Turkmenistanda innowasiya tehnologiyalary. YImy-amaly elektron Zurnal. 2023 - 3 (3)

TOPRAGYN SORLASMAGYNYN ONUNI ALMAKDA
BIOTEHNOLOGIK USULLAR®

Peyzulla Hydyrow,
Seyitnazar Seydi adyndaky Tiirkmen dowlet mugallymgylyk institutynyn
ylmy isleri boyunga prorvektory, biologiva ylymlarynyn doktory

Hudayberdi Saparmuradow,
Seyitnazar Seydi adyndaky Tiirkmen dowlet mugallymgylyk institutynyn
Biologiya we ony okatmagyn usulyyeti kafedrasynyn mugallymy

Gadam Amanow,
Tiirkmenistanyn Ylymlar akademiyasynyn Himiya institutynyn aspiranty

Gysgaca beyan

Topragyn sorlagsmagynyn oniini almak boyunca 2022—2023-nji yyllarda gegirilen tejribelerin
netijesinde osiimlik galyndylarynyn adsorbentlik hdsiyetlerinin esasynda duzlaryn adsorbsiya
gegydndigi yiize ¢ykaryldy. Sorlasan toprakda duzlaryn saklanysy 12,55—15,04% derejede bolup,
buyan kékiinin galyndysy sepilende 5,56—1,31% aralygynda we pagta galyndysy topraga sepilende
3,56-0,97% aralygynda duzlulygyii kemelyindigi yiize ¢ykaryldy. Osiimlik galyndylarynyri
cliyremegine galofil bakteriyalarynyn mikromiset we aktinomiset komeleklerinin, toprak
amyobalarynyn, toprak sakyrtgalarynyn, kollembolalaryn we beyleki onurgasyzlaryn gatnasmagynda
basgancaklayyn dargamagyn bolup ge¢ydindigi hem-de madda ¢alsygynyn hasabyna duzlaryn hem
ozlesdirilip, olaryn toprakda saklanys derejesinin azalyandygy anyklanyldy. Mikroorganizmlerin
Halobabacillus sp., Salinicola sp., Trichoderma sp. toparlaryna degisli gérniislerini emeli usulda
kopeltmegin biotehnologiyasyny isldp diizmegin hem-de olary adsorbentlik hdsiyetli osiimlik
galyndylarynda c¢iiyremdni ¢altlasdyrmak ii¢in peydalanmagyn sorlasmanyn é6niini almakda mdéhiim
dhmiyete eyedigi belli edildi.

Esasy sozler: toprak, duzlulyk, adsorbsiya, bakteriya, komelek, galofiller, dargama.
Giris

Suwarymly ekerangylykda topragyn ikilenji sorlasmagynyn doéremegi we onuni 6iilini almak
bilen bagly meseleler XXI asyrda hem wajyplygyny yitirmén gelyir. Oba hojalyk ekinlerinden bol
hasyl almagyn esasy ¢cesmesi bolan toprak we onuil sorlasmagy baradaky meseleleri 6wrenmek dhli
yurtlarda, sol sanda gadymy ekerancgylygyn mohiim merkezi bolan Orta Aziyada ayratyn dhmiyete
eyedir. Sonky yyllarda alymlar bu ugurdan engeme ylmy isleri ¢ap etdiler (N.F. Glazowskiy, 1987;
D.G.Zwyaginsew, I. P. Babyewa, G. M. Zenowa, 2005; T. A. Klogko, 2010; Y.I.Pankow, L. P. Aydarow,
I.A. Yamnowa, 1996; Y.I.Pankowa, 2016 we beyl.). Topragy déwrenis ylmynda bu meseleler diirli
jéhtden seljerilyér. (S.B.Astapow, W.W.Spengler, 1996; W.A.Kowda, 2021; N.G.Minasina,
1995; Y.I.Pankowa, M. W.Konyuskowa, 2013; Egamberdiyewa, Kucarowa, 2009). Yurdumyzda
topragyn sorlasmagynyn 6miini almakda meliorasiyanyil orny, seyle hem galofil dstimlikleri 6sdiirip
yetisdirmek bilen bagly barlaglar alnyp baryldy (Babayew, Rahimowa, Arzyamowa, Yollybayew,
2018; Yollybayew, Gurbanow, 2018; Lawrow, Orlowskiy, 1985; Muratowa, 1976; Pankowa, 1992;
Rabogew, 1964; Agakisiyew, 1989). Hazirki giinlere c¢enli gecirilen ylmy barlaglarda topragyn
sorlagsmagynyn oniini almakda 6stimlik galyndylarynyn adsorbentlik hésiyetlerini peydalanmak we
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bu ugurda biotehnologiyalary isldp diizmegi biologiya ylmynyn nukdaynazaryndan esaslandyrmak
bilen bagly meselelerin i¢gin 6wrenilménligi malimdir.

Barlagyn usullary. Topragyil sorlasmagynyn oiiiini almak boyunca tejribeler 2022—-2023-nji
yyllarda Seyitnazar Seydi adyndaky Tirkmen dowlet mugallymgylyk institutynyn ylmy ontimgilik
tejribehanasynda gegirildi. Tejribelerde sorlagsma garsy goresde ostimlik galyndylarynyii adsorbentlik
hésiyetlerini barlamak g6z 6niinde tutuldy. Ylmy-barlag isinde adsorbent hésiyetli oniimler hkmiinde
Lebap welayatyndaky «Buyan» oba senagat toplumynda ¢ig malyn islenilmeginden galan 6stimlik
galyndysy we Tirkmenabadyn pagta egriji fabriginde pagtanyn islenilmeginden galan sonky galyndy-
lar peydalanyldy. Tejribeler 0,10 ga mogberdiki sorlasan meydangada gecirildi. Tejribe meydancgasy,
0z gezeginde, bis sany kici kolgelere boliindi we onia 70 sm inlilikde joyalar c¢ekildi. Adsorbent
hisiyetli buyan we pagta galyndylary ayratyn kdlgelerde tejribe meydanlaryna dekabr ayynyn ikinji
ongiinliiginde her bir ineddrdiil metr yere 2,0-2,5 kg mogberde topragyn yokarsyna yerlesdirildi.
Seylelikde 30 giinden son, yagny galyndylar tebigy yagdayda ¢yglanyp cliyrdp baslan halatynda
15-20 sm cunlukda topraga garysdyryldy, yanwar ayynyn ahyrynda toprak yene-de agdaryldy we
hatar aralaryna birinji gezek suw tutuldy, fewral ayynyn {¢iinji ongiinliiginde kdlgelerddki toprak
yumsadylyp ona arpa tohumlary sepildi we ikinji suwy berildi, may ayynyn birinji ongiinliiginde
arpa bisménka orlup alyndy we toprak yumsadyldy. Sonra yzgarly topraga mekgejowen tohumlary
sepildi. Topragyn sorlasmagynyn hil gorkezijileri her 15 giinden yokarky 10 sm gatlakdan toprak
nusgalyklaryny almak we himiki seljerisleri gecirmek yoly bilen barlanylyp duruldy. Topragyn
sorlasmagynyn derejelerini barlamakda topragy suwda eretmek hem-de erginin diiziimindaki
kationlarynn we anionlaryn m/mol-daky mukdaryny titrlemek arkaly anyklamak usullaryndan
peydalanyldy (N. I. Bazilewig, Y.I.Pankowa, 1972; S.A. ManZina, 2021; R. Wargas, Y.I.Pankowa we
beyl., 2017). Himiki deriewler Tiirkmenistanyn Ylymlar akademiyasynyn Tehnologiyalar merkezinin
Biotehnologiyalar barlaghanasynda amala asyryldy. Barlaghanada hazirki zaman enjamlary arkaly
topragyn suw erginindéki duzlaryn, kationlaryt we anionlaryn diiziimi kesgitlenildi we wodorod
ionlarynyi derejeleri (pH) 6lcenildi, seyle hem gury toprakda saklanylyan oksidleriit we elementlerin
massa paylary XRF enjamynyi kdmegi bilen anyklanyldy.

Ara alnyp maslahatlasmalar. Alnan maglumatlar 1-9-njy tablisalarda yerlesdirildi.
Tablisalardaky maglumatlardan gorniisi yaly, Ostimlik galyndylarynynn topraga yerlesdirilmegi,
onunl kem-kemden duzlary 6ziline sormagy netijesinde topragynl diiziimindiki duzlaryin mocberinin
kemelmegine we topragyn ekin {i¢in yaramlylygynyn artmagyna getirydr. Bizin pikirimizge, bu
yerde topraga calt dargama we adsorbentlik hisiyetli yenil maddalar sepilende olar asakdaky duzlary
calt 6ziine cekyirler. Cliyremegin gidisinde ona kem-kemden galofil bakteriyalar, aktinomisetler,
mikromiset komelekleri aralasyarlar we ol yerde yerli ojaklary emele getirip kopelyarler.
Mikroorganizmler topragyn temperaturasy 5°C-25°C aralygynda, ¢yglylygy 65-70% bolanda kadaly
Osydrler. Toprakdan 6siimlik galyndylarynyn diiziimine aralasyp, olary iymit ¢esmesi hokmiinde
ulanyan janly bedenleriii 3 sany ekologik topary tapawutlandyrylyar. Olar: detritofaglar, miseto-
bakterifaglar we saprofaglar.

