them into the direction of
increasing environmental functions.
Therefore land with the most
degradationed soils both from econom-
ic and environmental reasons most
appropriate transform under afforesta-
tion.

Creation of persistent and highly ar-
tificial plantations possible with com-
prehensive study not only biological
and environmental features of tree
species, but also a reverse effect of life
activity of tree stand on soil properties.
Especially it important at stopping the
intensive use of agricultural land for a
fixed period and afforestation of de-
graded and unproductive lands, eco-
nomic use which is environmentally
and economically not effective. Con-
sidering all these features will make it
possible to form biotic persistent and

highly productive afforestation with
simultaneous improvement of soils.

Analysis of the recent scientific
research and publications

Academician S.S. Sobolev indicates
that the forest is the most effective and
powerful tool to combat with soil ero-
sion [5]. Planting and sustained growth
of woody vegetation at some land not
only affects on soil moisture, but also
on its physical and chemical properties.
In the opinion of S.V. Zonna [2], in all
cases after 10-20 years, and sometimes
rather, orest vegetation causes clear
regular changes in the soil. Direct ex-
periments of V.I. Oberto [4] showed
that a significant impact on soils has
been observed for 16 years after affor-
estation of land. At this great im-
portance has the forest floor, during the
decomposition of which nutrients pene-
trate into the soil and improve it’s
properties.

Forest floor plays an important role
in the life forest plantations, especially

38

N2 42015



MoHimopuH2 ma 0xopoHa 3emerb

in Steppe. Therefore, learing of it’s
reserve and properties give particular
attention such scientists as: V.S.
Nakonechnyy, V.F. Romanovskyy
(1979); V.V. Babenko, T.V. Bolehano,
N.M. Nosovska (1986); LA.
Dobrovolskyy (1986); Ya.D. Fuchylo
(1987) and others.

Aim of the article - to investigate
the influence of the composition, age
and completeness of natural plantations
of velvetweed oak on the reserve of
forest floor and physical and chemical
properties of soil.

Results of the research.Plantations
of velvetweed oak in Ukraine and Re-

public of Moldova located in the
southern regions, characterized by
insufficient amount of atmospheric
precipitation and high temperatures.
It’s natural and artificial plantations
occupy normal chernozems, and also
are found on dark-grey forest loamy
soils.

On soil fertility significantly affects
the forest floor. In pure natural planta-
tions it’s reserve ranges from 13,2 to
22, 7, t/ha (table.l1). Moreover condi-
tions of habitat no significant impact
on it’s mass. Reserve of defoliation of
mixed plantations considerably exceeds
it’s weight in pures.

1. Reserve of forest floor in relatively clean natural plantations
of velvetweed oak. Hyrbovetskyy forestry

Testing A Faction of forest floor
. . ge, Sum
area Species composition -
Num years| semi- |4 [branches, bark, total
) decompose P acorns
37 100% Quercus pubescens + 80 5.0 14,8 14 21,2
Q.robur 23,4 70,0 6,6 100
36 100% Q.pubescens + Acer 165 5,6 15,3 1.8 22,7
campestre 24.4 67,5 8,1 100
5 100% Q.pubescens + Robinia 130 3.9 15,8 1.5 21,2
pseudoacacia 18,6 74,2 7,2 100
7 100% Q.pubescens + Acer 60 2.8 8.8 1.5 13.1
tataricum 21,0 67,1 11,9 100
0 2.3 9.6 2,0 13.9
73 100% Q.pubescens 55 16.6 69.1 14.3 100
Note. Here and further in the numerator shows the quantity of forest floor in tonnes per
hectare, and in the denominator - a percentage.

According to our data with increas-
ing of age to a certain limit, reserve of
forest floor increases significantly.
Thus, in 30-th years plantations it
makes about 9-10 t/ha (testing area

(TA) 46 and 51), in 50-55 years — 12-
15 t/ ha (TA 48, 49, 72) and in planta-
tions older than 70 years (TA 52, 53) -
20-25 t/ha (table. 2).
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2. The influence of age on the natural plantations on the reserve of forest
floor. Hyrbovetskyy forestry. Very dry groves.

