


























<hunwgnunniejwl wpryniupubipp wwwgnignd bu hnpnd «PMM» hwybjwuynysh
Yhpwndwt wpmyniuwybnngniup:  <bwnwgninniejwl wpmyniupubipny wnwyby pwpép
gniguihgubip unwgynud bu dbihnpwinh 200 %«PMM»/2 Yhpwndwl nbwpnu:

«PMM» L «H1» Ujnypliph Yhpwndwt huwpwynpnygjniiibpt nwnwuwuhpyby u
Uwl wnsbiph Juwuwlwp wanbtignieiniip Ywubine hwdwp: Lwunpw$hinh wnnnnnwip
dwun dwnwnubipny (nipg futinhp £ hwunhuwunw, pwuh np wju pwgwuwpwp k wgnnu
hnnh  punipwqgpbph ypw L hwugbgunyd  npuw wpuwnpnquiwt b Yeuuwhwt
dnmuyghwibph  vwhdwbwhwldwbp:  Dwup  dnwnubph ubpwnnuip  2powljw
dhowdwiph  wnuininhgubph  hhduwlwt  fudpnu wwdwuwynpwd £ nputg
Yuyniinpjwdp U YEuwpwbwlwt Ynunwlydwl niuwynyejudp. npwug Ynunwynuwip
papnd £ Eyninghwlwt  hwdwlwpgbph  Ypw pwgwuwlwu  wqnbignyaynititiph
wnwowguwup: Ubnwnwlwu pwihnttbpp Uywunnd by dbwnwnulwu  unyebph
pwthwugdwup opwiht ninhtbip, gpwywquitbp, nwpwddnd b vudw onpwubpny,
Yunwuquynp pwiwlubipny hwyntynud ubinwdpbippubipnu, wannu EYynhwdwlwpgbph
Yeluwpwquwquinewt  Ynw:  Mngwipwplbph  nwpwdplbpp gnunuintinbuwlwt
Uwuwnwubipny oguwgnpdtint hwiwn, bwhupwt guiipuh hwidwp wuhpwdtion okipinny
hnnny dwdltip, wnwowplynu £ wwpwuwnby 7-10 ud hwuwnniejwdp uwnpyndwg' 1 Yg
hnnh quuqywsht fuwnuting 30 q «PMM» L wnthwub; T Yywufuh Junwugquiynp
phupwluwl nnwppliph Ueppuithwugnwip wnswdpwphg nbwh Ybip, huswbu bwl Ypwgunh
wbnnuiubphg L nnngnuihg wnwgwgnn oppbipp Lbippwihwugh wnswipwph obpin b
wjnntinhg sh nwpwédyh nbwh 2ngwlyw dhowywyn:

E2rULUSNRE@3NRLLLN b4 UNURUNAUNREBNRLLEP

1. <wywuwnwuh  9pwiht  nbunipuubph L 9pwijhu hwdwlwpgbph  Ywnwywpdwu
qnpdwnnypubint hpwlwuwgubihu wuhpwdtow £ hwadh wnuby, np Yihdwjh thnthnjudw
wuwjdwubbpn,  wdbbwdnn  wywquind  pwngpwhwd oph  uwlwynyeywt
dwugnwptbipp wluwphnud ghignwlh wébne bu, huly oph ghup dhowqquiht oniywynid
Ywpnn £ pwpdpwiw dh pwih nwubjwl wigud:

2. Odyhwunuubiph b &ntiph opbiph wnwgbipddwt Swuwwwnhny pwngpwhwd
onpbiph unwgnuip, ng dhwju bnbuwybu wpynwybn sk, wyl wuhbnwulwpwihu k,
pwuh np whuwuh gk fudbiine hwdwp: U Bpyptbipp, npnup Yywpnnwbiwt hwunhuwtw
pwngpwhwd oph nnunp, Yniubbwl qupqugiwl huwpwynpnigniiubin: Uyu wnnuiny,
Cwjwumnwuh  hwdwp nbnbu - wnlw B huwpwynpniejniutibp nwnwdwpowuntd
nwnuwint fudbnt oph wpnwhwudwl hhduwlwl nbpwluwnwpubiphg dbyp: Uyu fuuinhpp
(bt hwdwp wuhpwdtion, pwyg ng pwdwpwp wwydwtubpt bu.

