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Study of the water regime of plants in the conditions of Zhezkazgan city

Results of researches on assessment of a water regime of leaves and water-retaining ability of some woody
and shrubby plants in the conditions of the city of Zhezkazgan relating to three ecological groups in relation
to moistening conditions are given in article. Results have shown that the greatest water-retaining ability xe-
rophytes plants, the smallest to mesophytes possess. Following the results of researches all species have been
divided into 3 groups: with low (from 0 to 40 %), average (from 40 to 70 %) and high (over 70 %) water-
retaining ability. Syringa josikaea has entered into the first group; in the second — Populus alba, Malus
sieversii; in a third — Berberis vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus
sanguinea, Acacia alba, Pinus sylvestris, Juniperus sabina, Juniperus vulgaris. It should be noted that among
mesophytes one species — Syringa josikaea has entered into group with low indicators of the water mode,
then Amygdalus nana has entered into the second groups and Crataegus sanguinea — in the third the steadi-
est. Among mesoxerophytes in the 2nd group of stability are Malus sieversii and Populus alba, the others
have entered into the third group. Among xerophytes all species have appeared in the third group of stability.
We recommend to enter plants from the third group into mass gardening of the Zhezkazgan region, the se-
cond group — it is limited on condition of regular watering, the first group — only for private gardening on
plentiful watering.

Keywords: woody and shrubby plants, Zhezkazgan, water regime, introduction, stability, water-retaining abil-
ity, rating.

Green plantings are the most important element of town planning, the factor which is of great im-
portance in the sanitary and hygienic, architectural and planning and social relation [1-3]. The most im-
portant hygienic feature of green plantings is expressed in regulation of the thermal and radiation modes, in
creation of the microclimate providing comfortable environmental conditions. They exert impact on change
of microclimatic environmental conditions, improving the temperature and moist and radiation modes, pro-
mote purification of atmospheric air of pollution [4—7], favorably influence a human body. In the presence of
green plantings in the city of people it is protected from direct solar radiation thanks to a big surface of
leaves, trunks, and also the soil having lower temperature than air temperature. In this regard thermos lysis
conditions are facilitated, heat exchange and health of the human improves.

Climatic conditions of the Zhezkazgan zone of the Karaganda region differ extremely in a low rainfall
during the summer period and high dryness of air [8]. Therefore when planning green plantings, practical
gardening there is a question of selection of cultures capable to transfer high summer temperatures, low hu-
midity of air and constant deficiency of moisture. And, a number of cultures can well grow on poor watering,
a row — demand regular irrigation, some — are exacting to plentiful moistening. One of factors of resistance
of plants to adverse conditions is the ability to transfer high summer temperatures and deficiency of moisture
that is in many respects connected with physiological features of leaves, in particular, ability of leaves to
hold moisture [9].

Proceeding from the aforesaid, the purpose of the real research was — to define a water regime of
leaves and water-retaining ability of various ecological groups of woody and shrubby plants in the conditions
of the city of Zhezkazgan.

Materials and methodology

Researches were conducted during 2015-2017 in the territory of the city of Zhezkazgan and also on
sites of dendrology of the Zhezkazgan botanical garden.

Objects of researches were woody and shrubby plants of various ecological groups:

— mesophytes (Syringa josikaea, Amygdalus nana, Crataegus sanguinea);

— mesoxerophytes (Berberis vulgaris, Betula pendula, Populus alba, Pinus sylvestris, Juniperus

communis, Malus sieversii);

— xerophytes (Elacagnus oxycarpa, Acacia alba, Juniperus sabina).

Studying of content of water in leaves and water-retaining ability was carried out to the periods of the
greatest tension of stressful factors: June, July and beginning of August.
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Assessment of water regime and water-retaining ability of plants was carried out according to «The
program and a technique of a sort breeding of fruit, berry and nut bearing crops» [10, 11]. Leaves collected
in the morning at ten o'clock from different tiers. Later we made a weight after collecting (crude weight).
After that leaves of plants left for 3 hours with repeated weighing. Final weighing was made after drying in a
drying cabinet within a day at a temperature of 50 °C.