Testin Faction of forest floor
esting . L Age, . decom| branches, | Sum
area Species composition semi-
years pose bark, |total
Num. decompose ACOINS
1 2 3 4 5 6 7
80% Q.pubescens , 10% Q. 23 6.2 13 9.8
46 Ipetrea, 10% Q. robur 301 234 | 631 | 135 |100
51 60% Q.pubescens , 20% Q. 30 1.7 6.5 0.8 9.0
petrea, 20% Cerasus avium 19,2 71,8 9,0 100
48 80% Q.pubescens , 20% Q. 50 2,6 8.0 14 12,0
petrea, 21,4 66,9 11,7 100
49 90%Q.pubescens , 10% Q. 55 3.2 10,5 1,5 15,2
petrea, 21,2 69,0 9,8 100
100% Q.pubescens , singly 1 1 212
52 |Robinia pseudoacacia 130 %_,96 7%:% 7:% 100
80% Q.pubescens, 10% Robinia
53 |pseudoacacia, 10% Fraxinus 135 33 20.0 22 21.5
acac ; 19,3 72,6 8,1 100
excelsior, singly Ulmus foliacea

ness and reserve of forest floor not
observed (table. 3).

If the presence in plantation dense
undergrowth of certain correlation
between the age of tree stand its full-

3. Reserve of forest floor in natural plantations
of velvetweed oak depending on their fullness. Very dry groves

Testing Age Faction of forest floor Sum
area | Species composition e%r’s semi- Sum branches, bark, total
Num. y decompose | total acorns
90%Q.pubescens,

39 10% Q. robur, brush- 70 5.2 12,9 1.6 19.7
wood thick Acer 26,5 65,5 8,0 100
tataricum

47 60% Q.pubescens, 70 3.0 10.6 19 15.5
40% Q. petrea 19,7 68,5 11,8 100

69 100% Q.pubescens + 65 2,0 15,2 1.0 18,2
Q. petrea 11,0 83,7 5,3 100

2.3 9.6 2.0 13.9
0, “ad Lo oV EA A
73 100% Q.pubescens 55 16.7 69.0 143 100

Contents of nutrients in newly cut
leave changes depending from condi-
tions of habitat. Thus, the 160 - th
years plantations of velvetweed oak
located on the south-western slope
steepness of 18°. In newly cut leaves,

located in lower part of slope, contains
more nitrogen, magnesium, but less
calcium, potassium and phosphorus
and approximately identical quantity
(table. 4).
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4. The content of nitrogen and ash elements in
the leaves of velvetweed oak,% on dry matter
(TA 54, age of plantations 160 years). Hyrbovetskyy forestry

Nitro-

Phos-

Pota-

Location of trees | Ash : Calcium| Magnesium |pH water
gen | phorus | ssium
South-western slope
upper part 0,44 | 1,37 0,40 1,99 0,68 0,30 5,35
lower part 043 1,75 041 1,87 0,44 0,60 5,30

According to our data, the amount
of nutrients in forest floor affects the
composition of plantations. In mixed
plantations in comparison with rela-
tively pure, in forest floor more nitro-
gen, calcium and magnesium. Phos-

phorus and concentration of hydrogen
ions approximately identical quantity
(TA 45, 49, 37 and 47). Certain regu-
larity for content of potassium in or-
ganic precipitation is not determined
(table. 5).

5. The content of nitrogen and ash elements in the forest floor of natural plan-

tations,% on dry matter

Testing . o Age, Nitro-| Phos- | Pota- | Cal- | Magne-| pH
area | Species composition Ash : - .
Num. years gen | phorus |ssium| cium | sium | water
49 190% Q.pubescens, 55 10,23/0,33 | 0,30 | 1,35 | 0,45 1,16 | 6,33
10% Q. petrea
1 2 3 4 5 6 7 8 9 10
45  160% Q.pubescens, 55 10,16/ 0,99 | 030 | 1,57 | 0,49 | 1,18 | 6,30
40% Q. petrea +
Q.robur, Cerasus
avium
47  160% Q.pubescens, 70 (0,20( 0,67 | 0,30 | 1,42 | 0,52 | 1,01 | 6,28
40% Q. petrea
37  |100%Q.pubescens + 75 10,30/ 0,59 | 0,31 | 1,74 | 0,34 | 0,63 | 6,19
Q. robur