2.1. Qpuwjht nbunipubiph  oguwgnpdiwl  wpnNLWYbnNEjWL pwpdpwgdw
nunywd dhgngunnuiubiph Jpwynuiu ni ppwlwtwgnidp, wn eynu opwiuliwjnnnipjwlil
nnywsd Unp bnwuwlubiph pugwhwynnuu ni ubpnpnudp:

2.2. Qpwjhtu  nppunyd Jhowqquiht  hpwyniuph  opowbiwlubpnud whwhy L
wprynibwybn pwnwpwljwunipiwt hpwlwlwgniip:

2.3. Qpujhu nbunipuubipp wnnninnwihg nt hindnuihg Wwounwwlnipyniup:
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2.4. 2pbph Ynunwlydwit mnnws dpwgpbph hpwywuwgnup, win pUnwW thnpp
opwdpwpubph ghtwpwpnugniup:

2.5. Ubwuw h6p pwgwnwuybu, npybu fudbine oph wnpinip oquwgnpdbp' [Gh
dwlwpnwlh thop dhugh 1915,57 4 pwpdpwgubint dhongny:

2.6. puwyjhu ninpuinh opbuunpnipjw Yuwnwpbpwugnpdnudp:

2.7. pujhu hwdwlywpgbiph wudnwug owhwgnpdldwt wwwhnynwip:
Uyu byywinwyht hwutbine hhduwYwu nhulybpu Gu.
> Cwplwt wbwnpniuubpnd uqdwiynpynn optiph hnuph wpgbjwhwynwp nbwh
Cwjwunnwt:  Uwutwynpwybu,wdbtwdnn - wwwquynd,  Ufunipuwt  gbwp  Ygpyyh
(enipphwihg  uwnwgynn ubphnuphg, hulj <wjwuwnwth ubphnuph 50 wnynup
dhowqgquiht hpwyniuph unpdbiphg Glubkiny, dbup unyuwbu wbwnp £ Jbpwnwpsubup
hwplwt  whwnpjuup: Cwjwunwuh hwdwp nipg futinhp Ywpnn £ hwunhuww
uwhdwuwdbpd gtinbph wyniipubipnud wnwewgnn ontipp ntwh Unppbigwl ninnnpnbint
R2uwnt hiwpwynp gnpdnnnipyniiubpp:
> &pbiph wnuninnip: Lpwlnpnwnubiph d6& gnigwuhpubph wwhwwunwip:
» Uwnpbpypjw opbiph wuhwoybulwin ogunwgnpdnuip:
» hudbint U nnnqiwt  gpbph  quwgnugdwt  ufuw)  pwnwpwlwunyejwu
hpwlywuwgnuip: Lpwiht hwdwlwpgbph ng wpyniiwybn gwhwgnpdnuwip U wyu: &ph
wprynibwytin - Yunwdwpnwip  Cwjwunwth <wipwwbnneiniund - Yuwhwgh
wpdwwnwlwlu huunhnnighntwy thnthnfuneyniuubp, npnup hpdudwd whwp | hubu
dwutwynp  hwindwséh  ubpgpuwyddwit  ninpnué  dninpdwughnt  dkfuwuhqdubph
Yhpwnidwu Jpw: <wjwunwund oph, npwbiu nbunipu, wpdtipp wupnywwnptih gwsp k,
husp onpwjwlwu pwgwuwlwu wgnbgnienit nith  wunbunEwl  wpyniuwybn
qupqugdwl Ypuw:

3. «PMM» wnjhdbpwhwupwiht Umph Yhpwndwdp dwywsd wnbfuuninghwu
huwpwynpnipynit Yuinbindh pwpdpwgub dawlywpnyubph pippwunynieyniup, wwwhnyby
nnnqiwu  9ph  futwynnnipinit,  Ujwgbgutp  wprnwnpulwt  Swiuubpp, jupwlb
wgpnwprynitwpbpwlwt  nppond - dpguiygnigyniup: «PMM» - Uneh Yhpwndw
wpmyniupnud thnppwtnud £ dhowywyph $hpapwghwih gnpédwlhgp L gnipp  hnnh
Swynwhubiph dhony wybh nwunwn £ wugun, winwhuny dedwgubing hnnnu
funtwynieyniup tnwutywly nnynutibipny b hwugbgubiny wwpwpuwunebph Yhpwndwu
jwqiwup:  Lwptwlwu  hbnwgnnneynibbph - wpryniuputpng - wnwdby  pwpép
gnigwuhubip unwgynud Bu dbjhnpwuwnp 200 Semw/0? Yhpwndw nbwpnid:

Unwowplymud k.

