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[pescraBiieHbl Pe3yJIbTATH HCCIIEA0BAHUM
OMOXMMHUYECKHUX MMOKA3aTeNIei aCCUMUITUPYIOIINX
opraHoB TomnoJjist 6anp3amuueckoro (Populus
balsamifera L.)npouspacraromiero B ycaoBusax
TOPOJCKOHN Cpe/bl Ha TPEX OIMBITHBIX IIIOIIAAKAX: Ha
TEPPUTOPUH TOPOJCKUX JIECOB; HA Ta30HAX,
PAacCIIOJIOKEHHBIX BAOJIb YINYHO-IOPOKHOMN CETH; B
ckBepe. Bce Tpu ONBITHBIC TUIOIIAAKH PACITONIOKCHBI
B rpanunax ropoaa HoBocubupcka. Y ctaHOBICHO,
4TO CpellHEeE 3HAYCHUE CYMMEBI XJIOPO(QHUILIIOB B
rOpoJCKHX Jiecax Ha 13%HmKe, YeM B CKBEpE U Ha
9% HiKe, YeM Ha 03CJICHEHHBIX TEPPUTOPHUAX BIOJb
YIUYHO-TOPOXKHON ceTH. CpeHee 3HAYCHUE CYMMBI
(haBoHOMIOB B Niecy Ha 10%Beimie, ueM Ha IBYX
JPYTHX OMBITHBIX IUIOMIaAKaX. HIEKC a30THOTO
Oananca B ecy Ha 30%HIDKE, YeM B CKBEPE U Ha
19% Hwmke, 4eM Ha YIHYHO-IOPOKHOMN CETH
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The results of studies of the biochemical pararseter
of the assimilating organs of balsam poplar (Papulu
balsamifera L.) growing in an urban environment at
three experimental sites are presented: in thiaerr
of urban forests; on lawns located along the road
network; in the park. All three experimental sitee
located within the city of Novosibirsk. It was fadin
that the average value of the amount of chloroghyll
in urban forests is 13% lower than in a public gard
and 9% lower than in green areas along the road
network. The average value of the amount of
flavonoids in the forest is 10% higher than at the
other two experimental sites. The nitrogen balance
index in the forest is 30% lower than in the pamld a
19% lower than in the road network
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Balsam poplar (Populus balsamifera L.) is a pramgidree crop, widely

used in urban landscaping in the 50-70s post-warsyeTo date, mature

plantings grow in areas with different conditiohs Novosibirsk, balsam poplar
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was used to create forest crops in urban forestsireet landscaping and in
decorative landscaping of public gardens.

To study the biochemical indicators of assimilatorgans, three sample
plots with different environmental conditions weselected in the following
areas in Novosibirsk: the territory of urban fosest the Pervomaisky forestry
area, landscaping of the road network of Petukihoze§ park named after. M.I.
Kalinina.

The purpose of the study was a comparative assasame establishment
of differences in the state of the pigmentary caxplinder the influence of
stress factors [1].

Study of biochemical parameters of assimilatingaosybalsam poplar
(Populus balsamifera L.) was carried out usingpdetaflavonoid and
chlorophyll meterDualex Scientific [4,5] in the ZD8rowing season.

The physiological and biochemical characteristicassimilating organs,
which determine growth and reproductive processed fre sensitive to
environmental changes, are used for early diagradsiee condition of plants
[2]. Flavonoids are indicators of plant nitrogeatss. If plants do not experience
a lack of nitrogen nutrition, they use basal melisboto synthesize nitrogen-
containing molecules, including chlorophylls, andven there is a lack of
nitrogen, plants direct metabolism to increasesirghesis of flavonoids [3].

To objectively assess the results of the study, additionally
obtainedindicators of nitrate nitrogen in the dayler of 0-20 and 20-40 cm on
the same test plots.

Materials and research methods

Samples of assimilating organsbalsam poplar (Pspbhisamifera L.)
and soil samples were collected in Novosibirsk bree sample plots with
different environmental conditions in the followiageas: the territory of urban
forests inPYervomaisky forestry area, landscapifigthe road network of

Petukhov Street, park named after. M.l. Kalinina.
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The study of samples of assimilating organs of dmalpoplar (Populus
balsamifera L.) was carried out usingportable ffenid and chlorophyll
meterDualex Scientific in the laboratory of biotaotogy and seed science of
SibBS TSU.

Agrochemical testing of soil samples for nitrateeagen in soil layers of
0-20 cm and 20-40 cm (N-NO3), ppm was carried n@tacordance with GOST
26951-86 soil. Determination of nitrates was carmit using the ionometric
method. lon-selective electrode Alice-121NO3 “Anibh00” in the laboratory
of phytodiagnostics and agrochemistry of the ceofeagricultural technology
“Agrodoctor”, Novosibirsk.

Research results and discussion

The results of studies of biochemical parametersthef assimilating
organs of balsam poplar (Populus balsamifera Ld) agrochemical testing of
soil samples for nitrate nitrogen in soil layer0e20 cm and 20-40 cm have the
following values:

Measurement data for the following biochemical pseters: sum of
chlorophylls, sum of epidermal polyphenols, nitnogealance index (NBI -
Nitrogen Balance Index) are given in Table 1.