The water regime of leaves was counted as a difference between crude and dry weight.

Results and discussion

Assessment of water-retaining ability of plants of different groups has shown an essential difference be-
tween water-retaining ability of leaves of these cultures. At the beginning of summer the greatest resistance
to the hot period coniferous trees, Acacia alba and Elaecagnus oxycarpa have shown (Table), and the lowest
indicators of the water mode are revealed for Syringa josikaea and Amygdalus nana.

Table

Water regime and water-retaining ability of leaves of some woody and shrubby introduced plants
in the conditions of Zhezkazgan city (average indicator of 2015-2017)

Species / life form

Months of observation

Water regime, %

Water-retaining ability, %

June 93.36+2.3 18.72+0.05

Syringa josikaea / shrub July 44.534+0.9 83.65+3.5
August 56.90+2.1 88.914+4.1

June 70.91£3.0 83.82+4.0

Berberis vulgaris / shrub July 61.15£2.4 83.30+3.8
August 52.78+1.8 63.32+2.9

June 55.81+1.4 88.82+4.3

Elaeagnus oxycarpa / tree July 44.70+1.0 94.2844.5
August 47.05+1.1 92.40+4.7

June 47.89+1.3 77.04+3.3

Amygdalus nana / shrub July 43.41+1.2 89.04+2.7
August 46.75+0.8 91.52+4.0

June 65.07+£2.2 85.05+3.6

Betula pendula / tree July 63.68+2.6 74.80+2.9
August 63.50£3.0 92.09+4.2

Crataegus sanguinea | June 56.53£1.9 65.66£3.0
tree. shrub July 69.99+2.1 79.16+2.8
August 59.60£2.0 78.58+3.1

June 53.33£1.6 85.3743.3

Populus alba / tree July 36.31+0.5 70.37+2.1
August 48.25+0.7 79.19+2.3

June 32.60+0.4 76.19+2.4

Acacia alba / shrub July 57.93£1.5 82.19+3.4
August 55.58+1.2 91.18+4.5

June 54.20£1.6 95.46+4.6

Pinus sylvestris / tree July 34.09+0.4 84.50+4.0
August 43.48+0.7 92.68+4.3

June 62.94+3.1 93.40+4 .4

Juniperus sabina / shrub July 48.64+1.1 87.18+3.7
August 48.48+0.6 86.11+3.1

June 57.17£1.3 85.62+3.4

Juniperus communis / shrub July 22.61+0.2 90.63+3.2
August 51.34+2.0 90.13+£3.9

June 64.14+2.5 72.34+3.4

Malus sieversii / tree July 61.81+2.4 53.83+2.2
August 59.70+2.1 59.71+£2.0
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It is noted that at the beginning of summer (June) the water regime of leaves of woody and shrubby
plants was rather high that is explained by long spring rains and rather low temperatures during this period.
Further (July—August) the water regime decreases.

By data T.N. Barabash [12], at plants at the beginning of vegetation a water regime of tissues of leaves
the greatest — from 60 to 90 %, and at the end of August when plants adapt to droughty conditions, in pro-
cess of aging of leaves, this indicator decreases by 15-30 % [13, 14]. For all studied wood and shrubby cul-
tures the content of water in June and August has appeared higher than 50 % (Fig. 1) that demonstrates suffi-
cient providing with water at irrigation.
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Woody and shrubby plants: A — Syringa josikaea;, b — Berberis vulgaris; B — Elaeagnus oxycarpa;,
I — Amygdalus nana, J{ — Betula pendula; E — Crataegus sanguinea; K — Populus alba; 1 — Acacia alba;
K — Pinus sylvestris; JI — Juniperus sabina; M — Juniperus communis;, H— Malus sieversii,
months: / — June; 2 — July; 3 — August

Figure 1. Water regime of some woody and shrubby plants in the conditions of Zhazkazgan region

Low indicators in July for some cultures are explained by hot weather, lack of rainfall and deficiency of
water for watering.

The analysis of water-retaining ability has shown that during the spring and summer period indicators at
a part of plants were minimum, whereas in the middle and the end of the summer period — is higher (Fig. 2).

