UDC 58.032:631.153.7

T.A. Vdovina, A.A. Vinokurov, O.A. Lagus, E.A. Isakova

Altai botanical garden, Ridder, Kazakhstan
(E-mail: anvin64@mail.ru)

Introduction of moisture-holding polymer «Aquasorb»
during landing wood-shrubby and fruit plants in the arid conditions of Kazakhstan

The increasing deficiency of water resources in arid conditions of Kazakhstan forces to find the new direc-
tions of use of water-conservation technologies. One of perspective alternative technologies is use of water-
absorbing synthetic polymers. In article norms and ways of introduction of water absorbent «Aquasorby» dur-
ing landing wood and shrubby fruit plants in droughty territories of the Republic of Kazakhstan are consid-
ered. The aim of method consists in definition of an optimum way of absorbent during landing wood cultures
for more effective use of useful properties of this preparation. Field and laboratory researches on light brown
loamy soils for this purpose are conducted. As the results of experiences use of the combined method, when
on a bottom of a landing hole saturated water polymer is brought is recommended, and the volume of the tak-
en-out soil is added the dry preparation saturated later with water before formation of gel particles. For the
tree species landed with the soil it is recommended to do punctures in the created earth lump in which dry
polymer at addition of saturated absorbent is fallen asleep for a bottom of a landing hole. This way simplifies
entering of polymer into a soil substratum during landing wood cultures and allows distributing evenly in a
radical zone of plants.
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Introduction

At constant deficiency of an atmospheric precipitation in the arid zones of Kazakhstan measures for
providing plants and soils with moisture are necessary. For this purpose along with classical methods as for-
est plantations, watering drop and on furrows agronomists use hydro gels as an alternative to the existing
water-conservation technologies. In recent years for these purposes beaded poly acryl amid hydro gels are
tested.

Strongly bulking up polymeric hydro gels (PHG) represent a class of materials which are used in crop
production for improvement of water physical properties of the soil. After watering they accumulate a large
amount of water and gradually give it to plants. Polymeric hydro gels are porous, well bulking up, but not
dissolved in water materials. Content of water in equilibrium bulked-up hydro gels changes in the wide range
from 10 to 95 % and more. The main part of the liquid absorbed by hydro gel (up to 90 %) fills the free pore
space occupying the main volume of a sample [1-4].

Present days a number of foreign and domestic-owned firms produce the gels of various modifications
known under trademarks Aquasorb (France), Stocksorb (Germany), Hydrosorb (USA), Sonvet (Japan),
AqualLife, Akrilex P-150 (Russia) and others.

Materials and methodology

For experiences is chosen the preparation Aquasorb which has the high water occluding ability and can
be used for improvement of providing plants with necessary amount of moisture. Its feature consists that un-
der the influence of granule water quickly bulk up, holding at the same time in hundreds of times bigger, in
relation to the weight, an amount of water and nutritious elements which are contained in its. Hydro gel by
structure of the chemical bonds is capable to accumulate and hold moisture concerning 1:200 (1 kg of hydro
gel can absorb until 200 liters of water). Positive property of the preparation Aquasorb is that it isn't dis-
solved in water; it isn't washed away from the soil and therefore keeps the properties [5] for a long time.

The majority of works on using of PHG as a strongly bulking up polymeric gels is executed in crop
production for improvement of moisture providing plants [6—8].

The purpose of our researches with the preparation «Aquasorby is to find the most convenient and op-
timum way of entering of hydro gel into the soil during landing and determining the maximum absorbing
ability of polymeric hydro gel in laboratory and field experiments.
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Results and discussion

Our researches are conducted in three climatic zones: Almaty region, Enbekshikazakh district, settle-
ment Aktogay, JSC «Forest Nursery», Almaty region, the Balkhash district, the settlement Bakanas; «Ili bo-
tanical garden» — branch of Institute of Botany and Phytointroduction; East Kazakhstany region, Kurchum
district, village Saryolen. In these points experiments for cultivation of 10 species of decorative wood-
shrubby and fruit breeds on the area of 1 hectare in everyone are put. Experience is conducted in five vari-
ants. So, the area of 0.6 hectares is engaged in an experiment with moisture-holding Aquasorb polymer, vari-
ants I, I, III with the recommended norms of introduction preparation: 1.0 kg/m’, 1.5 kg/m’ and 2.0 kg/m’.
In variant [V is used the irrigating system of drop type of 0.20 hectares square. In variant V of 0.20 hectares
square is used watering along the furrows according to the scheme of experiences. This variant serves as
control.

Each species of wood plants: Acer tataricum L., Padus avium Mill., Tilia cordata Mill., Betula pendula
Roth., Crataegus submollis Sard., Malus hybrida sort Zavetnoe, Picea obovata Ledeb., Thuja occidentalis L.,
were presented by 21 individuals (by 7 samples in each variant). Shrubby plants, as Ribes nigrum L. sort
Zabava, Berberis vulgaris L. are presented also by 21 plants (by 7 samples in each variant).