Detritofag mikroorganizmlere toprak bakteriyalary, mikromiset komelekleri we aktinomisetler
degislidirler. Pagta egriji fabriklerin Oniimgilik galyndylarynda sellyuloza agdyklyk edyédr. Sol
sebépli-de olar meydan sertlerinde ¢alt dargama sezewar bolyarlar, sebébi sellyuloza dargadyjy aerob
mikroorganizmlerinl yasayys isjeiiliginiii netijesinde ilkibada gofiur gumus maddasyna dwriilyar, onuii
diiziiminde gumus we 6len mikroorganizmler saklanyar. Biziil gozeggiliklerimizde siiytimleriii &hlisi
dargamada gonur reiiki alyar (L.N.Grigoryan, Y.W.Batayewa, L. W Yakowlewa, W.A. Slyahowa,
2018; T.G.Dobrowolskaya, D.G.Zwyaginsew, L.Y.Cernow, A.W.Golowcenko, G.M.Zenowa,
L. W.Lysak, N.A. Manugarowa, O. Y.Marfenina, L. M. Polyanskaya, A. L. Stepanow, M. M. Umarow,
2015). Buyan kokiinit we gowacganyn kletcatkasynyn toprak gatlaklarynda dargamagyna anaerob
yag bakteriyalary igjent gatnagyarlar. Cliyriintginiii diizliminddki toplanan duzlar toprakdaky galofil
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mikroorganizmler tarapyndan owriilisige girizilydr. Cemenlik suwarymly topraklarda Ostimlik
galyndylarynda galofil bakteriyalardan Salinicola, Marinobacter, Microbacterium, Salinibacterium,
Bacillus, Planomicrobium, Halobabacillus, Salegentibacter, Microbispora, Alcaligenes, Sallimicro-
bium uruglarynyn gorniigleri yygy-yygydan dus gelyarler (Halilowa, Kotenko, Islammagomedowa,
Gasanow, Abakarowa, Aliwerdiyewa, 2017; Hadjimuradowa, Hakimowa, Turayewa, 2021). Olar
klet¢atkanyn dargadylmagynyn hasabyna 6z yasayys isjenligini amala agyryarlar.

Mikromiset we aktinomiset kdmeleklerinden Aspergilla sp., Fusarium sp., Trichoderma sp. we
beylekiler 6stimlik galyndylarynda yygy-yygydan dus gelyérler. Olaryn kdpelen ojaklarynda buyan
we gowaca galyndylary gara renike gecyarler. Aktinomiset komelekleri asgarly gursawda ¢yglylygyn
pes derejesinde yasayarlar. Olar aeroblardyr we topragyn yokarky gatlaklarynda yygy-yygydan dus
gelyirler. Aktinomisetlerini yasayys isjenliginin esasynda ostimlik galyndylary toprakdaky madda
owrllisigine girisyarler (/-nji surat).

Ciiyremegin ikinji tapgyrynda substrata miseto-bakteriofag galofil oflurgasyzlar: amyobalar,
toprak nematodlary, enhitreidler, esekyassyklar, toprak sakyrtgalary, yygnanyarlar. Miseto-bakteriofag
toprak onurgasyzlarynyin gorniisleri komelek miseliyalary, bakteriyalarynn koloniyalary bilen
iymitlenip Oniip-Osiip baslayarlar. Bizin barlaglarymyzyi gorkezisine gorid, toprak sakyrtgalarynyn
Pavania, Premicrodispus, Tarsonemus, Scutacarus uruglarynyn gorniisleri toprakda dominirlenyérler
we olar ¢liyriintgilerin diiziminddki komeleklerin miseliyalary bilen iymitlenyérler. Fewral-mart
aylarynda substratynl sepilen her bir 10 sm kwadrat meydanynda sakyrtgalaryn sany 300-500 osoba
cenli yetip bilyér.

[-nji tablisa

Toprak nusgalyklarynyii sorlulygynyn, pH-derejesinifi we gumusynyii ortaca mukdary

Guylan suwuii | Alnan topragyn | Sorlulyk % | pH | Gumus (g)
mukdary (ml) agramy (g) (m.mol)

Barlag iicin zona 150 30,0085 12,55 6,61 2,875280
Barlag iicin zona 150 30,0081 15,04 6,30 1,763945
I nusgalyk 1-10 150 30,0029 3,73 6,67 6,560176
I nusgalyk 11-20 150 30,0033 3,34 6,74 6,385456
I nusgalyk 21-30 150 30,0030 4,35 6,88 6,295496
I nusgalyk 31-40 150 30,0046 4,66 7,05 6,069576
I nusgalyk 41-50 150 30,0023 5,56 7,04 5,124967
I nusgalyk 51-60 150 30,0037 4,74 7,22 6,074128
I nusgalyk 61-70 150 30,0016 3,33 7,33 6,438927
I nusgalyk 71-80 150 30,0034 1,31 7,35 6,441106
I nusgalyk 81-90 150 30,0010 1,93 7,25 6,384521
I nusgalyk 91-100 150 30,0012 1,85 7,63 6,124362
II nusgalyk 1-10 150 30,0027 1,03 7,54 6,943207
II nusgalyk 11-20 150 30,0051 2,72 7,60 7,79277

II nusgalyk 21-30 150 30,0072 3,56 7,78 7,23211

II nusgalyk 31-40 150 30,0095 0,97 8,00 8,039398
II nusgalyk 41-50 150 30,0075 3,38 7,60 7,993961
II nusgalyk 51-60 150 30,0057 3,20 8,04 7,403952
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1-nji tablisanyn dowamy

II nusgalyk 61-70 150 30,0069 3,00 8,14 | 8,022360
II nusgalyk 71-80 150 30,0082 3,36 8,16 | 6,544378
II nusgalyk 81-90 150 30,0048 3,05 821 | 6,765543
II nusgalyk 91-100 150 30,0073 2,79 7,99 | 6,889349

Bellik. / belgili nusgalyklar buyan kokiinin galyndysynyn peydalanylmagyndan alnan toprak nusgalyklary,
11 belgili nusgalyklar pagtanyn galyndysynyn peydalanylmagyndan alnan toprak nusgalyklary.

I-nji tablisadaky maglumatlardan gorniisi yaly, barlag iigin goylan meydancada duzlar
12,55-15,04% yokary derejede saklanyar. Sofira Gsiimlik galyndylarynyn c¢iliyremegi netijesinde
buyan kokiinin galyndysy sepilende duzlulyk 1,31-5,56%, mdogberde iiytgeyar. Pagta galyndysy
topraga sepilende duzlulyk 0,97-3,56%-e ¢enli kemelyér. pH gorkezijileri az-kem kadadan yokarlan-
yar. Topragyn sorunyil ayrylmagy bilen bir hatarda ondaky gumusyn saklanys derejesi 2,875280-den
8,039398-¢ cenli artyar.

Toprakdaky duzlarda saklanyan ionlaryn ortaga mukdary 2-nji tablisada berlendir.

2-nji tablisa

Topragyi diiziimindéki duz emele getiriji ionlaryn saklanysynyii ortaca mukdary
(m.mol/100 g topragyii suw ergininde) (2022-2023 yy.)

. Mg Crr SO,*» K* Ca* PO >

I barlag iicin zona 1-10
+2,308 +2,341 +3,053 | £3,699 | £23,082 +0,762
I nusgalyk 1-100 +2,160 +1,344 | £1,788 | £3,562 | +20,897 +0,819
II nusgalyk 1-100 +1,773 +1,042 | £1,477 | £3,265 | £20,312 +0,898

2-nji tablisadan gorniisi yaly, barlag gecirilen meydangada Mg** ionlarynyn mukdary +£2,308
den £1,773-e ¢enli azalyar. Cl ionlarynyn mukdary +2,341 den £1,042-¢ ¢enli kemelyér. Alnan
maglumatlar topragyn ikilenji sorlasmagynyn kemelmegininn hlorid ionlarynyn tisirinde bolup
gecendigini subut edyér.

Barlaglar gecirilen dowriinde toprak nusgalyklarynyn diiziimindédki minerallaryn diirli
oksidlerinini saklanys derejesini seljermek boyunca XRF enjamynda deriiew isi gegirildi. Alnan
maglumatlar 3—5-nji tablisalarda yerlesdirilendir.

3-nji tablisa

Barlag iicin goylan meydancadan 100 ¢ mé¢berde alnan toprak nusgalyklarynyi (1-10) diiziimindaki
oksidlerin saklanysynyi ortaca mukdary (2022-2023 yy.)

Ga,0, | ALO, | SiO, | Fe,0, | MnO | NiO | CuO | TiO, | V,0, | Cr,0, | PbO

2 2

40,1 | 8,278 | 34,085 | 10,531 | 0,191 | 1054 | 150,7 | 1,064 | 2946 | 290,5 | 419
ppm % % % % ppm ppm % ppm ppm ppm

ZnO | Br | AsO,  Rb,O | SrO | Y0, ZrO, | InO, BaO | Eu0, | L0,

273 2

2192 | 21,1 38,9 | 2184 | 0,137 | 63,0 | 4540 | 0288 | 641,5 | 593,8 | 14,76
ppm ppm ppm ppm % ppm ppm % ppm ppm %
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4-nji tablisa

Buyan kokiiniii galyndysyny peydalanmagyii netijeleri boyunca 100 g mocberde alnan toprak
nusgalyklaryndaky (1-30) duz emele getiriji oksidlerin saklanysynyn ortaca mukdary (2022-2023 yy.)

Fe, O, | ALO, | SiO, | MnO | Ni0O | CuO | GaO, TiO, | V,0, | Cr,0, | PbO
10,266 | 8,451 | 34229 | 0,180 | 1158 | 170,8 | 43,1 1,019 | 279,7 | 261,5 | 39,9
0 0 0 0 ppm | ppm | ppm %o ppm | ppm | ppm
ZnO Br As,0, | Rb,O | SrO | Y,0, | ZrO, | InO, | BaO | Eu,0, | L0
212,5 | 24,6 51,0 | 2158 | 0,113 | 543 | 421,8 | 0,282 | 6434 | 559,0 | 14,02
ppm ppm ppm ppm % ppm ppm % ppm ppm %

S-nji tablisa

Pagtanyii islenilmeginden galan galyndyny peydalanmagyii netijeleri boyunc¢a 100 g mécberde alnan
toprak nusgalyklaryndaky (1-30) oksidleriin saklanysynyi ortaca mukdary (2022-2023 yy.)

