
ABTOPCKA CNPABKA 3A HAYLIHI/TE NPNHOCI/
HA TPyIOBETE

Ha [oLl. A-p I/OPIAHKA AHIPEEBA HAI/IEHOBA
l4ucrrryr no $ypaxHr,rre Kynryplt - flneseH

[lpegcraaeHrre HayqHil TpyAoBe B KoHKypc 3a aKaAeM[qHa AnbxHocr,,npo$ecop", a npoQecfioHaflHo
HanpaBneHile 6.3 XraeorHooBb4crBo, HayqHa cneL{ilanHocr <XpaHeHe Ha cencKocronaHcKilTe xilBorHt4 tl
TexHororrl Ha Qypaxnre>, o6sseu or l4ucrrryr no Sypaxnrare Kynryplt, flneaeH e [B 6pora I / 30.01 .2015 r.

o6o6r4aaar pe3ynrarfire or il3cnegBaHilsra npe3 nepiloAa 2005-2015 r, no aHanil3 KaL{ecrBoro na $ypaxr,tre -
cbcraB, cMhnaeMocr, xpaHilTeflHa croilHocr npil xpaHeHe Ha xilBorHilTe qpe3 6fionoril,{Fu, 1vtoxvttttvtgnu u

SusrroxruuqHfl Meroflfl 3a oqeHKa Ha rpeeuo-SypaxHr Kynrypil np]4 ceneKLlt4flTa il TexHonorvvfie Ha

oTrneMaHeTo [M.

NPHHOCI/ C HAYqEH MPAKTEP

1. llpoyueu e ocHoeHufl cbcmae Ha xpaHumenHume eetuecmea Ha $ypaxume, l4eetpweu e aHanw e
demaunu ua *dtpxauuemo Ha cmpyKmypHume efiaKHuHHu KoMnoHeHmu Ha KfiembqHume cmeHu I
1uouacama na Sypa<nume pacmumenuu eudoee u Kyrrmypu (6o6oeu u xumuu) Kamo wmoqHuK Ha eHepeufl e
dax1ume 3a npoKueHu cencKocmonaHcKu )KueomHu u enuflHuemo uM ebpxy cMufiaeMocmma u xpaHumenHama
cmouuocm ua Qypaxa. flpunoxeuu ca cbepeneHHu xuMuLtHu u $usurcoxutvtuqHu aHanumuqHu memodu -
demepeeumeH aHaIIus u cKaHupaq cneKmpaneH aHafirc e 1nusxama uu$pauepeeua olnacm ua cneKmbpa
(t1y6n.79,82,83,84,85,86,87,88,93,94, gs, gr., gB,99,101,104,105,106,108,115,116,117,119,1i9,
120,121 ).

2..Cmunaenocmma na Sypaxume e onpedeneHa u ycmaHoeeHa qpil in vitro wemodu Kamo ocHoeeH
nlKa3amen Ha Kaqecmeomo Ha $ypaxa u HilaMeHuM noKagamen 3a oqeHKa Ha xpaHumenHama cmo(tuocm no
cbepeMeHHu cucmeMu Ha ot4eHKa. llpunoxeuume in vitro uemodu qpfi eHsuMu cnoco1cmeam sa 6upsa oqeHKa
ua euepeuuuama u npomeuHoea xpaHumenua cmouuocm na $ypaxume. (11y6n.77,78,79, 80, 81, 82, 83, 84,
86,87,88,91,93,94,95,96,99,99,100,101,104,105,106,109,109,112,113,115,116,117,119,119,120,
121). CttunaeMocmma ua $ypaxa e npunoilGHa Kamo cKpuHuHe uemod sa efiuflHue ua cpedama npu
ceneKquaHHa lqeHKa Ha nacut4eH pauepac (l-ly6n. 78). 

