JOPICTIH KbICKA CUITATTAMACDI

Ne9 napic: Aybul mapyaibUIbIFbIHAA KOJIAHBIC TAlIKaH HAHOXHUMHUS HET131HAer! TEXHOIOTUsIap

Jlopic MakcaThl: AybUT IIApYyalIbUIBIFBIHA KOJIJAHBIC TAlIKaH jkahaHIbIK HAPBIKTaFbl HAHOXUMUS
HET131HeT] TEXHOJIOTHIIAP MEH TEXHOJIOTHIIBIK KOMITAHHSIIAP/IbI TAJKBUIAY 9pi capaiay.

AYBLIT IIapyalIbIIBIFGI SPKAIIaH €H MAaHBI3/IbI JKOHE TYPAKTHI cajia OOJIBIN TaObLIA b, OUTKEHI OJ1
TaMakK KoHE )KeM OHEpKociOl YIIiH MHKi3aT OHaIpel xKoHe KaMTaMachl3 eTel. JlyHue y3inaeri
TabUFH pecypcTapAbly (6HIIPICTIK XKep, Cy, TONBIPAK KOHE T.0.) IIET] )KOHE XaJIbIK CaHBIHBIH 6CYi
aybUT MIApyamlbUIBIFBIHBIH JaAMYbIH SKOHOMHKAIIBIK, OMIPIIEH, SKOJOTHUSIIBIK KOHE THIMII JIem
caHaibl. ByJt @3repTy COHFBI )KBUTBI KONTeTeH (DaKTOpIIapFa KOJI KETKi3y YIIIiH MaHBI3]bI 00JIa IbL.
AyBUIIIIapyambUIbIK KOPEKTIK 3aTTapAblH OamaHCTaphl SKOHOMHKAJIBIK JKaFbIHAH adTapiIbIKTal
epeKIIIeIeHell ocy, acipece OChl OOJKaMHAH, JaMyIIbl eJJIep/ie TOMBbIPAK KYHAPJIBUIBIFBIHBIH
JaMYbI 6T€ MaHbBI3/IbI.

HAHOTEXHOJIOI'UA KOHE AYbBLUI HHAPY AIIBLIBIFBIHBIH TYPAKTBI JAMY

HanoTexHOoIOTHs KOPEKTIK 3aTTap bl 0aKblIay apKbUTBI OHIMIUTIKKE MAaHBI3/IBI POJI aTKapa aJiajibl,
COHBIMEH KaTap aybll MIapyalbUTBIFBIHBIH TYPAKTHI JaMYBI YIIIH Cy carachl MEH MEeCTHIUATEP/IIH
MOHUTOPHHTIHE KaTblca anajbl. HaHomMaTepuanaapablH opTYpIii akTUBTEPl MEH apeKkeTTepi Oap,
COHJIBIKTAH OJIap/IbIH ACHCAYJIBIFBI MEH KOpIIIaFaH OpTaFa TUT13€TiH KaylnTepiHe Kajrnbl 6ara 6epy
MYMKiH eMec. YBITThUIbIKKa ocep ereTiH NP kacuerrepi (MmemmiepiHeH 0acka) XUMHUSIIBIK
KYpaMblIH, MilIiHIH, O€TiHIH KYPBUIBIMBIH, OCTIHIH 3apsiIblH, MiHE3-KYJIKbIH, OOIIIeKTep.IiH
arperaiuscbIiHbIH (YHipJIeHYiHIH) HeMece OeiHyiHIH A9pekeciH koHe T.0. kipeai. Ockl cebenri,
TINTI eJIIeM/epi HeMece MiliHAepl apTypal Oipaeil XMMUAIBIK KypaMaarsl HAHOMaTepuanap aa
OpTYpPJIi YBITTBUIBIK TaHbITA ajajibl. ArpapiiblK CEKTOpAAaFbl HAHOTEXHOJIOTUSIIBIK 3€PTTEYIIEPAiH
calapbl TYPaKThl JaMy YIIIH TiOTi MaHbI3b! (JaKTOpFa aiHaNIbl. Arpoa3bIK-TYJIIK cajlalapblHaa
HAHOTYTIKTEpal, QyiepeHaepal, OHoceHcopaapAbl, OacKapbUIaThIH KETKI3y IKyHenepiH,
HAaHODUIBTpPAUSHBI JKoHEe T.0. THICTI KONAaHydapel Oaiikanael. bynm  TexHomorus
aybUIIapyalllbUIBIK ~ €TICTepiHIH  pecypcTapblH  Oackapyna, eciMIikrepre Jopi  Oepy
MEXaHU3MJIEPIH/IE KAKChl EKeH1 JJICTACH I )KOHE TOIBIPAK KYHAPJIBIFBIH CAKTayFa KOMEKTECE/I].
CoHbIMEH KaTap, 071 OoMacca MEH aybUIIapyamIblIblK KAIIBIKTApPhIH Tai1anany ia, COHIai-aK
a3bIK-TYJIK OHIMIEPIH OHJEY OHE TaMaK eHIMJEpiH opay >KyieciHze, COHJai-aKk ToyeKel
Oaramaynma  TypakTel Typae OaramaHaabl. COHFBI  yakpITTa  HAHOCEHCOpJApD  aybll
HIapYaIIbUTBIFBIHAA OJIAPABIH KYIITI KOHE KBUIIAM TOMBIPAKTAFbl JKOHE CYHAFbl JTaCTaHYIbI
KOpIIaraH OpTaHbl Oakpliay YIIiH KEHiHEH KONIaHbUTyAa. HaHO aHBIKTAy TEXHOJOTHSCHIHA
HETi3/leNTeH OipHeIe CEeHcopiap, MbICAIBI. OMOCEHCOpIap, SJIEKTPOXHMUSIIBIK CEHcopIap,
ONITUKAJIBIK CEHCOpJap KOHE KYPBUIFBUIAP ayblp METalJapAbl i3 AWana3oHbIHAA aHBIKTAYIbIH
HET13T1 Kypanaapsl 001abl.