Ga,0, | ALO, | SiO, | Fe, O, | MnO | NiO | CuO | TiO, | V,0, | Cr,0, | PbO
351 | 6,852 | 31,324 | 7,494 | 0,146 | 689 | 1203 | 0,860 | 220,7 | 221,3 | 31,3
ppm %o %0 %o %o ppm | ppm %o ppm | ppm | ppm
Zn0O Br As,O, | Rb20 SrO Y,0, Zr0, In O, BaO Eu O, | L0,
2109 | 276 274 | 157,8 | 0,145 | 45,1 | 357,0 | 0,336 | 7022 | 371,1 | 19,47
ppm ppm ppm ppm % ppm ppm % ppm ppm %

3-5-nji tablisalardaky maglumatlardan gorniisi yaly, dirli toprakda AlLO, mukdary
8,278-6,852%; Fe,O, mukdary 10,531-7,494%; MnO mukdary 0,191-0,146% ¢éklerde liytgeyar.

6-njy tablisa

Barlag iicin goylan meydancadaky toprak nusgalyklarynyi (1-10) 100 g diiziimindiki diirli
elementlerin saklanysynyn ortaca mukdary (2022-2023 yy.)

Mg | Al Si P S Cl K Ca Ti V | Cr  Mn | Fe Ni
1,899 | 6,176 | 23,608 | 0,529 | 0,953 | 2,212 | 5,072 | 27,038 | 1,256 | 330,6 | 392,1 | 0,299 | 15,001 | 187.2
% % % % % % % % % | ppm | ppm | % % ppm
Cu Zn Ga As Br Rb Sr Y Zr In Ba Eu Pb | L,0.I
2589 378,7| 64,2 | 63,5 | 45,5 | 432,5|0,251 | 107,7 | 728,8 | 0,421 | 0,115|0,103 | 84,1 | 14,76
ppm | ppm | ppm | ppm | ppm | ppm | % | ppm | ppm | % % % | ppm | %

7-nji tablisa

Buyan koékiinini galyndysyny peydalanmagyi netijeleri boyunca alnan 100 g toprak
nusgalyklaryndaky (1-30) diirli elementlerifi saklanysynyi ortaca mukdary (2022-2023 yy.)

Mg Al Si P S Cl K Ca
1,769% 6,274% 23,617% 0,567% 1,150% 3,842% 5,276% 26,287%

Ti \% Cr Mn Fe Ni As Rb
1,200% 313,0 ppm | 352,0 ppm 0,300% 14,571% | 203,9 ppm | 82,9 ppm | 425,4 ppm

Sr Y Zr In Ba Eu Pb L,O,1
0,205% 109,3 ppm | 673,6 ppm 0,413% 0,114% 963,1 ppm | 79,7 ppm 14,02%
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8-nji tablisa

Pagtanyii islenilmeginden galan galyndynyi ulanylmagyndan soiira alnan 100 g toprak

nusgalyklarynda (1-30) diirli elementlerii saklanysynyi ortaca mukdary (2022-2023 yy.)

Mg | Al Si P S Cl | K | Ca | Ti V | Cr | Mn | Fe Ni
1,448 | 5,072 | 21,544 | 0,622 | 1,967 | 1,721 | 4,668 | 30,18 | 1,037 | 252,5 | 305,3 | 0,232 | 10,838 | 123,0
% % % % % % % % % | ppm | ppm | % % ppm
Cu Zn Ga As Br Rb Sr Y Zr In Ba Eu Pb | L,O,1
207,7 | 366,1 | 56,4 | 44,9 | 60,0 |314,2|0268 | 77.6 | 575,9 | 0,496 | 0,128 | 652.8 | 63,1 | 19,47
ppm | ppm | ppm | ppm | ppm | ppm | % | ppm | ppm | % % % | ppm | %

6—8-nji tablisadaky maglumatlardan gorniisi yaly ostimlik galyndylarynyn dargamagynyi
gidisinde toprakda misiii we sinkin mogberleri endigan dél yagdayda tiytgeyér.

9-njy tablisa

Sorlulygyin umumy kemelisinin ortaca bahasynyi denesdirmesi (2022-2023 yy.)

Gorkezijiler 1-nji barlag 2-nji buyaI! galyndysy | 3-nji pagta. galyndysy
sepilen sepilen
pH 8,89 7,65 7,56
Conductivity, ps/sm 55104 3170,6 1742,0
Duzlaryn mocberi (%) 2,618 2,012 1,604

9-njy tablisadaky maglumatlar barlag ti¢in alnan topragyn duzlarynyn mogberinin 2,618% eletrik
toguny gegirijiliginin derejesinin 5510,4 ps/sm yokarydygyny, duzlaryn kemelmegi netijesinde
3170,6—1742,0 ps/sm we 2,012—1,604% azalyandygyny subut edyar.

a b ¢ d

1-nji surat: a — sorlasan toprak; b — pagta siiyiimi sepilen toprak,; ¢ — sor meydana sepilen mekgejowen,
d — pagta stiyiimi sepilen yerde yetigdirilen mekgejowen

Osiimlik galyndylaryny dargamagynyt sotiky ii¢iinji tapgyrynda oligohetlerif, kollembolalaryii
we mor-mojeklerinn liginkalarynyn saprofaglyk arkaly iymitlenmegi netijesinde cliyriintgi doly
dargadylyar.

Netijede, toprakdaky bakteriyalar, kdmelekler, diirli ofiurgasyz jandarlar 6zara trofiki gatnasyklara
girismek arkaly adsorbentlik hidsiyetli dstimlik galyndylarynyii yygnan duzlaryny 6z bedenlerine
gecirydrler. Olar toprakda dikligine we keseligine hereket etmek arkaly topragy yumsadyarlar, onui
aerasiyasyny gowulandyryarlar.

Toprak mikroorganizmlerinit Halobabacillus sp., Salinicola sp., Trichoderma sp. toparlaryny
emeli usulda Osdiirmeginn biotehnologiyasyny isldp diizmek we olary adsorbent Osiimlik
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galyndylarynda ¢liyremini ¢altlagdyrmak ti¢in peydalanmak topragyil sorlasmagynyn 6niini almakda
mohiim dhmiyetli ugurdyr.

Barlaglarda synag meydanlaryna adsorbent galyndylarynyn cliyremeginiii gidisinde ilkibada
sorlulyga ¢ydamly arpa we sofira mekgejowen ekmek arkaly toprakda gosmaca duzlulyk ayryldy.
Netijede, topragyn sorlulygy ayrylyp, onda diirli dinelilerin we tehniki ekinlerin Osdiirilip
yetisdirilmegine yaramly sertler emele gelyir.

Netije

1. Topragyn sorlasmagyny doredydn duzlaryin mogberini topragyn tistki hasyl beriji
boleginde yorite yerlesdirilen 6siimlik galyndylary bilen sordurmak we soira olaryn diirli galofil
mikroorganizmler tarapyndan 6zlesdirilmegini iipjiin etmek arkaly azaldyp bolyandygy anyklanyldy.

2. Topragyn istki boleginin her bir Im? meydanyna ortaga 200-250 g mukdarda Gsiimlik
galyndylary sepilende, ondaky duzlaryn saklanys derejesini kemeldyandigi belli edildi.

3. Tejribeler arkaly sorlagan toprakda barlag iicin goylan meydangada duzlaryn saklanysynyn
12,55-15,04% derejededigi hasaba alnyp, buyan kokiinin galyndysy sepilenden somira 1,31-5,56%-¢
cenli, seyle hem pagta galyndysy topraga sepilende duzlulygyn 0,97-3,56%-e ¢enli kemelyéndigi
yiize ¢cykaryldy.

4. Gys mowsiliminde ygallaryn yagmagy bilen 6siimlik galyndylaryna topragyn yokarky iistiine
toplanan duzlaryn adsorbirlenmegi netijesinde hem-de ¢liyreménin hasabyna galofil bakteriyalaryn,
mikromisetleriit we aktinomisetlerif, toprak amyobalarynyn, toprak nematodlarynyn, oligohetlerin,
enhitreidlerin, esekyassyklaryn, toprak sakyrtgalarynyn, kollembolalaryn, mor-mojeklerin ligin-
kalarynyn gatnasmagynda doly dargamagynyn bolup gecyidndigi we madda calsygynyn gidisinde
duzlaryn hem 6zlesdirilip, toprakda olaryn saklanys derejesinini kemelyéndigi anyklanyldy.
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Abstract

As a result of experiments conducted in 2022—2023 to prevent soil salinization, it was found
that salts are adsorbed based on the adsorbent properties of plant residues. Salinity content in the
saline soil was 12,55-15,04%, and it was found that salinity reduction changes from 5,56—1,31%
when treated with licorice root residue and 3,56—0,97% with cotton residue. It was identified that
decomposition of plant residues involves halophilic bacteria, micromycete and actinomycete fungi,
soil amoebae, soil grasshoppers, collembola and other invertebrates, and salts are assimilated due
to metabolism and their level of retention in the soil decreases. It was found that the development
of biotechnology for the artificial propagation of species belonging to the microorganism groups
Halobabacillus sp., Salinicola sp., Trichoderma sp., and their use to accelerate decomposition in
adsorbent plant waste is of great importance in preventing salinization.

Keywords: soil, salinity, adsorption, bacteria, fungi, halophylls, dispersion.

Introduction

The problems related to the occurrence of secondary salinization of the soil in irrigated agriculture
and its prevention have not lost their importance even in the 21st century. Studying the problems of
soil, which is the main source of abundant harvests from agricultural crops, and its salinization is of
particular importance in all countries, including Central Asia, which is an important center of ancient
agriculture. In recent years, scientists have published many scientific works in this field (I'ma3zoBckwit,
1987; 3psarunneB, badoweBa, 3eHoBa, 2005; Kimouko, 2010; ITankoBa, A#mapos, SImMHOBa M 1p.,
1996; ITankoBa, 2016). In soil science, these problems are analyzed in different contexts (Actanos,
Cnenriiep, 1996; Koena, 2021; Munammuna, 1995; IlankoBa, KonromkoBa, 2013; Egamberdieva,
Kucharova, 2009). In our country, the role of land reclamation by preventing soil salinization, as well
as studies related to the cultivation of halophilic plants have been conducted (ba6aes, Paxumosa,
Ap3samoBa, Enneibaes, 2018; Enneibaes, I'yp6anos, 2018; JlaBpo, Opnosckuii, 1985; Mypatosa,
1976; IlankoBa, 1992; Paboues, 1964; Agakisiyew, 1989). It is known that until now the problems
related to the use of adsorbent properties of plant residues in the prevention of soil salinization and
the development of biotechnologies in this field have not been thoroughly studied.