According to data of .A. Krupenikova
[3], under plantations of velvetweed oak
forming xerophytic - forest chernozems.
They differ from from chernozems of
southern Moldova, that are formed under
steppe plantations, wealth of humus. Our
research has shown that, despite the same
soil types in Hyrbovetskyy forestry the
largest quantity of humus (1,80-4,80 %) to
a depth of 120 cm was found in the natural
55 year old plantations of composition
50%  Q.pubescens  30%  Robinia
pseudoacacia, 10% Q. robur,10% Fraxinus
excelsior (TA 39) and least (1,08-3,45 %)
in 76-167 years old conditional pure plan-
tations of velvetweed oak (TA 36, 37).

Interim place by humus content in the soil
occupied by 41-year-old mixed plantations
of composition 80% Q.pubescens , 20%
Q. robur (1,81-3,95%; TA 35). Nitrogen in
the top 50-cm layer of soil is also more in
natural 53 years old mixed plantations
(TA39). In this plantation nitrogen less
with depth than other investigated planta-
tions. In conditional pure plantations (TA
35 and 36) to a depth of 38-42 cm amount
of nitrogen is identical, and the deeper it
less in spoiled by long standing plantation
(TA 36). The admixture of white acacia
increases the nitrogen content only in the
upper accumulative horizon (TA 39,
table. 6).
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6. Physical and chemical properties of soil in natural plantations with the
participation of velvetweed oak and others breeds of Hyrbovetskyy forestry

Test Pow Ni- Amount of | Hydro-
ing | Species Igfi-c erof gtefg\(/)ef Hu- | tro- lilhOﬁS I;(i)ut?;' absorbed Iytic | pH | pH
area| compo-| | = .- hori- |~ | mus, | gen p bases acidity | wa- | sa-
i 1 .
I:Irlll Stion | on ZC(;E’ scence % mg/ 100 gofsoil | mg-eq./ 100 g of soil fer | line
80% | A, |3-38] Nonc | 395 | 548 499 [ 1339 | 3008 631 [600]3.15
Q.pube 38- Effer-
scens, | B, vescen| 2,60 [3,17| 1,07 | 74,16 | 50,88 0,54 [8,00]735
20% 68 1 e
33 | Q robur 68-
20U g, | O | >> | 181 [260] 107 | 7004 | 5099 | 036 |815]7.54
a0 | C | 1| > 1os| 71| 106 (6528 | 5044 | 018 819|754
To0vs | AL 442 None [ 342 [ 548 336 | 1442 | 2575 304 664582
0
Qpube| By | %o | >> [233] 286 256 [ 1326 | 2101 250 |635|5,55
scens +
36 | Acer | B, | [o7| > [095]229| 204 [ 1377 | 1989 143 670|565
campes Effer—
(fg;-) C [ 105 [vescen| 032| 143 | 1,06 | 6528 | 50,18 036 |7,95|7.55
Cce
A, [348| None | 345 [490] 567 | 1288 | 2966 | 3.0 |583]5.98
Effer-
é%?fﬁ’e B | o |vescen| 162|375 | 157 | 2270 | 4326 090 |722|7.67
37 scéns+ ce
Qrobur| B, | Y0 | > | 108[3,17] 2,06 | 2060 | 50,88 0,18 |7.74|7,69
(75)
c |V = |043|257| 106 [ 1730 | 5059 018 [7.85]7.71
50% | A, |3-52] None | 480|606 593 | 1442 | 773 505 [640]5.70
.pubesc 5. Effer-
ens, | B vescen| 2,35 | 3,17| 1,07 | 6798 | 41,51 054 752|737
SO%RO 86 ce
pls’gfllgo B, | 5| > | 180|114 106 | 6324 | 5049 018 |[8,14]755
acacia,
39 110%Q.
robur,1
0
o Lo 1200 = 032 086| 106 [ 6120 5059 | 018 |825]755
s excel-
sior
(55)