Content of water in leaves depends on their age state. The minimum amplitude of fluctuations and also
the bigger amount of the general water in leaves during vegetation is considerable are noted at optimum hu-
midity of the soil [15]. The lack of water of the soil leads to fall of the contents of water in leaves. Content of
the general water in a plant and its separate bodies decreases during the vegetative period. In leaves there is a
decrease in content of the general water in process of their aging.
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Woody and shrubby plants: A — Syringa josikaea; b — Berberis vulgaris; B — Elaeagnus oxycarpa;,
I' — Amygdalus nana,; /] — Betula pendula; E — Crataegus sanguinea; K — Populus alba; 1 — Acacia alba;
K — Pinus sylvestris; JI — Juniperus sabina; M — Juniperus communis, H — Malus sieversii,
months: / — June; 2 — July; 3 — August

Figure 2. Water-retaining ability of some woody and shrubby plants in the conditions of Zhezkazgan region

Results have shown that the greatest water-retaining ability xerophytes plants, the smallest —
mesophytes possess.

So, all cultures on water-retaining ability have been divided into 3 groups:

— with low (from 0 to 40 %);

—average (from 40 to 70 %);

— high (over 70 %) water-retaining ability.

Syringa josikaea has entered into the first group; in the second — Populus alba, Malus sieversii; in a
third — Berberis vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea,
Acacia alba, Pinus sylvestris, Juniperus sabina, Juniperus vulgaris.

It should be noted that among mesophytes one species — Syringa josikaea has entered into group with
low indicators of the water mode, then Amygdalus nana has entered into the second group, and Crataegus
sanguinea — in the third the steadiest. Among mesoxerophytes in the 2nd group of stability Malus sieversii
and Populus alba, the others have entered into the third group. Among xerophytes all types have appeared in
the third group of stability.
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Conclusion

Thus, it has been established that during the spring and summer period indicators of deduction of
moisture at a part of plants were minimum whereas in the middle and the end of the summer period these
indicators increase.

We recommend to enter plants from the third group into mass gardening of the Zhezkazgan region, the
second group — it is limited on condition of regular watering, the first group — only for private gardening
on plentiful watering.
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7Ke3Ka3raH KajacbIHbIH KaF/IalibIHAA 6CIMIIKTEPAIH Cy PesKUMIH 3epaeJiey

Maxkanana JKe3kasraH Kanachl >KaFJaiblHIA OSKOJOTHMSUIBIK YII TOMKA JKAaTaTblH KeWOip arami-Oyrajsl
OCIMIIKTEpiH Cy/bl Y3aK YaKbIT yCTay KaOijeTi jKoHe jKalbIpaKTapblHbIH bUIFAI Ky#i OOMbIHIIA KYPri3iinreH
3epTTeyiep HoTkeci kenripinreH. HoTmwkenep KcepopuTTi CIMIIKTEp IKOFaphl BUIFAIABUIBIKTBL, aj
Me30(HTTI OCIMIIKTEp TOMEH KOPCETKILITI KOpCceTTi. 3epTTey KOPBITHIHIBICHI OOMbIHIIA ©CIMIIK Typiiepi
cynbl ycray Kabimeri ym torka Geminni: Temen (0-zen 40 % neiiin), oprama (40-tan 70 % neifiH) xoHe
sxorapel (70 % sxorapser). bipinmn Tonka Syringa josikaea xipni, exinmire Populus alba, Malus sieversii,
Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea, Acacia alba, Pinus sylvestris,
yuinmi tonka — Berberis vulgaris, Juniperus sabina, Juniperus vulgaris enni. CoHpIMEH Katap Me30(uTTep
TOOBIHA — BeHTp OoO3KaparaH, eKIiHIN TonKa — Amygdalus nana, ajn YUIHIII €H TYpakTbl TOIKAa —
Crataegus sanguinea euni. ExiHmn TypakTbl Me3oburtep apaceinna Malus sieversii sxone Populus alba,
Gackanmapbl YLIIHINI TONKA aTKbI3bUIAbL. KcepoduTTi apachiHAarbl OapibIK TYpJiep TYPaKThUIBIK KacHeTi
GoiipIHIIA YIIiHII TOMKA eHri3inmi. YIriHI Tomnka eHreH ecimaikrepai YKeskasraH eHIipiH abaTTaHabIpyFa
YChIHAMBI3, SKIHIII TOIKA XATKbI3bUIFAH OCIMIIKTEpAl YHEMi Cyapy »KarqalblHIa KoJigaHyFa Ooajpl, ai
OipiHII TONTaFB! OCIMAIKTEP/II YHEMI Cyapy KaFiaibIHa skeke Oay-Oakuranapa eryre 00ambl.