Amanov G.G. e-mail: gadamamanovv@gmail.com
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Test methods. In 2022-2023, experiments on the prevention of soil salinization were carried
out at the scientific production laboratory of the Turkmen State Pedagogical Institute named after
S. Seydi. The experiments were intended to test the adsorbent properties of plant residues to control
salinity. As adsorbent products in the scientific research work, plant residues from the processing of
raw materials were used in Buyan village industrial complex in Lebap, as well as residues from the
cotton spinning factory in Turkmenabad were used. Experiments were Region conducted in a 0,10 ha
saline field. In turn, the experimental field was divided into five small ponds, and 70-cm-high ponds
were drawn into them. Adsorbent manure and cotton residues were placed on top of the soil in the
amount of 2,0-2,5 kg per square meter of the experimental fields in the second decade of December.
Thus, after 30 days, that is, when the wastes started to rot naturally, they were mixed into the soil
at a depth of 15-20 cm. At the end of January, the soil was turned again and watered between the
rows for the first time. On the third day of February, the soil in the ponds was softened, barley seeds
were sown in it, and the second water was given. In the first decade of May, the barley was harvested
before ripening and the soil was softened. Maize seeds were then sown in the fertile soil. Indicators
of soil salinity were checked every 15 days by taking soil samples from the top 10 cm layer and
conducting chemical analyses. Soil salinization was tested by dissolving the soil in water and titrating
the amount of cations and anions in the solution in m/mol. (basunesuy, [Tankosa, 1972; Manxuna,
2021; Bapraca, IlaaxoBoii u ap., 2017). Chemical analyzes were carried out at the Biotechnologies
Laboratory of the Technology Center of the Academy of Sciences of Turkmenistan. The content of
salts, cations and anions in the soil — water solution was determined using modern equipment in the
laboratory, and hydrogen ion concentration (pH) was measured. Mass ratios of oxides and elements
stored in dry soil were also determined using XRF equipment.

Discussions of the results. The obtained data are presented in Tables 1-9. As can be seen from
the data in the tables, the placement of plant residues in the soil, due to its gradual absorption of
salts, leads to a decrease in the amount of salts in the soil and an increase in the suitability of the soil
for cultivation. In our opinion, when light substances with fast dispersing and adsorbent properties
are sprinkled on the soil, they quickly absorb the salts. In the course of decomposition, halophilic
bacteria, actinomycetes, and micromycete fungi mix with it and multiply there by forming local
foci. Microorganisms grow best when soil temperature is between 50 C and 250 C and humidity is
65—70%. There are 3 ecological groups of living organisms that use plant residues from the soil as a
food source: detritophages, mycetobacteriphages and saprophages.

Detritophagous microorganisms include soil bacteria, micromycete fungi, and actinomycetes.
The industrial waste of cotton spinning mills is dominated by cellulose. There fore, they are subject
to rapid decomposition in field conditions, as under the biological activity of cellulose-decomposing
aerobic microorganisms initially turns into a brown sandy substance, which contains sand and
dead microorganisms. In our observations, all the fibers take on a brown color in the distribution
(I'puropsin, baraesa, Sxosnesa, llnsaxos, 2018; Jlo6poBonbckasi, 3parunies, YepHos, [onoBueHko,
3enoBa, JIpicak, Many4yapoBa, Mapdenuna, [lTonsackas, Cremanos, Ymapos, 2015). Anaerobic oil
bacteries are actively involved in the decomposition of licorice root and cotton fiber in the soil layers.
The accumulated salts in the soil are converted by halophilic microorganisms in the soil. Salinicola,
Marinobacter, Microbacterium, Salinibacterium, Bacillus, Planomicrobium, Halobabacillus,
Salegentibacter, Microbispora, Alcaligenes, Sallimicrobium genera are frequently found in plant
residues in meadow irrigated soils (Xammtoa, Korenko, Mciiammaromenosa, ['acanoB, Adakaposa,
AnmBepaueBa, 2017; Xomkumypomosa, XakumoBa, Typaesa, 2021). They carry out their vital activity
through cell breakdown.

Aspergilla sp., Fusarium sp., Trichoderma sp. related to micromycete and actinomycete fungi and
others are frequently found in plant remains. In their increasing places, licorice and cotton wastes turn
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to black. Actinomycetes fungi thrive in alkaline environments with low humidity. They are aerobes
often found in the upper layers of the soil. Based on the biological activity of actinomycetes, plant
residues are converted into substances in the soil. (Figure I).

A the second stage of decomposition, myceto-bacteriophage halophilic invertebrates: amoebae,
soil nematodes, prothracheonicus orientalis, wasps, soil grasshoppers accumulate on the substrate.
Myceto-bacteriophagous soil invertebrate species feed on fungal mycelia, bacterial colonies, and begin
to grow. According to our studies, species of grasshoppers of the genera Pavania, Premicrodispus,
Tarsonemus, Scutacarus nest in the soil and feed on the mycelia of fungi contained in the decay. In
February-March, the number of locusts can reach 300—500 individuals per 10 cm square area of the
substrate.

Table 1

Average salinity, pH, and sand content of soil samples

Amount of water | Weight of soil, g | Salinity, % | pH Humus, g
poured, ml (m,mol)

Zone for testing 150 30,0085 12,55 6,61 2,875280
Zone for testing 150 30,0081 15,04 6,30 1,763945
I sample 1-10 150 30,0029 3,73 6,67 6,560176
I sample 11-20 150 30,0033 3,34 6,74 | 6,385456
I sample 21-30 150 30,0030 4,35 6,88 6,295496
I sample 31-40 150 30,0046 4,66 7,05 6,069576
I sample 41-50 150 30,0023 5,56 7,04 5,124967
I sample 51-60 150 30,0037 4,74 7,22 6,074128
I sample 61-70 150 30,0016 3,33 7,33 6,438927
I sample 71-80 150 30,0034 1,31 7,35 6,441106
I sample 81-90 150 30,0010 1,93 7,25 6,384521
I sample 91-100 150 30,0012 1,85 7,63 6,124362
II sample 1-10 150 30,0027 1,03 7,54 | 6,943207
II sample 11-20 150 30,0051 2,72 7,60 7,79277
II sample 21-30 150 30,0072 3,56 7,78 7,23211
II sample 31-40 150 30,0095 0,97 8,00 8,039398
II sample 41-50 150 30,0075 3,38 7,60 | 7,993961
II sample 51-60 150 30,0057 3,20 8,04 | 7,403952
II sample 61-70 150 30,0069 3,00 8,14 8,022360
II sample 71-80 150 30,0082 3,36 8,16 | 6,544378
II sample 81-90 150 30,0048 3,05 8,21 6,765543
II sample 91-100 150 30,0073 2,79 7,99 6,889349

Note: Samples I are soil samples obtained from the use of rootstock residues; Samples II are soil
samples obtained from cotton waste utilization

As can be seen from the data in Table 1, salts are stored at a high level of 12,55-15,04% in the
field set for testing. Then, the salinity changes from 1,31 to 5,56% when the root residue is sprinkled
as a result of the decomposition of plant residues. Salinity is reduced to 0,97-3,56% when cotton
residue is sprinkled on the soil. The pH values gradually increase. Along with the removal of soil salt,
the retention rate of sand in it increases from 2,875280 to 8,039398.
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The average amount of ions stored in soil salts is given in Table 2.

Table 2

Average concentration of salt-forming ions in soil (m.mol/100 g soil — water solution) (2022-2023)

I zone for testing 1-10 Mg* Cl- SO K* Ca* PO >

+2.308 +2,341 +3,053 | £3,699 | £23,082 +0,762
I sample 1-100 +2,160 +1,344 +1,788 | £3,562 | +£20,897 +0,819
II sample 1-100 +1,773 +1,042 +1,477 | £3,265 | £20,312 +0,898

As is shown in Table 2, the amount of Mg?* ions decreases from +2,308 to £1,773. The amount
of Cl ions decreases from +2,341 to =1,042. The obtained data prove that the secondary salinization

of the soil occurs under the effect of chloride ions.

During the investigation, XRF analysis was carried out to analyze the preservation level of
various oxides of minerals in the soil samples. The obtained data are presented in Tables 3-5.

Table 3
Average concentration of oxides in 100 g of soil samples (1-10)
taken from the test site (2022-2023)

Ga,0, | ALO, SiO, Fe,0, | MnO NiO CuO TiO, vV,0, | Cr,0, | PbO
40,1 8,278 | 34,085 | 10,531 | 0,191 1054 150,7 1,064 | 294,6 | 290,5 41,9
ppm % % % % ppm ppm % ppm ppm ppm
Zn0O Br As,O, | Rb,O SrO Y,0, ZrO, | InO, BaO | Eu,0, L0,
219,2 21,1 38,9 2184 | 0,137 63,0 454,0 | 0,288 | 641,5 | 593,8 14,76
ppm | ppm | ppm | ppm % ppm | ppm % ppm | ppm %

Table 4
Average content of salt-forming oxides (1-30) in 100 g of soil samples (2022-2023)
according to the results of the use of licorice root residue
Fe, 0, | ALO, SiO, MnO NiO CuO | Ga, O, | TiO, vV,0, | Cr,0, | PbO
10,266 | 8,451 | 34,229 | 0,180 115,8 170,8 43,1 1,019 | 279,7 | 261,5 39,9
%0 %o %0 %0 ppm | ppm | ppm %o ppm | ppm | ppm
Zn0O Br As, O, | Rb,O SrO Y,0, ZrO, | InO, BaO | Eu,0, L0,
212,5 24,6 51,0 2158 | 0,113 54,3 421,8 | 0,282 | 6434 | 5590 14,02
ppm | ppm | ppm | ppm % ppm | ppm % ppm | ppm Yo
Table 5
Average content of oxides (1-30) in 100 g of soil samples (2022-2023)
based on the results of using cotton processing residues

Ga,0, | ALO, SiO, Fe,0, | MnO NiO CuO TiO, vV,0, | Cr,0, | PbO
35,1 6,852 | 31,324 | 7,494 | 0,146 68,9 120,3 | 0,860 | 220,7 | 221,3 31,3
ppm % % % % ppm ppm % ppm ppm ppm
Zn0O Br As,O, | Rb20 SrO Y,0, ZrO, | InO, BaO | Eu,O, | L,0,1
210,9 27,6 27,4 157,8 | 0,145 45,1 357,0 | 0,336 | 7022 | 371,1 19,47
ppm | ppm | ppm | ppm %o ppm | ppm % ppm | ppm Yo
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As can be seen from the data in Tables 3-5, the amount of AI203 in different soils is
8,278-6,852%; Fe203 content is 10,531-7,494%; The MnO content varies in the range of 0.191-0.146%.