Larger humus content and nitrogen
in plantations involving velvetweed
oak, acacia white and ash explaining
that that organic defoliation of two last
contain much nitrogen and accelerates
the decomposition of organic defolia-
tion of oak [1]. In addition, on the roots
of acacia white developing tuberous
bacteria, extinction of which increases

the nitrogen content in soil. Intensive
development of soil invertebrates in the
soil cultures of ash and microorganisms
in its rhizosphere provides better re-
tention of nutrients from washing out
in the lower horizons of soil. The ad-
mixture of ash in oak plantations, thus
increases the fertility of the soil in the
upper horizons of soil.
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According to the content phospho-
rus, potassium, the amount of absorbed
bases and hydrolytic acidity, and also
concentration of hydrogen ions certain
regularity we have not found. In soil of
some plantations more potassium,
phosphorus, the amount of absorbed
bases in the humus horizon, and other
more in alluvial or illuvial horizons.

Conclusions

Reserve of forest floor in relatively
pure natural plantations of velvetweed oak
ranges from 13 to 23 t/ ha. Conditions of
habitat does not significant impact on
reserve of forest floor, but the composition
of plantations affect it’s weight. In mixed
plantations on the reserve of forest floor
affects age and fullness. Defoliation of
mixed natural plantations much bigger
than defoliation of pure. In the presence of
dense undergrowth in plantations of certain
dependence between age of tree stand, it’s
fullness and reserve of forest floor not
observed.

The content of nutrients in the newly
cut leaves depends from conditions of
habitat: on quantity of them in forest floor
affects the composition of plantations.

In plantations of velvetweed oak in
the upper accumulative horizon of soil
humus content ranged from 3.42 to 4,
80%, at a depth of 130-150 cm - from
0.32 to 1.05%, nitrogen - accordingly
from 1.90 to 6.06 and from 0.86 to 2.57
mg per 100 g of soil. Certain
ependence between humus content and
nitrogen in the soil is not revealed.
According to the content of phosphorus
and potassium in the soil of all investi-
gated plantations taking into account of
age, composition, landscape elements
and depth of sampling defined regulari-
ty is not revealed.

Amount of absorbed bases in the inves-
tigated plantations gradually increases to a
depth of 80-100 cm, which is explained by
the presence of carbonates in lower layers
of soil. Hydrolytic acidity is in the range of
3,2-6,3 mg-eq. by 100 g of soil in accumu-
lative horizon and 0,18-0,36 at a depth of
130-150 cm. With the depth in all planta-
tions hydrolytic acidity and the concentra-
tion of hydrogen ions systematically re-
duced.
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* K ok

Mo uccnedosaHusam 8 ecmecmaeHHbix 31-167
/IEMHUX 0POC/IesbIX HacaroeHuax dyba nywiu-
CMo20 YCMaHOoB/1eHo, Ymo 8 1o48e CMeuwaHHbIX
HacaxOeHuli bonblie 2ymyca u a3oma o cpas-
HeHuto ¢ yucmoimu. Mo codepxcaHuro gpocghopa u
Kanua onpedesneHHOU 3aKOHOMepHOCMU He
8bIS8/1EHO.

Kntouesoie cnoea: 0yb6 nywucmell, necHas
noocmusika,  (pU3UKO-XUMuYecKue  csolicmea
noye.

* K k

3a OocnidreHHAMU 8 npupooHux 31-167 piy-
HUX 110poCc/1e8ux HacaodxeHHsAx Oyba ryxHacmoeo
8CMAHOB/EHO, WO 8 rPyHMI 3MILAHUX siCOHaCa-
OxeHb binbwe 2ymycy i asomy MOpieHAHO 3
yucmumu. 3a emicmom ¢hocghopy i Kanito rnesHoi
30KOHOMIpPHOCMI He BUAB/EHO.

Knrouosi cnoea: dy6 nyxHacmud, sicosa mnio-
CMUYIKQ, QPiBUKO-XIMIYHI 8AaCMUBOCMI rpyHMIB.
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