It is known that the average annual amount of precipitation in these areas also makes low: in
Enbekshikazakh district — 273 mm, Balkhash — 200-250 mm, Kurchum — 290 mm. The sum of active
temperatures in Almaty region in above the called areas high, from 3000 °C to 3500 °C, in Kurchum —
2800 °C.

For definition of the most convenient way of introduction of hydro gel at planting of trees and bushes
reconnoitering experiment has been put in two ways. The first way was to addict hydro gel to the dry soil of
0.027 m® which is provided for landing of bushes and in advance took out from a hole. In this hole is brought
saturated preparation hydro gel 1:200. Its preparation is executed according to the recommendations of the
producer, receiving saturated hydro gel (135 g on 27 liters of water). At the same time there was instantly a
full wetting of the soil to formation of soil conglomerates (Fig. 1).

Figure 1. Formation of soil conglomerates at addition of saturated gel «Aquasorb»

Soil mix has taken a form of liquid dirt which is hardly shaken from a shovel. The second method is
used the careful hashing of the soil of the same volume and dry granules by weight in 135 g received from
calculation at norm — 1.5 kg/m’ (in the second option) and at consumption of water when watering on one
plant of 27 liters. It was received more homogeneous mass, without soil conglomerates. At the first and se-
cond ways identical increase in volume of soil mix up to 25-30 % was observed. The second way is most
convenient for landing of trees and bushes.

The made experiment has allowed us to recommend a combined method of introduction of hydro gel:
under trees on a bottom of a landing hole is sating inflated absorbent, these are 25 g of dry preparation in
5 liters of water which mixes up with the soil. Excess water flows down in the lower layers (Fig. 2).
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Figure 2. The inflated absorbent for introduction on a bottom of a landing hole

From the recommended norms on introduction of hydro gel for trees in the first variant — 1 kg/m’, in
the second variant — 1.5 kg/m’ and the third variant — 2.0 kg/m’. With assessment of the taken-out volume
of the soil of 0.125 m” (at the sizes of a landing hole 0.5x0.5x0.5 m) have received the corresponding values,
in the first variant — 125 g, in the second variant — 188 g, in the third variant — 250 g (Table 1).

Table 1

Combinative introduction of moisture-holding Aquasorb polymer under trees and bushes

Variant, doze of | Norm of introduc-| Norm of introduc- | Norm of introduc-
introduction of | tion of hydro gel | tion of hydro gel on | tion of hydro gel in
Breed, species hydro gel, kg/m*> | per one plant, | a bottom of landing | zone of root sys-
gram hole, gram — litter | tem’s spreading,
gram
Trees with open root system:
Acer tataricum L., Padus avium Mill., Tilia =1 125 25—3 100
. . m—1.5 188 25—35 163
cordata Mill., Crataegus submollis Sard., I — 2 250 255 275
Malus hybrida, sort Zavetnoe
Trees with closed root system: I—1 125 25—5 100
Picea obovata Ledeb., Thuja occidentalis L., I—1.5 188 25—5 163
Betula pendula Roth. 1m—2 250 25—5 225
Bushes with open root system: I—1 90 12.5—2.5 71.5
Ribes nigrum L. sort ‘Zabava’, nm—15s 135 125—2.5 122.5
Berberis vulgaris L. 11 —2 180 12.5—2.5 167.5

Under Picea obovata in each variant on a bottom of a landing hole brought saturated Aquasorb — 25 g
in 5 liters of water and in punctures from 8 to 12 pieces with a diameter of 1 cm, in a dry form in the first
variant by 12.5-8.3 g depending on quantity of punctures, in the second variant by 20.3—13.6 g accordingly;
in the third variant by 28.1-18.7 g respectively.

Considering that landing holes for bushes are provided the smaller sizes 0.3x0.3x0.3 m (volume of the
taken-out soil of 0.027 m®), we recommend for a bottom of a landing hole to bring — 2.5 liters of saturated
hydro gel. Its preparation required 12.5 g of dry preparation. Also from the recommended norms of introduc-
tion of hydro gel the first variant — 1 kg/m’, the second variant — 1.5 kg/m’ and the third variant —
2.0 kg/m’ has received amount of hydro gel on one plant; in the first variant it is brought — 90 g, in the se-
cond variant — 135 g, in the third variant — the 180 g. Hydro gel is brought locally in landing holes by a
combined method. The amount of polymer is added to the soil according to calculations before filling of its
saplings. Hashing of layers «gel — soil» is made carefully.
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For specification of consumption rates of water during watering depending on the maximum keeping of
water at preparation saturated moisture-holding polymer Aquasorb are conducted laboratory trials. In the
cylinder with a capacity of 1000 ml is filled up 5 g of preparation and added gradually spring water by
50 ml — 12 times, generally 600 ml. Saturation continued within 3 hours, volume has increased to 1 liter.
Then further changes in volume weren't observed. Therefore, the absorbing ability of hydro gel was 1:120
(according to technical requirements 1:200). From here it is possible to draw a conclusion on reduction of
water during receiving the hydrated preparation for 35-40 % (Table 2). For comparison data on the recom-
mendations of the producer are provided.