Table 6

Average retention of various elements in 100 g of soil samples (1-10)
at the test site (2022-2023)

Mg Al Si P S Cl K Ca Ti \% Cr | Mn Fe Ni

1,899 | 6,176 | 23,608 | 0,529 | 0,953 | 2,212 | 5,072 | 27,038 | 1,256 | 330,6 | 392,1 | 0,299 | 15,001 | 187,2
% % % % % % % % % | ppm | ppm | % % ppm

Cu Zn Ga As Br Rb Sr Y Zr In Ba Eu Pb | L,O,I

258,9|378,7| 642 | 63,5 | 455 | 432,5| 0,251 | 107,7 | 728,8 | 0,421 0,115 0,103 | 84,1 | 14,76
ppm | ppm | ppm | ppm | ppm | ppm | % | ppm | ppm | % % % | ppm | %

Table 7
Average storage of various elements in 100 g of soil samples obtained by the results
of application of the rootstock residue (1-30) (2022-2023)

Mg Al Si P S Cl K Ca
1,769 % 6,274 % 23,617 % 0,567% 1,150% 3,842% 5,276% 26,287%

Ti \% Cr Mn Fe Ni As Rb
1,200% 313,0ppm | 352,0ppm 0,300% 14,571% | 203,9ppm | 829ppm | 425,4ppm

Sr Y Zx In Ba Eu Pb L,0,I
0,205% 109,3ppm | 673,6ppm 0,413% 0,114% 963,1ppm | 79,7ppm 14,02%

Table 8

Average retention of various elements in 100 g of soil samples (1-30)
after application of cotton processing residue (2022-2023)

Mg Al Si P S Cl K Ca Ti \% Cr | Mn Fe Ni

1,448 | 5,072 | 21,544 | 0,622 | 1,967 | 1,721 | 4,668 1 30,18 | 1,037 | 252,5|305,3 | 0,232 | 10,838 | 123,0
% % % % % % % % % | ppm | ppm | % % ppm

Cu Zn Ga As Br Rb Sr Y Zrx In Ba Eu Pb | L,O,1

207,7 | 366,1 | 56,4 | 44,9 | 60,0 |314,2 0,268 | 77,6 | 5759 | 0,496 | 0,128 | 652,8 | 63,1 | 19,47
ppm | ppm | ppm | ppm | ppm  ppm | % | ppm | ppm | % % % | ppm | %

As can be seen from the data in Table 6-8, the amount of copper and zinc in the soil varies with
the decomposition of plant residues.

Table 9

Comparison of mean value of overall salinity decline (2022-2023)

Indicators Nel Test Ne2 Sprayed Fertilizer | Ne3 Sprinkled cotton
residue residue
pH 8,89 7,65 7,56
Conductivity, ps/sm 5510,4 3170,6 1742,0
Amount of salts % 2,618 2,012 1,604
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The data in Table 9 prove that the level of electrical current conductivity of 2,618% of the
amount of salts of the soil taken for testing is 5510,4 pus/cm, and as a result of the decrease in salts, it
decreases by 3170,6—1742,0 pus/cm and 2,012—1,604%.

a b C d

Figure 1: a —saline, b — soil sprinkled with cotton fiber; ¢ — corn planted in saline field,
d — corn planted in cotton fiber field

At the last third stage of decomposition of plant residues, decay is completely destroyed by
saprophagous feeding of oligochaetes, collembola and insect larvae.

As aresult, bacteria, fungi, and various invertebrates in the soil transfer the accumulated salts of
adsorbent plant residues to their bodies by engaging in mutual trophic relations. They soften the soil
by moving it vertically and horizontally, improving its aeration.

The development of biotechnology to artificially soil microorganisms Halobabacillus sp.,
Salinicola sp., Trichoderma sp. groups and use them to accelerate decomposition in adsorbent plant
residues is an important area in the prevention of soil salinization.

In the experimental plots, additional salinity was removed by first planting salinity-tolerant barley
and then maize during the decomposition of adsorbent residues. As a result, the salinity of the soil is
removed, and suitable conditions are created for the cultivation of various cereals and technical crops.

Results

1. It has been found that the amount of salts that cause soil salinization can be reduced by
absorbing plant residues specially placed in the upper fertile part of the soil and then ensuring their
assimilation by various halophilic microorganisms.

2. It was found that when the average amount of 200-250 g of plant residues is sprinkled per 1m?
of the topsoil, the degree of retention of salts in it is reduced.

3. Based on experiments, it was recorded that the concentration of salts was 12,55-15,04% in the
field of saline soil, and it was found that salinity decreased to 1,31-5,56% after placing the residue of
sorghum root, as well as to 0,97-3,56% when cotton residue was sprinkled on the soil.

4. Due to the adsorption of salts accumulated on the top of the soil during the winter season,
due to the adsorption of salts collected on the top of the soil during the winter season, the complete
disintegration of halophilic bacteria, micromycetes and actinomycetes, soil amoebae, soil nematodes,
oligochaetes, enhydrids, wasps, soil beetles, collembola, and insect larvae occurs. It was found that
during the process of metabolism, salts are assimilated and their retention rate in the soil decreases.
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BUOTEXHOJOI'MYECKUE METO/JAbI B BOPbBBE
C 3ACOJIEHUEM MOYB*

Ieiizyia Xb1AbIPOB,
npopexmop no Hayunou pabome Typrmenckozo [ocyoapcmeennoz2o nedacocuieckozo
uncmumyma umenu Cevumnazapa Cetiou, 00Kmop OUOI0SULeCKUX HAYK

Xynaiibepan Canmapmypanos,
npenoodasameiv Kageopsl OUOI02UU ¢ MEMOOUKOU UX NPEeNno0asanus
Typxmenckoeo I ocyoapemeennoeo nedacozuueckoeo uncmumyma umenu Cetiumnaszapa Cetiou

I'agam AmaHoB,
acnupanm Uncmumyma xumuu Axademuu nayx Typkmenucmana

AHHOTAIUA

B pezynemame skcnepumenmos, nposedennvix 6 2022-2023 200ax no npedomepaujeHuro
3aconeHuss nous, YCMAaHoOBIeHO, YMmo a0copoyus conell OCHO8AHA HA AOCOPOUPYIOWUX CEOUCMEAX
PACMUMENbHBIX OCMAMKO8. YCMAHOBIEHO, 4MO COO0EepIHCaAHUue 3dCONeHUs 8 3ACONeHHOU Noyge
cocmagnsaem 12,55-15,04%, npu enecenuu ocmamrog coi00K08bIX KOPHell HAOM00AN0Ch CHUMICEHUE
saconenuss Ha 5,56-1,31%, npu emecenuu xnonkogvix ocmamkoé — 3,56-0,97%. Ycmanoeneno,
Ymo 6 pazioNCeHUul pAacmumenbHulX OCMAmMKO8 YYacmeylom 2anoguivhble bakmepuu, 2pubdbl-
MUKpoOMUyemvl U aKMUHOMUYembl, NOYGEHHble KIeljU, NOY8EeHHbIe KY3HEUUKU, KOLIeMOONbl U opyeue
0ecno3eoHOYHble, A CONU ACCUMUNUPYIOMCA 3A CHem 00MeHa 8eujeCms U CHUMCAEMC s YPOBEHb UX
codepocanusi 6 nougse. Muxpoopeanusmor Halobabacillus sp., Salinicola sp., Trichoderma sp.
Yemanoeneno, umo 6onvuioe 3Hauenue 6 npedomepaujeHuU 3acoieHuss UMeom MUKpOOP2SaHU3Mbl U
passumue O6UOMEXHONI02UU B0CHPOU3BOOCIBA 8U008, npuHadrexcawux k epynnam Halobabacillus
sp., Salinicola sp., Trichoderma sp. u ucnonv3osamnue ux 0Jis yCKOPEHUsL PALONCEHUSL A0COPOUPYIOUUX
PACmumenbHulX 0mx0008.

KiroueBbie ci10Ba: 1ouBa, 3aCONCHNE, aICOPOIHSL, OaKTEepUH, TPUOBI, TATOPHIUIBI, TUCTICPCHSL.