1. Qpuipwpubiph pwumd gpwpbipnijubph Ynunwldwt b npwug hbnwgw Jwpph
Ywufuwwnbudwt  wnwowplyynn bnwuwyp Yhpwnbp whwgnpddwu  dbg  quidnn
opwdpwpubpnid oquwlwp dwywih thnihnfunygjniubpp quwhwnbint hwdwp:

2. Unuwgdwd wpryniupubipp hhdp Gu wwijhu  wnwowpybint wugpnh  pwpdpwnhp
hnnuinwpwdpubpnut® dkY b wybih hw wwpwsdpubph Ypw, «PMM» wnhdbipwhwupwiht
Wnyeh Yhpwndwdp, hpwlwuwgub) hwgwqghubph b wbwutwybpbiph wpunwnpniejwu
thnpdwpynwiubp, gmiquhbnwpwp  ppwlwiwgubing  vbunh  wuyunwugnipjuu b
puwwwhwywiuwlwu nnnjudnipjwu hGnwgnunyeyniuubn:
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3. Mngwdpwpubph  Uwluyhtt  nwpwdpltipp gninwntnbuwlwt  bwwwnwlubpny
oquiwgnndtiint hwiwp, Uwjupwt guwlpuh hwdwp wuhpwdbon stpunny hnnny dwdlybpn,
wnwowplynu £ wwwpwuwnbp 7-10 ud  hwunnppudp  uwpynduwg' 1 Yg hnnh
quuqywsdht fuwnutiing 30 g «PMM» b iinthwiib: Hw YYwuluh Juwuquignp phipwlwu
wwnpbiph - Ubppwihwugnuip  wngwdpwphg ntwh Jbp, huswbu bwl  Ypwgwnh
wbnnuiubiphg b nnangnuihg wnwgwgnn optipp ubppwihwugh wnswidpwph 2bpn L
wynuntinhg sh wnwpwéyh ntiuh apgwliu dhowsuin:
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ABAHECSIH 3JIEOHOPA BAYECJ/IABOBHA

PA3PABOTKA HOBBIX TEXHOJIOT' Hii, HAIIPABJIEHHBIX HA IIOBBIIIEHUE
IOOEKTUBHOCTH BOJIOIOJIL30BAHUS B YCJIOBUSX I'NTOBAJIBHOI'O
MN3MEHEHMS KJINMMATA
PE3IOME

JIMCCEPTAIHA HA COMCKAHHUE YUEHOM! CTENIeHH KaHAN/IaTa TEXHHYECKUX HayK 110
crienuanbHocTH 05.23.05 — «BoaoX0351CTBEHHbIE CHCTEMBI M X KCILTy aTaLlsg»

YuurpiBasg, 4T0 U3-32 M3MEHEHMs KiMMaTa B Omokaiimem OyIymieM NpoM30MaeT
3HAYMTEIILHOE COKpaIeHHe 00HEMOB IPECHOM BO/IBI M KaK CIIEICTBHE — PE3KHIi POCT LIEHBI HA BOJY
Ha MHMDOBOM DPBIHKE, B pa00oTe NOCTaBjeHA LENb OLECHUTh BO3MOXKHOCTH, KOTOPBIE TO3BOJAT
ApMEHMH COXPaHHTh M 00€CTIEYHNTh CaMOJOCTATOYHOCTh CBOMX PECYPCOB MHUTHEBOM BOJIBI U CTATh
OJTHUM M3 KIJIIOUEBBIX €€ SKCIIOPTEPOB B PETHOHE.