Table 2

Water consumption rate during landing wood-shrubby and fruit plants with water-absorbing ability
according to technical requirements 1:200 and to calculations 1:120, depending on variants

Variant, Norm of
. . . Water- Water-
norm of in- | introduction . Expense of . Expense of
. . absorbing absorbing
Sort, species troduction of| of hydro gel - waters per 1 " waters per 1
ability per . ability per .
Aquasorb, per one plant, liter plant, liter
3 Igram lgram
kg/m plant, gram
Trees: Acer tataricum L., Padus
avium Mill., Tilia clordata Mill., I—1 125 200 5.0 120 15.0
Crataegus submollis Sard., Betula
\pendula Roth., Malus hybrida, sort M—1.5 188 200 37.6 120 225
«Zavetnoey, Thuja occidentalis L., =2 250 200 500 120 30.0
Picea obovata Ledeb.
s . I—1 90 200 18.0 120 10.8
E;ZEZSA f’%es e o sor 1.5 135 200 27.0 120 16.2
vy, Derberns vigarts - m—2 180 200 36.0 120 21.6

The conducted experiments have shown that the humidity in the soil hydro gel system doesn't change
(remains) during 8—10 days. Physical evaporation took place in both experiences equally.

Conclusion

Data of experiences show that introduction of hydro gel during landing plants by the offered combined
method is most optimum as there is a uniform distribution of granules in a soil substratum that excludes a
possibility of emergence of sites with the high or low content of hydro gel. Also the labor productivity in-
creases.

The scientific work is conducted according to scientific and technical program Ne BR 05236444 «The
testing of innovative technology for development of gardening in the arid regions of Kazakhstany.
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T.A. Boosuna, A.A. Bunokypos, O.A. Jlaryc, E.A. McakoBa

Ka3zakcTaHHBIH apuATI 2KaFIalbIHAA aFalI-0yTa jKJHe KeMiC 6CiMIiKTepiH
OTBLIPFBI3Y Ke3iHae «Aquasorby» bLIFaJl YCTAWTHIH NOJUMEPIH eHri3y

KasakcTaHHBIH KypFak ayJaHIapbIHAAFbI ©CIIl KeJle )KaTKaH Cy PeCypCTapbIHbIH TalllbUIBIFI CY YHEMACHTIH
TEXHOJIOTHMSUIAPAbl  KOJJIAHYABIH JKaHa OaFbITTapblH  i3geyre wurepMmeneiini. bonamakra Oanama
TEXHOJIOTHsUIApABIH Oipi OOJIBIN Cy MKYTKBILI CHHTETHKAJBIK HOJUMEpIIepal Koanany ecenreneai. Makanazia
KazakcTaHHBIH KypFak aylaHIapbIHIArbl arallTh-OyTaibl )KOHE KEMICTI eCIMAIKTepHi OTBHIPFBI3Y Ke3iHpe
«Aquasorb» cymbl aOcopOeHTIHIH HOpPMAackl MEH €HTi3y omicTepi KapacTBIPBULABL. 3epTTeyAiH MoHi
TIpenapaTThly Maiifansl KacHeTTepiH THWIMAI NaiijanaHy YIIH, arall eciMAIKTepIi OTBIPFEI3Y Ke3iHpe
aOCopOeHTTI €H OHTAIIBI JKepTUIKTI eHri3y oicTepiH aHbIKTAay OoibI Tabbutamsl. OCBHl MaKcaTTa amibIK
KalTaH ca3gbl TOMbIpaKTa JaNaliblK KOHE 3epTXaHajlblK 3eprreynep kyprisinmi. Toxipubenepmiy
KOPBITBIHABICHI OOMBIHIIIA apanac oiCTi KOJJaHy YChIHBUIBI, OTHIPFBI3Y IIYHKBIPbIHA KaHBIKKaH, aJl CYBIPBII
QIBIHFAH JKEpIiH KeJeMiHe Kyprak, KeWiH CyMeH KaHBIKKaH Tenlb Topi3ai Oesniuextepi maiiaa GosaTeiH
npenapartsl eHrizeni. TomblpakiieH Oipre OTHIPFBI3BUIFAH aFfalll TYKbIMApblHA KalbIITACKAH IKep
KeCEeKTepiHJe TEeCIKTep jkacay YCBHIHBUIABI, OJI TECIKTEpre OTBIPFBI3Y IIYHKBIPBIHA KAHBIKKAH a0COpOEHTTI
KOCY Ke3iHJle KypFaK IoJmMep keMminai. by oxic aramTsl TyKeIMaapabl OTBIPFBI3Y Ke3iHAE JKep cyOcTpaThHa
TIOJIMMEpIi eHTi3yl KEHUIIeTe Al )KoHe OHbI OCIMIIKTIH TaMbIp aiiMarblHIa OipKeJKi ylecTipyre MyMKIHIIK
Oepeni.