BBenenune

[TpoGnembl, cBS3aHHBIE C BO3HMKHOBEHMEM BTOPHYHOIO 3aCOJICHHsS TOYB B OpOILIAEMOM
3eMJICJIETIMM U €r0 IPEIOTBPALLECHUEM, HE IOTEPsIM CBOECH akTyalbHOCTH Aaxke B XXI Beke.
Nzyuenune mpobiaeM MOYBBI M €€ 3aCOJCHHUS, SIBIISIOLIETOCS OCHOBHBIM HCTOYHHKOM OOMIIBHBIX
ypOXaeB CEebCKOXO3SHCTBEHHBIX KYJIBTYp, UMeeT 0co00e 3HaueHHe BO BCEX CTPaHax, B TOM YHUCIIE
n B CpenHeil A3um, SBISIIOIIEHCS BaXXHBIM LIEGHTPOM JAPEBHEIO 3eMIIEJENNA. 3a MOCIEAHUE TOJbI
YUEHBIMH OITyOJIMKOBAaHO MHOXECTBO Hay4YHBIX paboT B 3ol oOnactu (I mazoBckuii, 1987; 3psrunies,
babwesa, 3enona, 2005; Knouko, 2010; [TankoBa, Aigapos, SImHoBa u np., 1996; Ilankosa, 2016).
B nmouBoBezieHnN 3TH POOIEMbI aHATU3UPYIOTCS B Pa3HbIX KOHTEKcTax (Acrtamnos, Crienriep, 1996;
Kogna, 2021; Munammuna, 1995; [lankoBa, Konromkosa, 2013; Egamberdieva, Kucharova, 2009). B
Hallel cTpaHe IPOBEACHbI UCCIIEI0BAHNUS O POJIM METMOPALIMH 3€MENb B IPEJOTBPAILIEHUH 3aCOICHUS
MOYB, a TAKXKE MCCIEIOBAHM, CBS3aHHBIC C BhIpalluBaHMEeM TrajopuibHbIX pacteHuil (babaes,
PaxumoBa, Ap3samoBa, Ennsi6aes, 2018; Ennsidaes, I'yp6anos, 2018; Jlaspos, Opiosckuii, 1985;

* Amanov G.G. e-mail: gadamamanovv@gmail.com
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MyparoBa, 1976; [TankoBa, 1992; Paboues, 1964; Agakisiyew, 1989). M3BecTHO, 94TO B IPOBEACHHBIX
710 CHX TIOp HAay4YHBIX UCCIIEIOBAHUAX HE /10 KOHIIA U3yUYCHBI TPOOJIEMbI, CBSI3aHHBIE C UCTIOJIb30BaHHEM
a/ICOPOMPYIOLINX CBOWCTB PACTUTEIBHBIX OCTATKOB B MPOQMIAKTUKE 3aCOJICHUS TIOYB U PA3BUTHU
OMOTEXHOJIOTU B 3TON 00NaCTH.

Metoabl wucnbiTanuii. 2022-2023 romax B Hay4YHO-TIPOM3BOJICTBEHHOH J1aboparopuu
TypkMeHCKOro rocynapcTBeHHOro mefaroruueckoro uHctutyta uMeHu C.Ceinm mpoBonmiInch
HKCTIIEPUMEHTHI TI0 MPEIOTBPAILCHUIO 3acoiieHHsT MouB. Llenpio 3KcrepuMeHTOB Oblla MPOBEpKa
a/IcCOpPOMPYIOLINX CBOWCTB PACTUTEIBHBIX OCTATKOB B 00pKOE ¢ 3acoieHneM. B kauecTBe afcopOeHTOB
B HAy4HO-HCCJIEI0BATEIbCKOM paboTe UCTIONB30BAINCH PACTUTEIBHBIE OCTATKH IePepabOTKH ChIPbs
koMmOuHata bysH B JlebarickoM BenasTe W OTXOABI XJIOMKONPSAWIbHON (abpuku r. TypkmeHnaOar.
OKCIIEpUMEHTHI POBOAWIMCH HA 3acojieHHOM noje miouansio 0,10 ra. B cBoro ouepenp onbITHOE
nojie OBUIO pa3/eleHo Ha MATh HEOOIBIINX MPYIOB, B KOTOPbIe ObUIM BTSHYTHI MPYABI BEICOTON 70
cM. AZICOPOEHT HaBO3a U OCTAaTKH XJIOMYAaTHHKA BHOCHJIM B BEPXHIOIO YacTh MOYBHI B KOJIMYECTBE
2,0-2,5 xr Ha KBaJIpaTHBI METp OIBITHBIX TOJIEH BO BTOpOW aekane nekadps. Takum oGpasom,
yepe3 30 aHEH, TO €cTh KOrJa OTXOJbl HAa4yajJH THUTh €CTECTBEHHBIM ITyTeM, MX IMOJMEIINBAIU B
noyBy Ha rmyOouHy 15-20 cM. B koHIle sSHBapsi MOYBY CHOBA IEPEBEPHYNIN U BIIEPBHIC BBITYCTHIIN
BOIYy MEXIy panamu. B TpeTbell nekane (eBpaisi MOUBy B MpyHax pa3sMArduiM, BBICESUIM B HEe
CEeMEHa sIUMEHsSI U JaJlid BTOPYIO BoAy. B mepBoii nekane mas ssuMeHb yOuUpaiau 0 CO3pEeBaHUS U
pasmsryany mouy. 3aTeM ceMeHa KyKypy3bl ObUIH MTOCESIHBI B TUIOJJOPOIHYIO TOuBy. KauecTBeHHbIE
MOKa3aTeNy 3aCOJICHUs TOYBBI POBEPSUIN Kaxbple 15 nHel mytem oT6opa npod MouBbl U3 BEPXHETO
10-caHTUMETPOBOTO CJI0S ¥ IPOBEJCHUEM XUMHUYECKHUX aHAJIN30B. TecTUpOBaHHUE 3aCOJICHUS MTOYBBI
MIPOBOMIIOCH ITyTEM PAaCTBOPEHUS MOYBHI B BOJIC U TUTPOBAHUS KOJIMYECTBA KATHOHOB M AHUOHOB B
pactBope B M/Mouib. (basunesuu, [TankoBa, 1972; Mamxuna, 2021; Bapraca, [TankoBoii u np., 2017).
XUMHUECKUE aHATTU3bI TPOBOJMIINCH B TabopaTopun 6notexHosnorui Lientpa rexnonorun AkageMun
Hayk Typkmenucrana. C MOMOIIBIO COBPEMEHHOTO OOOPYIOBaHUS B Ja0OpaTOpUU OMpPEAEIsIIN
cofiep)KaHUe CoJIel, KATHOHOB M aHHMOHOB B BOJHOM PAacTBOPE IOYBHI, U3MEPSIIM YPOBEHb HOHOB
Bozopoza (pH). MaccoBoe pacnpeznesieHue OKCHJ0B M JIEMEHTOB, COJIEPKALMXCS B CYyXOH MO4BE,
TaKXKe ONPENEIIIOCH C TIOMOIIBIO PEHTTEHO(IYOPECIEHTHOTO 000PYIOBAHUSI.

OO0cy:xaeHus pe3yabTaToB. [lonyueHHbIe JaHHBIE TIPpeCcTaBlIeHbI B Ta0muax 1-9. Kak BumHo u3
JAHHBIX TaOJINI, pa3MeIIeHHE PACTUTEIBHBIX OCTAaTKOB B MTOYBE 3a CUET MOCTEIEHHOTO MOTVIOLICHHUS
€10 COJIeH TMPUBOJAUT K YMEHBIICHUIO KOJUYECTBA COJEH B MOYBE M IOBBIIICHUIO MPUTOIHOCTU
MOYBHI JUIS BhIpaliuBaHue pacTeHuil. [lo Hamemy MHEHHIO, TIPU PACCHITAHUU B TOYBY JIETKHX
BEIIECTB, 00JIAAAIONIUX OBICTPOIUCTIEPTUPYIOIIUMH U aICOPOUPYIOIIMMU CBOHCTBAMHU, OHU OBICTPO
MOTJIOUIAIOT coJii. B mporecce pa3nokeHus y4acTBYIOT ranopuibHble OaKTepuu, aKTHHOMULIETHI U
IpUOBI-MUKPOMHUIIETHI, KOTOPBIE Pa3MHOKAIOTCS TaM, 00pasys JIOKaJlIbHbIe o4ard. MUKpOOpPTaHU3Mbl
Jydllle BCEro pacTyT npu Temneparype noussl oT 5°C no 25°C u BnaxHoctu 65-70%. Beraenstor
3 SKOJIOTHYECKHE TPYMIBI KUBBIX OPraHU3MOB, HCIIOJB3YIOIIUX PACTUTEIbHBIE OCTATKU TOYBBHI B
KaueCcTBE MCTOYHMKA MUTAHUsA: AeTpuTodaru, Murierodakrepudaru u carnpodard.

K nerputodaram oTHOCSTCS MOYBEHHBIE OAKTEPUU, TPHOBI-MUKPOMHIIETHl U aKTHHOMUIIECTHI. B
MIPOMBIIIJICHHBIX OTXOAAX XJIOMKOMPSAAWIBHBIX (hadpuk mpeodrnanaer nesuionosa. M3-3a 3Toro onn
MOJIBEPKEHBI OBICTPOMY PA3JIOKEHHUIO B MOJIEBBIX YCIOBUAX, TaK KaK B pe3ysbraTe OMOIOTHYeCKON
aKTUBHOCTH LIEJITIONIO30Pa3/IaraoiuX a3poOHbIX MUKPOOPTaHU3MOB MIEPBOHAYAILHO MPEBPALIACTCS
B Oyporo IBeTa BEUIECTBO — I'yMyC, COJEeprKalliee TyMyC U MEpTBbIe MUKPOOpPraHHW3Mbl. B Hammx
HaAOMIOZICHNUAX BCE BOJIOKHA IPH PA3IOKEHUU NpUOOpeTaroT KOpUUHEBYIO oKpacky (I'purops,
baraesa, SIxomnesa, Illmsaxos, 2018; JloOpoBonbckas, 3BsrunieB, UYepHoB, [onoBueHko, 3eHOBa,
JIpicak, ManyuapoBa, Mapdenuna, Ilomsuckas, CremanoB, Ymapos, 2015). Awna’poOHbIe
MAacCJISTHUCTbIE OAKTEPHH aKTMBHO YYaCTBYIOT B Pa3jIOKEHUHN KOPHEH CONIOIKU M XJIOTTKOBOTO BOJIOKHA
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B CJIOSIX MOYBBI. HakoruieHHbIE B IOYBE COJM MPEOOpasyroTcs rajao(uiIbHBIMU MUKPOOPTraHU3MaMU
MoYBBl. B pacTUTENBHBIX OCTaTKaxX JYTOBBIX OpPOIIAEMBIX IOYB YaCTO BCTPEYAIOTCS BUIBI
ponos Salinicola, Marinobacter, Microbacterium, Salinibacterium, Bacillus, Plannomicrobium,
Halobabacillus, Salegentibacter, Microbispora, Alcaligenes, Sallimicrobium (Xanumnosa, Korenko,
Hcnammaromenosa, l'acanoB, AOakapoBa, AnmBepaueBa, 2017; XomkumypomoBa, XakuMoOBa,
Typaesa, 2021). CBoro )KU3HENEATENBHOCTh OHU OCYILECTBIISIOT IOCPEICTBOM SHEPTUH, TIOTYYEHHON
IIPU pacmajie KJIeTYaTKu TKaHeH.