,

3. llpoyueuu ca eonflM 6poil pacmumenHu Sypaxuu eudoee npu peafiHu mexHonoeuqHu
eKcnepuMeHmu u cenew$oHHu npoqecu ua casdaeaue, nodo1pneaHe u omenexdaue Ha mp$Ho$ypaxnu
Kynmypu qpr aHanrc Ha mexHufl 1uoxuuuqeu cbcmae, cMulraeMocm u xpaHumenHa cmoiluocm c qefi
ocueypfleaHe Ha Kaqecmeen $ypax 3a npexueHu )KueomHu. [lpoyueuu ca : MHo?oeoduwuu 6o6oeu mpeeu om
ceuedcmeo Leguminosae - ntotppHa - Medicago sativa L., xmenua npqepHa - Medicago lupulina L., eeesdau -
Lotus corniculatus L., ecnapsema - Onobrychls Adans., pasfiuLtHu 6uonoeuquu eudoee demenuua: xepfiepoea
demenuua - Trifolium cherleri L.., uuutenoea demenuHa - Trifolium michelianum Savi, anercaudpuucxa
demenuua - Trifolium alexandrinum L., uemuuecma demenuua - Trifotium vesiculosum Savi; edsoa oduutuu

Qwaxuu eudoee: nponemeH epax - Pisum sativum L,, nponemen $uu - Vicia sativa, con - Gtycinae hispida,
6nna nynuua - Lupinus a/bug )t<bfima fiynuHa - Lupinus luteus; monuuam\yp - Heliantus-fuberosus u
MuoeoeoduuJuu xumHu mpeeu om cemeilcmeo Graminea - onoea enaeuqa - Dactylis glomerata L.,
mpbcmuKoeudua enacamKa - Festuca arundinacea Schreb.,'1esocunecma oscuea - Bromus inermis Leyss,,
nacutAeH pauepac - Lolium perenne L.., eudoee u copmoee om pod Agropyron. O*qecmeeHa e KoMnneKcHa
)qeHKa Ha Kaqecmeomo Ha Qypaa Ha pasfiultHu epynu Qypaxuu Kyfimypu, omenexdauu caMocmoflmenHo u I
cMeceHu noceeu, KaKmo u dpyeu epy6u Qypau 3a cencKocmonaHcKu )tueomHu.

4. 06o6qeuu ca pesyfimamume om npufioKeuun QusuxoxuMtt.teH memod Cnexmpocxonus e 6nusxama
uuQpauepeeua o1nacm Ha cneKmbpa sa 6tps, eemuH u uedecmpyxmueeH aHanw Ha xunuqecKt)E cbcmae,
cMufiaeMocmma u xpaHumenHama cmouuocm Ha pasnuqHu epynu $ypaxu u ebaMoKHocm aa npedeuxdane na
nplMeHume e chcmaea u KaqecmeeHume xapaKmepucmuKu na $ypaxuume Kynmypu nocpedcmeoM pasnuqHu

xeMoMemputtHu memodu, f]ocneduume ca om cbqecmeeHo sHaqeHue sa onpedennue eQexma om
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wxpaHeaHemo Ha duoruacama om $ypaxuume pacmeHufl, KaKmo u npu $sdaeauemo, tant)meaHemo u
euedpneauemo e npaxmuKama Ha Hoeu odpasqu, nuHuu u copmoee Qypaxuu Kynmypu (t1y6n.103, 111, 114).

4,1 llpranoxeH e cneKTpalteH aHanilg e 6nilgxara ranQpavepeeHa o6nacr Ha cneKTbpa - Near lnfrared
Reflectance Spectroscopy (NIRS) c pa3nilqHil noAXoAr4 npil oL{eHKa KaqecrBoro Ha $ypaxr,rre npr ceneKLp4oHeH
npoqec Ha Sypax or MHororo4rtuHr4 xr4THr4 rpeBil. 06qr,t (rno6anHra) r,l cnbqr,tsr,rvHr,t NIR ranu6paqronHn
MOflenr Bb3 ocHoBa Ha ufipoK o6xear or noKa3arenil Ha cbcraBa, effiilMHara cMilraeMocr, eueprrfiuata r
npoTeilHoBa xpaHfiTenHil croilHocttt, no3BoflflBar 6tpso onpeAenflHe il npeABil)(AaHe Ha noKa3aren[Te c BhcoKa
crarilcrt/qecKa AocroBepHocr L{pe3 AilpeKTHo cKaH[paHe. Pagnil.{Hil TilnoBe perpechoHHr4 MoAen[ (Crunroea
nrHet,tsa perpecilg r,t Moflr,t$r,trlilpaHa perpecfifl ua Hail-uanxure cpegHil raagparr), TepMilHr4 t4 MareMarhqecKil
o6pa6orrr,r Ha cneKTbpa ca npoyqeHil c qen noBiluaBaHe roqHocrra Ha npegBilxqaHe. CtsgageHara
cneKTpanHa 6asa or flaHHil no3BoneBa ycraHoBflBaHero Ha pe$epeHrnr,tre crofiHocn4, TflxHoro BapilpaHe
Me}qy nonyaal{ilt4Te or npo6v A crarvcrt4qecKara 3HaqfiMocr Ha noKa3arefl[Te B paHHilTe eranil Ha