Kinm ce30ep: ruaporens, TOMBIPAK, bUIFAJ, aFall-OyTalibl ©CIMIiK TYKBIMBIH, )KEMiC, KOJIIaHY, IalaliblK KoHEe
3epTXaHaIIBIK 3epTTeYIIep.

T.A. BnoBuna, A.A. Bunokypos, O.A. Jlaryc, E.A. UcakoBa

BHeceHue Biaroyaep:kuBamwiinero nojaumepa «Aquasorb»
NpH NOCajKe IPEeBEeCHO-KYCTAPHUKOBBIX U IUIOA0OBBIX PacTeHU
B apuaHbIX yciaoBusix Kazaxcrana

Bospacratomuii 1euuINT BOJHBIX PEeCypcoB B apHIHBIX yclIoBHsAX Ka3axcraHa BbIHYXIAeT UCKaTh HOBbIC
HaIpaBJICHUs] UCTIOIb30BAHMS BOJOCOEPETAOIINX TEXHONOTHI. ABTOPBI OTMEYAIOT, YTO OAHOM M3 IepCreK-
TUBHBIX aJIbTEPHATHBHBIX TEXHOJIOTHH SIBISETCS MPUMEHEHUE BOIOMOTIIOMIAIOIINX CHHTETHYECKUX MOTUMe-
poB. B craThe paccMOTpeHBI HOPMBI M CIIOCOOBI BHECEHHSI BOJHOTO abcopOeHTa Mapku «Aquasorb» mpu mo-
CaJiKe JPEBECHO-KYCTApPHUKOBBIX M IUIOMOBHIX PACTEHMII Ha 3aCyIUIMBBIX TeppuTopusx Pecrybmmkn Kazax-
crad. CyTb 3aKiIoyaeTcsi B ONpeelIeHHH ONTHMAJIBLHOIO CHOCO0a JIOKaJbHOTO BHECEHMH abcopOeHTa Ipu
TI0CaJIKe JIPEBECHBIX KyJIbTYp I Oonee S (GEeKTUBHOTO UCIIOIb30BAHMS MTOJE3HBIX CBOMCTB Ipenapara. J{is
9TOTO OBUTH HPOBEACHHI MOJIEBBIC M JTA0OPATOPHBIC HCCIEIOBAHUS Ha CBETIO-KAIITAHOBBIX CYTITMHHCTHIX
noysax. [Io uTOraM ONBITOB PEKOMEHIOBAHO HCIIOIB30BaHHE KOMOMHHPOBAHHOIO CIIoco0a, KOrja Ha JTHO
M0CaI0YHOH SIMBI BHOCUTCS HACHIIIEHHBIH BOIHBII MOJMUMEp, a2 B 00bEM BBIHYTOH HOYBBI J00ABISETCSA CYyXOi
npenapart, HachllaeMblil MO3[HEE BOJOH 10 00pa3oBaHHs TeneoOpa3HBIX 4acTuIl. [ OpeBeCHBIX MOpPOT,
BBICAKMBAEMBIX C [IOYBOH, PEKOMEHYeTCs 1eNIaTh IPOKOJIbl B COOPMHPOBAHHBIA KOM 3€MIIH, B KOTOPBIH 3a-
CBIMIAETCSI CYXOW MOJMMEp NpHU 100aBIEHUM HACBHIIEHHOro abcopOeHTa Ha JHO MOCaJO4YHOH MBIl JlaHHBIH
croco0 yrpomaeT BHECCHUE ITOJIMMepa B IIOYBSHHBIH CyOCTpaT IpH MOCaJKe APEBECHBIX KYJIBTYp H II03BO-
J5IeT PAaBHOMEPHO PACIPEeNIUTh €ro B IPUKOPHEBOI 30HE PACTCHUIA.

Kniouesvie cnosa: TUApOreb, Io4Ba, Bjlara, Jp€BECHO-KYCTaApHUKOBBLIC IOPOALIL, INIOAOBBIC PAaCTCHUS, I1OJIC-
BBIC U na60paT0prIe HUCCIICAOBAHMSA.
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