Jlns nocTkeHus nemm 6bLi chopMyIMPOBAHBI U PEIIEHBI CJIEAYIONIME 3a1a49H1:
1.MccnenoBarh COCTOSHHE TPECHOBOHBIX PECYPCOB, YCIOBUS W OCOGEHHOCTH BOJOCHAGKEHHS
CEeJIbCKOr0 M IOPOJCKOTO HACENIEHHs B Pa3HbIX CTPAHAX, YTOObI OYEPTUTH MEPONPUSTHS, KOTOPHIE
NO3BOJIAT ApPMEHMH CTaTh JIOHOPOM IPECHOM BOJbI B PErHOHE, 4YTOOBI OLEHUTh TEMIIBI
BOCCTAHOBJIEHUS! YPOBHSA BOJbI 03. CeBaH M pa3paboTaTh KOMIUIEKCHBIE MEpHI, HEOOXOIMMBIE B
BO3HHUKAIOIIEH CUTYalliH.
2.Pa3paboTarh TEXHOJOTHMIO HCIOJNb30BAHHS IOJIHMEPHO-MHHEPAILHBIX MAaTEpPHaloB C LENbIO
TIOBBILICHUS BJIArOYCTOMYMBOCTH MOYBbl M KaK CJIEACTBHE - JUIS TOBBILICHHUS YPOXKAWHOCTH
CEJTbCKOX03HCTBEHHBIX KyJIbTYP B OOTapHBIX y CIIOBUSX.
3.Pa3paboTarh TEXHOJIOTHIO CHIKEHHS BO3/ICHCTBHS XBOCTOXPAHIIIMIL HA OKPYKAIOILYIO CPETy.

Pe3ynbTarhl MccieI0BaHUS TO3BOJISIOT CAENATh CIIEAY FOIIUE BBIBOIbI:

1. Ilpn ompeieneHMM W peanM3alMM CTPATErHH YIpPAaBICHWA BOAHBIMH pECypcaMH H
BOJIOXO35CTBEHHBIMM CHCTEMaMH B ApMEHHMH HEOOXOJMMO PYKOBOACTBOBATHCS NPHMHIMIIAMU
YCTOMYHMBOIO pa3BUTHS, Y4YMTBIBaTh, 4YTO TIJOOATbHBIE M3MEHEHMS KiMMara IpPHBEIYT K
BO3PAacTaHMIO Je(UIMTa IPECHOI BOJIBI BO BCEM MHPE M €€ CTOMMOCTh Ha MEX/Iy HADOTHOM PHIHKE
MOXXET MHOT'OKPAaTHO BO3PAcCTH.

2. Iosydenne mpecHoit BOJIBI IMyTEM ONPECHEHHs OKEAHOB M MOpPEi He TOJIbKO SKOHOMMYECKH
HeI(DEKTHBHO, HO M GeCTIepCrIEKTHBHO, MOCKOJbKY OHA HENPUIO/AHA /IS [IUTHS, O3TOMY MEpHI 110
3alMTe MPECHBIX BOJI OT 3arpsA3HEHMs M WCTOIIECHHS B HACTOSIIEEe BpeMs MpHOOpeTaroT ocoboe
3HaueHue. Te CTpaHbl, KOTOpHIE CMOTYT CTaTh JOHOPAMM IPECHOM BOJBI, TOJNy4aT peaibHble
BO3MOXHOCTH JUISl pa3BUTHSA. B CBA3M ¢ 3TUM, HECMOTPS HA TO, YTO MHOTHME UCTOYHHUKHU BOHBIX
pecypcoB ApMEHHMHM B OCHOBHOM TEPENUIM TOJ KOHTPOJIb KOH(IMKTYIOWIEH CTpaHbl, BCE eIe
CYILIECTBYIOT CEPhE3HBIE BO3MOKHOCTH CTaTh OJJHUM M3 OCHOBHBIX MTPOKOB B 3KCIIOPTE MUTHEBOM
BOZbI B pervoHe. HeoOXxomuMbIMM, XOTS M HEJOCTAaTOYHBIMH YCIOBHAMH Ul PELIECHHUs 3TOM
npobemMbl ABIMIOTCA: ((EKTHBHOE YNpaBIeHHE BOJAHBIMH PECYpCaMM; TpPOBEJCHHME AKTUBHOM
HOJIMTUKA B paMKaX MEXJIyHapOJHOro NpaBa M COBEPIICHCTBOBAHKME 3aKOHO/ATEILCTBA B BOJHOM
CEKTOpE; 3alMTa BOJAHBIX PECYPCOB OT 3arpsI3HEHHUS; UCTIOIb30BaHUE 03epa CeBaH MCKIIOUUTETHHO
B Ka4eCTBE MCTOYHMKA MUTHEBOH BOJbI; obecrieueHre 6e30macHON dKCIUTY aTallii BOJHBIX CHCTEM.
OCHOBHBIMH DHCKaMHM, CBA3aHHBIMM C JOCTIDKEHHEM O3TOW LENH, SBISIOTCS: GIOKUpOBAHME
NOCTYIUICHHS. B ADMEHHMIO BOJIbI, 00pa3yIommeiics B COCEHUX CTPaHax, BKJIOYAs Pealu3aliio MU
9KOHOMMYECKH HEI((EKTHBHBIX U JOPOTOCTOSMIMX MMPOEKTOB, MPOJAUKTOBAHHBIX MOJHTHYECKUMH
uensmMu. B wactHocTH, B Gmaxaiiliee BpeMsl TPAaHCTPAaHWYHast P.AXYpSH IpPaKTHYeckd Oyaer
jvmeHa nputoka u3 Typumm. Cnenyer OTMETHTh TaKkoke MNpoBeaeHHe B PA  HeNpaBHIbHOM
TIOJIMTUKY LIEHO00pa30BaHKs Ha BOY; Hed()()eKTHBHOE IKCILTyaTal|s BOJHBIX CHCTEM M T.I.
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3. DddexruBHOE ynpaBieHHe BOJHBIMH pecypcamu B PecnyGmuke ApMeHus notpebyer
Pa/MKaTbHBIX MHCTHTYIHOHAIBHBIX ~ W3MEHEHMH, KOTOpBIE JODKHBI ObITh HANpaBlEHbl Ha
AKTHBH3ALIMIO MHBECTUPOBAHMS M3 HaCTHOTO CEKTOPa.