ceneKLll4oHHilF npoL{ec Ha MHororoArruHilTe xilTHr4 TpeBil Dactylis glomerata L., Festuca arundinacea Schreb.,
Bromus inermis Leyss., Lolium perenne L., Agropyron ssp. OxapaKTepr3ilpaHil ca KaqecrBeH[Te np[noxeHilfl Ha

KoMnorbpl43ilpaHilTe NIR cnexlpra np[ oqeHKara Ha HflKor,r cneqr,tsnvur,t KoMnoHeHT[. CrsgageH e cneqrQuveu
NIR cnerrparleH c[creMaruqeH aHanilg npr cefleKLlr4nTa Ha nachu.lHytfl par,rrpac. MaxanaHo6ilc At4craHqilflTa Ha
cneKrpanHilTe AaHHil qpe3 aHanr3a Ha ocHoBHilre KoMnoHeHTn npr PCA (Principal component analysis)
npeAocraBfl Bb3MoxHocr Karo MeroA Aa 6rEar onpeEeneH[ npilnt4KilTe il pa3nilK,4Te Mel<,4y reHorilnoBere Ha
e.4hH 14 cbl4[ pacr[TefleH BnA v MeMy pa3nilL{Hr4 pacrureflHil B]4noBe. Tear no4xo Au vi crarvlcrytqecKh
np[nOXeHilfl Ha perpeC[OHHl4F, paHr KOpenaLUOHHVfl aHanfii/lV aHanVBa Ha OCHOBH14Te KOMnOHeHTil OLleHflBaT
il ceneKLll4OHilpar efl[THl4 reHorilnoBe c Hafi-4o6rp reHerilqeH r 6uonorrqeH noreHLlt4an, Kol4To Aa 6rgar
BKntoqeH[ B cneABau{ilre eran[ Ha ceneKllvtoHeH npoqec. (l-ly6n. 103, 111)

4'2 Cuegapeau ca ranr6paqrouun MareMarhqecKil Mo4enil 3a aHaflrc il npegBffiqaHe Ha
aMilHoK[CeflVHHtAA CbCTaB Ha exoBa rnaBflqa npe3 BereTaqAflTavi pa3nilqH[ HilBa Ha TopeHe c a3oT r,,| cnpa, [lpr,|
npeABapilTenHa MaTeMar[qecKa o6pa6oxa Ha cneKftpa qpe3 HopManHo craHgaprHo BapilpaHe r IerpeHI
(NSVD), BTopa npoil3BoAHa Ha cnerrbpa r,t $amoprl ua PLS perpecilq: 4-6 6pon repMilHl4 e ycraHoBeHa BrcoKa
ToqHocr Ha npeABnqaHe - roe$rqreHrr Ha AerepMilHaLlilF R2 0,90-0,95 r,t SECV 1,47-1,04 3a
aMl4HoKilcerilHilTe rnt4qilH, aflaHr4H, acnaparuH, reBLll4H, xr4cn4gt4H; R2 0,81-0,89 r SECV 0,63-1 ,34 zarpeoHilH,
cepilH, rfl)flaM[H, nponilH, BanuH, MeriloHr4H, t43ofleBLlt4H, QeurnanautAH, ntfiil+; R2 0,70-0,80 r SECV 0,31-0,81
3a aprhH[H 14 Tl4po314H. l4Hperctr Ha HegaMeHilMil aM[HoKVcenvHV HapacrBa c yBenrqaBaHe Bb3pacrra Ha
pacreHilflTa npe3 BereraLlrsra npfl HeropeHa c a3or exoBa rnaBilLla r He ce npoMeHr npil HtlBa Ha ropeHe 15-
45 kg N.dka-1 . Merogtr Ha cnerrpocKonilF B 6nilsrara rn$pavepeeHa o6nacr (NIRS), nprnoxeH 3a aHaflr3 Ha
exOBa raaB[Lla no BpeMe Ha Bereraqilsra I TopeHe c a3or t4 cflpa,6narogapeuile Ha ufipoKt4fl o6xear or
crofiuocru 3a cbAtpxaHile Ha aMilHoK[ceflilH[, noaBonrBa cb34aBaHe Ha xanr6paqraoHHt4 Mo4enr v AaBa
Bb3MoxHocr sa 6tpso 14 ToLtHo npe4BilMaHe 6eg il3BbpuBaHe Ha x[Mt4qecot alanv3tA aMfiHoKilcenvHHVfl
cbcraB Ha ra3il MHororogilrxHa xilTHa rpeBa (l-ly6n. 11a).