Bunsr Aspergilla sp., Fusarium sp., Trichoderma sp. u3 MUKpOMHIIETOB ¥ aKTHHOMHIIETHI YaCTO
BCTPEYAIOTCS B PACTUTENBHBIX OCTaTKax. B MecTax ux pa3MHOXKEHHUS, KOPHU COJIOAKH M XJIOTIKOBBIE
OTXOJIbl UEPHEIOT. AKTUHOMHUIIETHI TPOU3PACTAIOT B IIEJIOYHOM Cpefie ¢ HU3KOM BiIakHOCThIO. OHU
a’po0bl, YacTO BCTPEYAIOIIMECS B BEPXHUX CIIOSAX TOUYBBI. 3a CUET OMONOTHYECKOW aKTUBHOCTHU
aKTMHOMMIIETOB PACTUTEIBHBIE OCTATKH MIPe0Opa3yloTcsi B TyMyCOBOE BEIIECTBO MOUBHL. [Puc. 1].

Ha Bropoil cragum pas3fnoXeHuss Ha CyOcTpare HaKalUIMBalOTCs MulerobakTepuodaru-
ranouiabHble OECIIO3BOHOYHBIC: aMeObl, NMOYBEHHBIC HEMAaTOMbl, AHTHJPUIBI, OCHI, MOYBEHHBIC
Ky3HeuuKu. Murnerobakrepruodaru MOYBEHHBIX OECIIO3BOHOYHBIX MUTAIOTCS MHULEIHEM TpHOOB,
KOJOHMSIMH OakTepuil M HauumHaroT pactu. [lo HamwmM wuccienoBaHwsiM, BUABI poaoB Pavania,
Premicrodispus, Tarsonemus, Scutacarus >KuByT B 1nouBe. B ¢eBpane-mapTe YHMCICHHOCTh KIICIIEH
Moxet gocturatrb 300-500 ocobeii Ha 10 kBagpaTHBIX CM IJIOLIAU CyOCTpaTa.

Tabnuya 1

Cpennee kon4yecTBa, rymyca u crenennu pH B 3acosieHHOCTH B 00pa3nax Mo4YBeHHBIX NMPO0

KouinuectBo Bec nmousBwl, g ConeHocTb, pH I'ymye, g
BOAbI, ml % (m,mol)

KonTpoJibHasi 30Ha 150 30,0085 12,55 6,61 2,875280
KonTpoJibHasi 30Ha 150 30,0081 15,04 6,30 1,763945
I npo6a 1-10 150 30,0029 3,73 6,67 6,560176
I nmpo6a 11-20 150 30,0033 3,34 6,74 6,385456
I npo6a 21-30 150 30,0030 4,35 6,88 6,295496
I npo6a 31-40 150 30,0046 4,66 7,05 6,069576
I npo6a 41-50 150 30,0023 5,56 7,04 5,124967
I npo6a 51-60 150 30,0037 4,74 7,22 6,074128
I npo6a 61-70 150 30,0016 3,33 7,33 6,438927
I npo6a 71-80 150 30,0034 1,31 7,35 6,441106
I npo6a 81-90 150 30,0010 1,93 7,25 6,384521
I npo6a 91-100 150 30,0012 1,85 7,63 6,124362
II npoba 1-10 150 30,0027 1,03 7,54 6,943207
II npo6a 11-20 150 30,0051 2,72 7,60 7,79277
II npo6a 21-30 150 30,0072 3,56 7,78 7,23211
II mpo6a 31-40 150 30,0095 0,97 8,00 8,039398
II npoba 41-50 150 30,0075 3,38 7,60 7,993961
II npoba 51-60 150 30,0057 3,20 8,04 7,403952
II npo6a 61-70 150 30,0069 3,00 8,14 8,022360
II npo6a 71-80 150 30,0082 3,36 8,16 6,544378
II npo6a 81-90 150 30,0048 3,05 8,21 6,765543
II npo6a 91-100 150 30,0073 2,79 7,99 6,889349
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[Tpumeuanne: OOpasipl Ne I — 0Opasibl MOUBHI, MONIYyYEHHBIE MIPU HCIIOIB30BAHUU OCTATKOB
cosnonioBoro KopHs; [Ipo6s! I — ipoObI MOUBEI, OTyYEHHBIE B pe3y/IbTaTe UCIOIb30BAHUS XJIOMKOBBIX
OTXOJI0B.

Kak BHIHO M3 AaHHBIX TaOmuiel 1, B MOJEBOM KOHTPOJBHOM YYacTKEe HCIBITAHUN COJH
COXPaHSIOTCS Ha BEICOKOM ypoBHe 12,55—-15,04%. 3atem 3aconenue usmensiercs ot 1,31 10 5,56% npu
IIPUCHIIAHUY KOPHEBBIX OCTATKOB B PE3YJIbTATE PA3JI0KEHUSI pACTUTENIBHBIX OCTATKOB. 3aCOJEHHOCTD
cHmwkaerca a0 0,97-3,56% npu mpuchbIIaHUM IOYBBI XJIONKOBBIMU OCTaTkaMu. 3HaueHust pH
MOCTENEHHO MOBbIIaloTCs. [1o Mepe BbIHOCA MOYBEHHOHM CONMM KOA(PQPHUIMEHT COAep)KaHUS B HEU
rymyca yBenanuusaercs ¢ 2,875280 no 8,039398.

CpenHee KOJTMUECTBO MOHOB, 3alIACEHHBIX B IOYBEHHBIX COJISIX, IPUBEACHO B TA0M. 2.

Tabnuya 2
CpeaHee KOJIUYECTBO COIEPKAHMS C0JIEOOPA3YIOIMX HOHOB € COCTABE MOYBBI
(m.mol / 100 g B BomHOM pacTBOpe MouBbI (2022—-2023 rT2)
I KonrposbHasi 30Ha Mg* Cl- SO K* Ca* PO >
1-10 +2,308 +2,341 +3,053 | £3,699 | +23,082 +0,762
I mpo6a 1-100 +2,160 +1,344 | +1,788 | £3,562 | +20,897 +0,819
II mpo6a 1-100 +1,773 +1,042 | £1,477 | £3,265 | +20,312 +0,898

Kak mokaszano B tabnuie 2, Mg?>" KolIu4ecTBO HOHOB Ha MCCICIYEMON TEPPUTOPUU YMEHbIIIA-
ercs oT +2,308 mo +1,773. Cl monoB ymenbmaercs ¢ +2,341 no +1,042. IlonydeHHble HaHHBIC
JTIOKA3bIBAIOT, YTO BTOPHUYHOE 3aCOJICHUE TIOYBBI MPOUCXOIUT TOJT BO3IEHCTBUEM XJIOPHUI-MOHOB.

B xome wucciemoBaHus ObLT TPOBEIEH PEHTIEHO(IYOPECUCHTHBIM aHAIW3 I YPOBHS
COXPaHHOCTH PAa3JUYHBIX OKCHIOB MHHEpaJoB B oOpas3nax 1mouBbl. [lomyueHHBIC HgaHHBIC
MpeACTaBICHBI B TaOmHIax 3-5.

Tabnuya 3

Cpennee KOJIHYECTBO COAEPKAHUS OKCHIOB coJieil Mpo0ax MoYBbl HA KOHTPOJBLHOM y4acTKe,
B311TOii B 00beMe o 100 r. B (1-10) (20222023 rr.)

Ga,0, | ALO, | SiO, | Fe, O, | MnO | NiO | CuO | TiO, | V,0, | Cr,0, | PbO
40,1 | 8,278 | 34,085 | 10,531 | 0,191 | 1054 | 150,7 | 1,064 | 294,6 | 290,5 | 41,9
ppm % % % % ppm ppm % ppm ppm ppm
ZnO Br As,0, | RbO | SrO | Y,0, | ZrO, In0, | BaO | Eu,0, | L0
2192 | 21,1 38,9 | 2184 | 0,137 | 63,0 | 454,0 | 0,288 | 641,5 | 593,8 | 14,76
ppm ppm ppm ppm % ppm ppm % ppm ppm %

Tabnuya 4

Cpennee KOJIHY€ECTBO COAEPKAHMS OKCHIOB coJIeil MPo0ax MOYBbI HA YYACTKE C HCHOJIb30BAHHBIMU
OCTATKMM COJIOIKOBOI0 KOPHsI B3TOi B 00beMe 1o 100 r. B (1-30) (2022-2023 rr2)

Fe, O, | ALO, | SiO, | MnO | Ni0O | CuO | GaO, TiO, | V,0, | Cr,0, | PbO
10,266 | 8,451 | 34,229 | 0,180 | 1158 | 170.8 | 43,1 1,019 | 279,7 | 261,5 | 39,9
%0 %o %0 %0 ppm | ppm | ppm %o ppm | ppm | ppm
ZnO Br As,0, | Rb,O | SrO | Y,0, | ZrO, | InO, | BaO | Eu,0, | L0
212,5 | 246 51,0 | 2158 | 0,113 | 543 | 421,8 | 0,282 | 6434 | 559,0 | 14,02
ppm ppm ppm ppm % ppm ppm % ppm ppm %
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Tabnuya 5

CpenHee KOJIHY€ECTBO COAEPKAHUS OKCHIOB coJieil B IP00ax MOYBbI HA YYACTKE C MCI0JIb30BAHHBIMU
0CTATKAMU XJIONMKOBBIX 0TX0/10B, B3siToi#i B 00beme mo 100 r. (1-30) (2022-2023 rr.)

Ga,0, | ALO, | SiO, | Fe, O, | MnO | NiO | CuO | TiO, | V,0, | Cr,0, | PbO
351 | 6,852 | 31,324 | 7,494 | 0,146 | 689 | 1203 | 0,860 | 220,7 | 221,3 | 31,3
ppm %o %o %o %0 ppm | ppm %o ppm | ppm | ppm
Zn0O Br As,O, | Rb20 SrO Y,0, ZrO, In O, BaO Eu O, | L,O,I
210,9 | 27,6 274 | 1578 | 0,145 | 451 | 357,0 | 0336 | 702,2 | 371,1 | 19,47
ppm ppm ppm ppm % ppm ppm % ppm ppm %

Kak BHUIHO M3 JaHHBIX TaOMMI[ 3—5, KOIUYECTBO A1203 B pa3HBIX IIOYBaX COCTABISET
8,278-6,852%; Comepxanue Fe,O, 10,531-7,494%; wonuuectBo MnO Bappupyercs B Tpejienax
0,191-0,146%.