TABLE 1 | Some commercial product of nanofertilizers.

Commercial product

Content

Company

Nano-Gro™ Plant growth regulator and immunity enhancer Agro Nanotechnelogy Corp.,
FL, United States
Nano Green Extracts of corn, grain, soybeans, potatoes, coconut, and palm Nano Green Sciences, Inc.,
India
®

Nano-Ag Answer

Microorganism, sea kelp, and mineral electrolyte

Urth Agriculture, CA, United
States

Biozar Nano-Fertilizer

Combination of organic materials, micronutrients, and macromolecules

Fanavar Nano-Pazhoohesh
Markazi Company, Iran

Nano Max NPK Fertilizer

Multiple organic acids chelated with major nutrients, amino acids, organic
carbon, organic micro nutrients/trace elements, vitamins, and probiotic

JU Agri Sciences Pvt. Ltd,
Janakpuri, New Delhi, India

Master Nano Chitosan Organic

Fertilizer

Water soluble liquid chitosan, organic acid and salicylic acids, phenolic
compounds

Pannaraj Intertrade, Thailand

TAG NANO (NPK, PhoS, Zinc,

Cal, etc.) fertilizers

Proteino-lacto-gluconate chelated with micronutrients, vitamins, probiotics,

seaweed extracts, humic acid

Tropical Agrosystem India (P)
Ltd, India

Hanomatepuangap KanIbIKTap MEH yJbl MaTepHaIapAblH bIIbIPAYbIH TIKeJIeH KaTaau3zen KaHa
KOMMalpl, COHBIMEH Karap MHKpPOOPraHM3MIAEpIIH KaJAbIKTap MEH YJbl MaTepuaigapibl
BIBIPATy TUIMJIUIITIH apTThIpyFa KeMekTecel. bruopemeauanus aybuiiapyambuiblK TOIBIPAFb
MEH CyJaH TOKCHUHJIEpP MEH 3MsSH[bl 3aTTapbl bIABIPATY HEMECEe KO YIIIH TIpl ar3ajapibl
naiiganaHaapl. ATtan aiTkanpaa, Ouopemenumanus (maiimansl MUKpoOTap), duropemenuanus
(ecimMIiKTep) KoHE MUKOpeMeuanus (CaHblpayKyJIakTap MEH CaHbIpayKYJIaKTap) CUSKThI KeHOip
Oacka TepMuHJIEp e KojaaHbliaabl. Ocbulaiiina, OuopeMenuanus apKblUlbl ayblp MeTalgapabl
MHUKPOOPIaHU3MEp ApKbUIbl TONBIPAK MEH CyJaH SKOJOTHSUIBIK JKOHE THIMIAI TYPHAE >KOHFa
6omagpel. COHIOBIKTAH, aybUIMIAPYANIbUIBIK OMOpPEeMEIHalUsIChl TONBIPAKTHIH TaOWUFH KardalbIH
HICITyTe JKOHE KaJllIbIHA KEeNTipyre TYpaKThl peMeInaIisl TEXHOJIOTHsUIapbiHa KOMeKTeceai. by
aybUTIIAPYAIIBUIBIK TOTBIPAFBIHBIH YJIbI KOMIIOHEHTIH KO0 JKOHE OHBI TYPaKThI €Ty YIIiH HaHO-
HAHO ©3apa dPEKETTECYiH KapacThIPYAaFbl KbI3BIKTHI KYOBLITBIC.

TABLE 2 | A list of studies on icides/herbicides and its application
Carrier system Agent Purposs Method Reference
Chitosan Imazapic and Imazapyr Cytotoscity agsays Encapsuation
Silica Firacetam, Perfused brain fissue Suspension
pentoxifiline, and
pyricoans
Alginate Imidadioprid Cytatowicity, sucking pest (eafhoppers) Emulsion Kumar et al., 2014
Polyacetic Imidadioprid Decrease the lethal concantration Encapsulation Memarizadeh et al, 201
acid-palyethylens
ogiycol-polyacetic scd
Carbazxymeatind Methomyl Contral releass far langer time-period Encapsulation
chitosan
Chitosanftripolyphosphate  Paragquat Lower cyto- and genotodcity Encapsulation
Chitosanftripolyphosphate  Chitosan, sapanin, Antifungal activity Cross-linking Saharan et al., 2013
Chitosan-sapanin CuS0y
Chitosan-Cu
Hyloglhucan/poloxamer Tropicamids Have significantly higher corneal Encapsuation
permeation across excised goat cormea
Less todc and non-imtant
Wheat gluten Ethofumesate Reducs its diffusivity entrapment/extrusion Chenvillard et al., 2012
Alginate Azadirachtin Slower releass Encapsulation
Surfactants/oilwater Giyphosate Increase in bio-efficacy, alleviating the Emulsion Jiang et al., 201
negative effect of pesticids formulations
nto environment
Alginate’chitosan Paraquat Increased period of action of the Pre-gelation of alginate Silva Mdos et al., 2011
chamical on precise tangsts, whils then complexation
reducing problems of ecological toedcity between slgnate and
chitosan
Polyhydroxybutyrate- Afrazing Drecreased genotowicity and increased Encapsulation
co-hydromyvalerate bindegradshility
Organic-inorganic Z4- Control releass Self-assamily Hussain et al., 200

nanahybrid Dichlorophanowyacetate