5. l4seapweHu ca aHanw u ot4eHKa Ha KaqecmeeHume xapaKmepucmuKu 3a cbcmae, cMunaeMocm u
xpaHumerrHocm Ha uoeu o6pasu,u u nuHutJ Qypaxuu Kynmypu npu ceneKL4uoHeH npoqec..

MHOTOTOAUAHU )t<t4THt4 U EOEOB|4 Oypfit#U BUilOBE
5.1. Cur,rnaeMocrra in vitro Ha cyxoro BeqecrBo Ha Sypaxa e npffioxeHa Karo cKpr4HLrHr recr 3a

xapaKrep[3rlpaHe Ha coproBe il nonynaLlilil nacilu{eH pararpac c pa3nhqHil npoil3xoA, nnoilAHocr 14 rpyna Ha
3prllOcr np[ pa3nilqHa cpefla Ha orrfle]qaHe - ABe HilBa Ha Bcrora Ha noceBa, cbc 14 6es HanossaHe.
YcraHoseHo e, ve o6pasqilTe or paHHara rpyna Ha 3pflnocr ca cbc cpe4Ha cM[rraeMocr 61,18%, Te3[ or
cpeAHo-paHnara 63,420/0, a Te3r oT KbcHaTa rpyna Ha 3pflnocr ca Hafi-arcoKo cMilflaeMn 64,680/o. Kparlnara
ceneKqilOHHa OqeHKa e HanpaBeHa cfleg cpaBHeHile Me4qy o6pasqrare no cMt4flaeMocr, HaABilUJaBaqa o6r4ara
3a rpilre rpynil croiluocr, llpr cpaBHeHre roeQrqreurrre Ha BapilpaHe sa Bcilr{Kt4 rpynil Ha 3pfllocr npr
pa3nilqHl4 ycnOBilfl Ha cpeflara e ycraHoBeHo, qe paHHara rpyna Ha 3pflflocr, orffrexqaHa 6es HanoseaHe r
B[cOKa rbcrora, noKa3Ba Hatl-ailcoxa cTeneH Ha BapilpaHe B cM[naeMocrra 5,0-22,8%. Ktrvr crqara rpyna
npilHaAnexil r Har,|-ercoro cMilflaeMrer copr - copr Mapra 69,200/o (l-ly6n. 78,112).

5.2..l1pu KoHKypcHo coproBo Lr3nilTBaHe Ha ner copra il nonynaLlilr,r or pog Agropyron B cpaBHeHile cbc
craHAaprHl4fl copr flt6paaa or B[Aa exoBa rflaBilqa, npe3 ner nolpacra Ha BTopa il Tpera roAilHa Ha