4. Texuonorus, paspaboTaHHas C HCHOJb30BAHHEM I0JMMEPHO-MHHEPAIBHOTO MaTepHaa

"PMM", co312€T BO3MOXHOCTb TOBBICHTH YPOJKAWHOCTb CEJbCKOXO3SMHCTBEHHBIX KyJbTYD,
00eCrednTh SKOHOMHIO OPOCHTEIBHOM BOJIbI, CHM3UTH MPOM3BOJICTBEHHBIE 3aTPATHl U MOBBICHTH
KOHKYPEHTOCIIOCOOHOCTb  arpoNpOMBINIIEHHBIX OpraHu3auuii. B pe3ymbraTe HCIIOIb30BaHUS
marepuaia "PMM" kosGuumenT GpribTpaimu nouBbl CHIKAETCS, U TEM CAMBIM YBETHIHBAETCS €€
BJIXKHOCTh Ha JIECATKH MPOLEHTOB. MiToru mccneoBanus 10Ka3bIBalOT 3(Q(EKTHBHOCTh BHECEHHS
nobask "PMM" B 1ouBy, 4TO TPHBOJMT K MOBBILEHHIO JKH3HECHOCOGHOCTH pacTeHHI,
HAKOIUICHUIO NOTIOJHHUTEIbHBIX 3allacOB BJIArM M YMEHBINAET HEOOXOAMMOCTh HCIIOJIb30BaAHUS
yaobpenuii. CornacHo pe3ynbTaTaM IpPEABAPUTENBHBIX HCCIEIOBAHMN, HAMGOJEEe BBHICOKHE
Tiokasaresy HabJIIarTCs B Cilydae NpuMeHeHHs MeauopanTa 200 (r "TIMM")/m2.
5. Jlns Wcrnonb30BaHMS OBIBIIMX YYaCTKOB XBOCTOXPAHWIMII B CEIbCKOXO3SHCTBEHHBIX IENSX
nepel MX 3aChIKOH CIOEM MO04YBbI, HEOOXOMMMON Uil TOCEBA, PEKOMEHIYETCS IOATOTOBUTH
capkogar TtomumHol 7-10 cM, cmemas 30 r IIMM Ha | kr mouBsl. DTO mpesOTBPATHT
TIPOHMKHOBEHHE ONMACHBIX /UL 370POBbA YENOBEKA XMMHYECKHX JIEMEHTOB M3 XBOCTOXPAHMIIMINA
BBEPX, B PACTEHHS, a TAKKE MCKIIIOYMT T10TaJaHHE 0CAKOB M OPOIIAEMOM BO/IBI B CJIOM XBOCTA, T.€.
PacipoCTPaHEHHE €r0 BPEAHBIX COCTABIAIONINX B OKPYKAIOWIEH Cpeje.