Tabnuya 6

CpenHee KOJTHYECTBO COEP:KAHUS XUMHUYECKHUX )JIEMEHTOB B MPO0aX MOYBbI HA KOHTPOJIHHOM
yuyacTke, B3T0i B 00beMe mo 100 r. (1-10) (2022-2023 r12)

Mg Al Si P S Cl K Ca Ti A\ Cr | Mn Fe Ni
1,899 | 6,176 | 23,608 | 0,529 | 0,953 | 2,212 | 5,072 | 27,038 | 1,256 | 330,6 | 392,1| 0,299 | 15,001 | 187,2
% % % % % % % % % | ppm | ppm | % % ppm
Cu Zn Ga As Br Rb Sr Y Zr In Ba Eu Pb | L,0O.1
258,9|378,7| 64,2 | 63,5 | 45,5 | 432,5| 0,251 | 107,7 | 728,8 0,421 |0,115|0,103 | 84,1 | 14,76
ppm | ppm | ppm | ppm | ppm | ppm | % | ppm | ppm | % % % | ppm | %
Tabnuya 7

CpenHee KOJIHYECTBO COEPKAHUA XUMUYECKHX 3JI€MEHTOB B MP00ax MOYBbI HA Y4acTKe ¢
HCIO0JIb30BAHHBIMM 0CTATKAMM COJIOAKOBOI0 KOpPHA B3ATOH B 00beme 1o 100 r. (1-30) (2022-2023 r12)

Mg Al Si P S Cl K Ca
1,769 % 6,274 % 23,617 % 0,567% 1,150% 3,842% 5,276% 26,287%
Ti \% Cr Mn Fe Ni As Rb
1,200% 313,0ppm | 352,0ppm 0,300% 14,571% | 203,9ppm | 82,9ppm | 425,4ppm
Sr Y Zr In Ba Eu Pb L,O,I
0,205% 109,3ppm | 673,6ppm 0,413% 0,114% 963,1ppm | 79,7ppm 14,02%
Tabnuya 8

Cpennee KOJIMYECTBO COAEP:KAHUS XMMHUYECKUX 3JIEMEHTOB B MP00aX MOYBBI HA YYaCTKe €
HCI0JIb30BAHHBIMH 0CTATKAMM XJIOMKOBBIX 0TX0/10B B351T0i B 00beme 1mo 100 . (1-30) (2022-2023 rr.)

Mg Al Si P S Cl K Ca Ti A\ Cr | Mn Fe Ni
1,448 | 5,072 | 21,544 | 0,622 | 1,967 | 1,721 | 4,668 | 30,18 | 1,037 | 252,5 | 305,3 | 0,232 | 10,838 | 123,0
% % % % % % % % % | ppm | ppm | % % ppm
Cu Zn Ga As Br Rb Sr Y Zr In Ba Eu Pb | L,O,I
207,7 | 366,1 | 56,4 | 44,9 | 60,0 |314,2|0,268 | 77,6 | 575,9 1 0,496 | 0,128 | 652,8 | 63,1 | 19,47

ppm | ppm | ppm | ppm | ppm | ppm | % | ppm | ppm | % % % | ppm | %
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Kak BHUIHO M3 JaHHBIX TaoII. 6-8, KOJIMYECTBO MCIM U IIMHKA B ITIOYBC MCHACTCA B 3aBUCMMOCTHU
OT PA3JIOKCHUS PACTUTCIIBHBIX OCTATKOB.

Tabnuya 9

CpaBHeHue 00111er0 CHUKEHHSI CPe/iHell OLleHKH YPOBHS 32C0JIeHHOCTH
B n1podax nousbl (2022-2023 r.)

IMoxo3aTenn Nel Ne2 IIpu BHeceHnu Ne3 IIpu BHeceHnu
Kounrpoas COJIOIKOBOTO KOPHS OTX00B XJIONKA
pH 8,89 7,65 7,56
Conductivity, ps/sm 55104 3170,6 1742,0
KoamnuectBo coseii % 2,618 2,012 1,604

JlanHble, MpuBeACHHBIE B Tabmuie 9, MOKa3bIBAlOT CHIDKEHUE DJIEKTPONPOBOJHOCTU COJIEH B
nouBe npu ee conepxkanuu 2,012—1,604% mo 3170,6—1,742.0 ps/sm 1O CpaBHEHHIO €TO YPOBHS C
HauaJbHBIM COiepkKaHUeM coliell B mouBe oT 2.618% u crenenu anexTponpoBogHocT 5510,4 ps/sm.

a §) B r

Pucynoxk 1: a — 3aconennas nousa; 6 — npoyecc gneceHus 0mxo008 Xionkd 8 nougy;
8 — 3ACeAHNAA 8 3ACONIeHHYIO NOY8Y KYKYpY3a Oe3 06pabomkil Ha KOHPONbHBIU YUACMOK;
2 — KYKypy3d, 8blpaujeHHas 8 noyge nocie CHUNCeHUe YPOBHs CONEHHOCMbU C 8HeCEHUeM OMX0008 XI0NKa

Ha mocnenneld TpeTbel CTaauM PA3IOKEHUS PACTUTEIBHBIX OCTAaTKOB THUJIb ITOJHOCTBIO
YHHUYTOXKAETCS 32 CUET carpodarndecKoro MUTaHHs OJTUTOXET, KOJUIEMOO U JIMYMHOK HACEKOMBIX.

B pesynbrare Oakrepuu, TpuOBI U pa3IudHbIE OCSCIIO3BOHOYHBIC B TMOYBE TEPEHOCSIT B CBOU
OpPraHU3M HAKOIUICHHBIC COJU aICOPOMPYIONIMX PACTUTEIBHBIX OCTAaTKOB, BCTYIAsh BO B3aWMHBIC
Tpouueckue cBsizu. OHU CMATUYAIOT MTOYBY, TIEpEeMeIIas €€ 10 BEPTUKAIH H TOPU3OHTAIH, YTydIIas
ee adpaIuio.

Pa3BuTre OWOTEXHOJIOTUM HMCKYCCTBEHHOTO BBIPAIIMBAHHUS TOYBEHHBIX MUKPOOPTAHU3MOB
Halobacillus sp., Salinicola sp., Trichoderma sp., ucronb3oBaHusI UX ISl YCKOPEHUS PA3JIOKCHHS
PaCTUTENBHBIX OCTATKOB, aJICOPOCHTOB SIBJISICTCS BAXKHBIM HAMPABICHUEM MPOQUITAKTHKH 3aCOTCHHUS
MOYB.

JIOTIOTHHUTENBHYIO 3aCOJICHHOCTD TTOYBBI YIAJISUTH IyTEM TI0CEBA 3aCOJICHHOTO SIUMEHSI, a 3aTeM
aJicopOCHTa Ha OMBITHBIX JICJSTHKAaX. B pe3ysibrare 3HAYMTEIbHO YMEHBIIIACTCS 3aCOJICHUE TIOYBBI U
CO3/1at0TCS TIOAXOSIINE YCIIOBHS JIJISl BRIPAIIMBAHUS PA3TUIHBIX 36PHOBBIX M TEXHUYECKUX KYIBTYD.
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BriBoabI

1. YcraHOBIEHO, UTO KOJMYECTBO COJICH, BBI3BIBAIOIIUX 3aCOJICHUE TTOYBBI, MO)KHO YMEHBIITUTh
IyTEM BHECEHHs PACTUTEIBHBIX OCTATKOB, CTCIIHATBHO MOMEIICHHBIX B BEPXHIOK ILIOIOPOIHYIO
YacTh TIOYBBI, M TMOCIEAYIOIIETO OOCECIEYCHUsI WX YCBOCHUS Pa3IMYHBIMH TalOPUILHBIMHU
MHKPOOpPTraHU3MaMH.

2. JIokaszaHo, YTO NMPH BHECEHHWH B MOBEPXHOCTHBINA CJIOH MOYBBI HA Kaxaelii 1 m? yyacTka B
cpeaneM 200-250 r paCTUTEIBHBIX OCTAaTKOB B HEM 3HAYUTEJIBHO CHUYKAETCSl CTENEHb COACp KaHUs
COJIeH.

3. DkcnepuMeHTamMu 3adUKCHPOBAHO, YTO HAa KOHTPOJIBHOM TIOJI€ 3aCOJICHHOW IOYBBI
KOHLIEHTpaIus cojei coctapisia 12,55-15,04 %, a npu BHECEHUM: OCTATKOB KOPHEW COJIOAKU
3acoJieHue cHUKanoch 10 1,31-5,56 %, a npu BHecenuu - 0,97-3,56 %; ocTaTKoB XJIOIKA 3aCOJICHUE
camxkajoch 10 0,97-3,56 %.

4. BBIsSBIIEHO, YTO MOCIIC aJCOPOIMH COJICH TKAHSIMH PACTHTEIbHBIX OCTATKOB, HAKOTTMBIITUXCS
Ha TOBEPXHOCTH TOYBBI, TPOUCXOANUT MX IMOJHBIA pacnaj MpH y4acTUU rajo(riIbHBIX OaKTEepHi,
MHUKPOMHUIIETOB ¥ aKTHHOMHMIIETOB, TIOYBEHHBIX amMe0, HEMarol, OJUTOXeT, JHXUTPEHUIOB,
MOKpHII, TIOYBEHHBIX KJICIICH, KOJUIEMOOIII, TMYMHOK HACEKOMBIX M B Ipollecce oOMEHa BEIIECTB
MHKPOOPTaHU3MOB COJIM UMHU aCCUMUIIUPYIOTCS M CHIDKAETCS CTETICHb UX COICPYKAHUS B ITOYBE.
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