oTraeMaHe npes nponerHfi, flerHil il eceHH[ orKocr4 ca npeACTaBeHil npoMeHrre BbB BflaKHLlHHt4Te Qparqrr r
cMilflaeMocrra. fioxasaHo e, ve Hail-cilnHo Bapilpau.lr,rnr noKa3aren Ha KaqecrBoro Ha $ypaxa 3a Llenrfl
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eKcnepilMeHrafleH neproA e K[n, ctorBerHo creneHTa Ha nilrHh$rKaqiln CV 34,4; 35,0. Br4oaere Dactylis
glomerataL' n Agropyron desertorum Fisch. Schultes raro ceaeKll4oHH[ nonynaLyil 14 craH4april Ha4BuuaBar
cpeEHara cMilflaeMocr ua $ypaxa 3a ABe roAilHlr, ner no4pacra (53,800/0). 3a Agropyron desertorum Fisch.
Schultes ce Ha6no4aea Hail-eilcoKa creneH Ha nrrHrQrKallltfl, xoeS.12-13 il'Hafi-eilcora cMilflaeMocr - 56,2go/0.
lzlgeecrHo e, L{e B[coKara creneH Ha nurHrsrKaq[fl KopecnoHflfipa c HilcKa cMilnaeMocr. llprvuHara e, qe
Agropyron deseftorum Fisch. Schultes e rerpannoilA c no-Br4coro KnerbqHo cbflbpxaHhe B cpaBHeHile cbc
cbAbpxaHilerO Ha KnertqHilTe creH[. llo-eilcoxara creneH ua nurur$uKaLlltf, cborBercrBa Ha ilgnpaBeHilfl
xabrryc 6ea npo6neur Ha nonflraHe (l-ly6n. 94).

5.3. B xoEa Ha cerleKLl4oHeH npol{ec il npe3 Bererallr4flra ca oxapaKreprcilpaHil npoMeHure B

cbflbpxaHilero Ha BnaKHilHHl4Te KOMnOHeHTvt t4 CM[naeMOCTTa Ha CeneKLll4OHHI nonyflaLlilil t4 HOBo
perilcrphpaHil coprOBe MHororopiltuHt4 xr4THr4 TpeB[ a OECI nilcra ra O$Nr4lanH[fl cnrcbK Ha coproBere e p.
Srnrapnn - nacilu{eH pafirpac, copr t4oK-XapMoHktfl - ArnnoilA, rerpanfloilAH[ cenexq[oHHfl nonynaqilLt
nacrqeH pat,lrpac NBG u SBG, rpeSeHqar xLrrHEr - Agropyron cristatum (L,) Gaertn.), copm Ceexuua -
dunnoud u nycmuHeH )fltmHflK -Agropyron desertorum (Fish./ Shultes, iopm Uopasa - mempannoud.
YcraHoeeHo e, qe flBara BilAa xfiTHqK ca no-Br4coKo BaaKHI4HHr4 il no-Hr4cKo cMhnaeMil B cpaBHeHile c nacilqHflfl
pat,,lrpac. [lycrrHHnrr x]4THeK, copr Mopaea npe3 BereraL{iloHHile npoqec AeMoHcrpyrpa no-Bt4coKt4 cror,1Hocrr ua
BIaKHI4HHl4Te Qparr{au il no-Hl4CKa cMilflaeMocr B cpaBHeHile c AilnnoilAHtrfl xt4THFK, copr Caexy1na, (l-ly6n. g6).

5.4. OqeHeHo_e KaqecrBoro Ha Sypaxa no cbcraB, cMilflaeMocr, eHeprrftHa I npore[HoBa xpaHilTeaHa
crot'tnocr or dunnoudu.u (tpu 6tnrapcxr nonynaq[r t/OK-XaprvroHrr, Cpegeq r Trproerqe B cpaBHeHfie c
5enruhcxus copr Vigor) v mempannouduu coproBe ra o6pasqr,l (cenerqraoHHrre nonynaquu NBG u SBG n gaa
6enrrltcrn copra Roy u Pandora) nacruleH pafirpac B KoHKypcHo coproBo [3n[rBaHe. C Hail-aflcora eHepruilHa
xpaHilTenHa crofiuocr ca nonynaLlnu NBG u SBG e nbpeu u mpemu nodpacmu, a c uau-eucoKa npomeuHoea
xpaHumefiHocm e nonynaquflma NBG e mpemu nodpacm (l-ly6n. 99,121).