ELEONORA V. AVANESYAN
DEVELOPMENT OF NEW TECHNOLOGIES AIMED AT ENHANCING WATER USE EFFICIENCY
IN THE CONTEXT OF GLOBAL CLIMATE CHANGE SUMMARY
Dissertation is submitted to earn the Scientific Degree of Ph.D.
in Engineering (speciality 05.23.05)

Considering that, due to climate change, Armenia is projected to face a reduction in the
volume of freshwater resources, resulting in a rapid decline in the quality of freshwater bodies and
an increase in the price of water in the international market, the objective is to evaluate the
opportunities that will enable Armenia to preserve the self-sufficiency of its freshwater resources
and become a key player in the global water market. The set goals include:

1. Studying the status of freshwater resources, water production, rural and urban population
water supply conditions, and independent assessments in different countries and regions. Evaluating
the situation of the Sevan Lake to determine its role in regulating the water balance and conducting
research on the dynamics of water consumption in the region.

2. Developing technologies for the use of polymers in water treatment processes to increase
water purification efficiency in agricultural fields and researching the condition of the water quality
in the Lake Sevan basin for the production of organic fertilizers. Additionally, studying the
application of PMM polymers in raising the level of groundwater in the region, especially in the first
year of implementation, and examining the impact of PMM on the water quality of rivers and lakes
in the region.

3. Implementing a technological solution to reduce the sedimentation of pollutants in the
transboundary river basins.

The results of the research have allowed for the following conclusions:

1. When implementing the management strategies for water resources and water systems in
Armenia, it is essential to lead with proactive approaches to sustainable development, considering
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that climate change conditions contribute to the accelerated depletion of freshwater reserves
globally. Moreover, the increasing frequency of extreme weather events can escalate the
vulnerability of water resources, and the cost of water in the international market may surge
multiple times due to the escalating demand for high-quality freshwater resources worldwide.

2. Obtaining fresh water by desalination of oceans and seas is not only economically ineffective, but
also unpromising because it is not suitable for drinking. Therefore, measures to protect fresh waters
from pollution and depletion are now gaining particular importance. Those countries that will be
able to be donors of fresh water will have real opportunities for development. In this regard, despite
the fact that the sources of water resources of Armenia have mostly come under the control of the
conflicting country, there are still serious opportunities to become one of the main players in the
export of drinking water in the region. The necessary but not sufficient conditions for solving this
problem are: The efficient management and sustainable development of water resources involve the
creation and implementation of advanced methodologies, focusing on the precise identification and
introduction of new approaches to water conservation;Implementation of an active and effective
policy within the framework of international law in the water sector; Protection from contamination
and pollution of water resources; Efficient implementation of water conservation programs,
including the construction of small-scale water reservoirs; The efficient utilization of Lake Sevan as
a source of drinking water by raising the water level of the lake up to 1915.57 meters; Improvement
of water sector legislation; Ensuring the safe operation of water systems.

3. The effective management of water resources in the Republic of Armenia will require
structural changes derived from a comprehensive institutional transformation, which should be
focused on improving the governance of the water sector through the targeted application of modern
technological mechanisms. In Armenia, the value of water as a resource is unreasonably low,
contributing to the negative impact of the hydrological imbalance on environmental sustainability.
Additionally, various programs' environmental foundations are undervalued due to the lack of
proper assessment of the crucial role of positive externalities (the benefits of being located near
environmentally assessed areas).

4. The technology developed using "PMM" polymer mineral material will create an opportunity
to increase crop yields, ensure irrigation water savings, reduce production costs, and promote the
competition of agro-industrial organizations. As a result of the use of "PMM" polymer mineral
material, the filtration coefficient of the environment decreases and water passes through the pores
of the soil more slowly, thus increasing soil moisture by tens of per cent. The results of the research
prove the effectiveness of the application of PMM additive to the soil, which will lead to an increase
in plant vitality, the accumulation of additional moisture reserves and a decrease in the use of
fertilizers in the soil. According to the results of the preliminary research, the highest indicators are
obtained in the case of the application of 200 G "PMM"/m? of the meliorant.

5. To create favourable conditions for the rational use of water in rural communities, before sowing
seeds, it is recommended to spread a layer of hydrogel on the soil surface at a rate of 7-10 cm with
30 g of PMM and then mix it. This will contribute to the gradual release of chemical elements from
the hydrogel to the soil, improving the chemical composition of the soil and preventing the spread of
water to unwanted areas, thus enhancing the chemical safety of human health and avoiding the
dispersion of water to nearby locations and water sources. =
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