Table 1

The value of biochemical parameters in balsam poplilovosibirsk.

Sum of| Total Nitrogen
An object chlorophylls | flavonoids, Balance Index
a+b, pg/cm2 | pg/cmz2 (NBI)
Urban forests 29.0+0.7 1.54 + 0.04 19.5+0.7
Square named after M|]l.32.7 £0.7 1.38 £0.04 252+1.1
Kalinina
Petukhova street 31.7+0.5 1.39 +0.03 23.2%+0.5

It was found that the average value of the amotiohlmrophylls in urban
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forests is 13% lower than in a public garden andl®@¥er than in green areas
along the road network. The average value of theuamof flavonoids in the
forest is 10% higher than at the other two expemiadesites. The nitrogen
balance index in the forest is 30% lower than mplark and 19% lower than in
the road network. Thus, it can be noted that tieeselack of nitrogen nutrition
in balsam poplar (Populus balsamifera L.) cropsitied in the urban forests of
the Pervomaisky forestry area in Novosibirsk. Tlestlbiochemical indicators
are characteristic of the plantings in the park edrafter. M.l. Kalinina. The
biochemical indicators of the plantings on Petukh@®treet occupy average
values, despite the least favorable, from an enunental point of view,
arrangement of plants.

Data from agrochemical testing of soil samplesgaren in Table 2.

Table 2

The value of nitrate nitrogen in the soil layer @-and 20-40 cm in

Novosibirsk

An object N-NO3 | D* % N-NO3 | D*, % d**,%
(0-20), (20-40),
ppm ppm

Urban forests 1.4 20.0 1.2 20.0 0.6

Square name@d23.5 15.0 7.1

after M.1.

Kalinina

Petukhova 6.2 20.0 5.9

street

* - permissible relative deviations with a two-gideonfidence level P = 0.95
from the arithmetic mean of the test results;

** _ actual relative deviation from the arithmetitcean of test results.

Agrochemical testing of soil samples for nitratérogen showed the
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highest values of nitrate nitrogen for the park edmfter. M.l. Kalinin (23.5
ppm in layer 0-20) and the lowest values for urfmasts (1.2 ppm in layer 20-
40) (Table 2). The content of nitrate nitrogenhe soil layer 0-20 cm in urban
forests is 16 times lower than in a similar layerthe park named after. M.1.
Kalinin and 4 times lower than on the street. Petwla. The value of the
indicator for the layer of 20-40 cm in urban foees 5 times lower than in a
similar layer in the park named after. M.I. Kalirand 4 times lower than on the
street. Petukhova.

Thus, summary values of the studied biochemicalarpaters and
agrochemical tests of soil samples for nitrateogin shows that forest crops of
balsam poplar in urban forests grow under condsti@f nitrate nitrogen
deficiency in soil layers of 0-20 and 20-40 cm, ethdetermines the lowest of
the three experimental plots for the sum of chlogdis a + b and the nitrogen
balance index with the highest amount of flavonoids

For green spaces along the street. Petukhov atiteipark named after.
M.I. Kalinin is characterized by similar valuestbe sum of chlorophylls a+b,
the sum of flavonoids and the nitrogen balance xndeith a significant
difference in the nitrate nitrogen parameters. Thadourfold difference in
nitrate nitrogen indicators in a soil layer of 0-@d and a 1.5-fold difference in
this indicator for a soil layer of 20-40 cm gives8%@ deviation in the sum of
chlorophylls a+b and an 8% deviation in the nitrodmlance index, and the
deviation in the sum flavonoids are less than 1%.

Conclusions

Studies of biochemical parameters of assimilatimgans have been
carried out balsam poplar (Populus balsamifera drgwing in three different
urban environments in Novosibirsk. Differences I tstate of the pigment
complex under the influence of stress factors héeen established. A
comparative assessment of the biochemical parasneterthe assimilating

organs of the balsam poplar Populus balsamifergals. carried out.
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It was found that the average value of the amotiohl@rophylls in urban
forests is 13% lower than in a public garden andl@¥er than in green areas
along the road network. The average value of theustnof flavonoids in the
forest is 10% higher than at the other two expemiadesites. The nitrogen
balance index in the forest is 30% lower than mglark and 19% lower than in
the road network.

Forest crops of balsam poplar in the urban forestslovosibirsk grow
under conditions of nitrate nitrogen deficiencysmil layers of 0-20 and 20-40
cm, which determines the lowest of the three expemial sites indices of the
sum of chlorophylls a + b and the nitrogen balandex with the highest index
of the sum of flavonoids .

For green spaces along the street. Petukhov atiteipark named after.
M.l. Kalinin is characterized by similar valuestbke sum of chlorophylls a+b,
the sum of flavonoids and the nitrogen balance xndeith a significant
difference in the nitrate nitrogen parameters. Thadourfold difference in
nitrate nitrogen indicators in a soil layer of 0-@d and a 1.5-fold difference in
this indicator for a soil layer of 20-40 cm give8%@ deviation in the sum of
chlorophylls a+b and an 8% deviation in the nitmodmlance index, and the

deviation in the sum flavonoids are less than 1%.
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