Kinm ce30ep: araum-Oyransl ecimpiikrep, YKeskasraH, Cy PEKHMi, OPHBIKTBUIBIFBIH, MHTPOLYKLUHUsIAY, CY
ycray Kabijneri, capanay.
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N3ydeHue BOOAHOTO pe:KkMMAa pacTeHHii B ycJ0BHUsIX ropoaa 7Ke3ka3rana

B crarse npuBeieHEI pe3yNIbTaThl UCCIICNOBAHHI 0 OLICHKE OBOJIHEHHOCTH JINCTHEB U BOJOYIEPKHUBAIOMICH
CII0COOHOCTH HEKOTOPBIX APEBECHO-KYCTAPHUKOBEIX PACTCHUH B YCIOBHUIX ropoja JXKe3kasraHna, OTHOCSIINX-
Csl K TPEM SKOJOTHYECKUM TPYIIaM MO OTHOIICHHUIO K YCJIOBUSM YBIaXHEHHUsS. Pe3yinbTaThl IOKa3au, 4To
HanOOoJIBIIEH BOMOYICPIKUBAIOIIEH CIIOCOOHOCTBIO 001a1al0T KCepO(UTHBIE PAaCTCHUSI, HANMEHBIIEH — Me-
3o¢durHsle. [To uroram uccnenoBaHuii BUibI ObUIH pasjenceHsl Ha 3 rpynnbl: ¢ Hu3koit (ot 0 1o 40 %), cpen-
Helt (o1 40 10 70 %) u BeIcOKOH (cBBIIIE 70 %) BOmOYyAEpKHBAIOIEH CTOCOOHOCTRIO. B mepyro rpymmy Bo-
ua Syringa josikaea; BTOopas rpymnna npexactasineHa Populus alba, Malus sieversii; Tpetbss — Berberis
vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea, Acacia alba, Pinus
sylvestris, Juniperus sabina, Juniperus vulgaris. CTOUT OTMETHTB, YTO CPEAU ME30(HUTOB B TPYIITY C HU3KHMH
TIOKa3aTeJsIMU BOJHOTO PEeXHMMa BOILIET OJMH BUJ — CHPEHb BEHIepcKas, BO BTOpYIO rpymiy — Amygdalus
nana, a B TpeTbIo, caMylo ycroWuusylo, — Crataegus sanguinea. Cpemyi Me30KCEpOQHUTOB 2-10 TPYIILY
ycrounBoctH coctaBwin Malus sieversii u Populus alba, ocranpHble Bonum B Tpersio Ipymmy. Cpenu
KCepo(UTOB BCe BHUIBI OKAa3aMCh B TPETheW TIPYIIEe YCTOWYMBOCTH. PacTeHusi W3 TpeTbedl IpymIbl pe-
KOMEH/lyeM BBOJMTH B MacCOBOE 0O3eieHeHHe JKe3ka3raHCKOro pernoHa, BTOPOil IPYIIIbl — OrPaHUYEHHO HPH
YCJIOBUH PETyYJIIPHOTO MOJIMBA, NIEPBOii IPYIIIBI — TOJIBKO JUI1 YACTHOTO CAJI0BOJICTBA TIPU OOUIBHOM HOJIMBE.

Kniouesvie cnosa: npeBecHO-KycTapHUKOBBIE pacTeHus, JKe3kasraH, BOJHBIH PeXUM, HHTPOIYKIHMS, YCTOM-
YHBOCTbH, BOAOYIEP>KUBAIOIIAs CTIOCOOHOCTH, PAaHKHUPOBAHUE.
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