5.5. l-1ptt cenerl{l4fl Ha nouepHara ca oLleHeHil no KaqecrBo Ha Sypaxa efl[THr4 KfloHoBe cbc 3HaqeHile
3a ceneKl{l4oHH]4fl npOLleC C Hala-shcoKa cMilflaeMocT Ha cyxoTo 14 opraHilr{Ho BeqecTBo ua sypaxa - uag7}o/o.
oqeHeHo e, qe c Hafr-eilcoxa creneH rc aapualwnHocr Ha noKa3areflrre Ha B;raKHilHHl4 KoMnoHeHT[ Ha
KflertqHilTe creHil Ha Sypaxa e npil KnoH 31, npu ror,tro ce Ha6nogaea Har,t-crnHo asaruo4eilcrBile reHoriln-
oKorrHa cpe4a (ny6n. 98).

5'6. flpr,t cenerrlilF Ha ecnap3era oqeHKara Ha KaqecrBeH[Te xapaKTepvcrvo:A Ha Sypaxa - cbcraB,
cMilflaeMOcr 14 noreHq[anHr eHeprutaua r nporeilHoBa xpaHilTenHa crofiHocr e npffioxeHa c qen il3flbqBaHe Ha
uafi-guaqru[ cereKqiloHHl4 Marepilafl!4 3a BKflror]BaHe B pa3nuqH[ eranil Ha ceneKLlt4oHHilfl npollec (ny6n. 102).

5.7. llpu cefleKllt4flTa Ha 3Be3[aHa ca npoyqeHil npoMeHilre Ha nepcneKn4BHil ceneKll4oHHr4 HoMepa no
noApacr[ 14 B xOAa Ha Bereral{tlloiHHtAfl nepfio4. YcraHoseHil ca KopeflaquoHHhre saBilo4Mocril Mexqy
noKa3areflrre Ha KaqecrBoro Ha Qypaxa. Cu4a4eHa e cKara Ha npoMeHt4Te B cbglpxaHrero Ha BnaKH[HH[Te
KOMnOHeHTil Ha KnerbqHilTe creHfi il cMilflaeMocrra. YcraHoBeH[ ca nuHet,,tgr perpec[oHHfi MareMar[qecKil
M0Aen14 3a npeABDlqaHe Ha cMilIaeMocTTa oT ctAbpxaHileTo Ha BIraKHLlHHl4Te KOMnOHeHTI C B14COK

roe$rqraeHr Ha AerepMuHal{ilfl 0,847-0,937. l-lpr,l npegBrfi(AaHe Ha cMrltaeMocrra qpe3 Bct4riKr4 BflaKHuHHt4

Qparqr,,lr,,l, Tot'lHocrra Ha npeAB[)t(AaHe e noB[uJexa - xoe$nqileHr Ha AerepMilHaLlilfl 0,9b6-0,gg4. Toquocrra ua
npeABllxqaHe Ha SparqililTe BnaKHilHHt4 KoMnoHeHTil 14 cMr4flaeMocrra qpeg flHilTe or Haqafloro Ha aKTilBHa
Bereraqilfl Karo He3aBucvua npoMeHnt4Ba BenfiqilHa e BilcoKa, cborBerHo npe3 nponereH noApacr -
roe$rqr,,leur Ha AerepMtlaqufl 0,859-0,994 il npe3 flereH 0,906-0,989, llpoyveHra ca eHeprriiiuarc u
npoTeuHoBa xpaHilrenHocr, Karo ca oqeHeHr4 ToqHO napaMerpilTe [M np[ KfloHoBe 3Be3AaH (l-ly6n. g6, 93).

EflH o r Oflua Hu EOE OBU @y p Dt{H 14 Bt t llo BE
5'8. tlpu cenewlurma Ha coff ca npoyqeHu cbcmaea tt cMunaeMocmma ua duouacama Ha copmoee u

IIuHuu 0m pa3nuqHu epynu Ha 3pflfiocm - paHHa, cpeduo-pauua u cpeduo-KbcHa npes 5 $asu ua paseumue.
Ycmauoeeuo e, 'te Hesaeucuno om eapua1unHocmma e cadtpxaHuemo Ha npomeuH u efiaKHuHHu
K)Mn)HeHmu npil pa3nuqHume $asu ua paseumue R3, R4, R5, R6, coproBere v nvutvt coe noKa3Bar BilcoKa
cMfiflaeMocT 14 XpaHrTeaHocT KaTo 3eIIeH sypax - Haft-eilcora are saaa HarrrBaHe Ha 3bpHaTa (R6) 72-78 %
npil coproBere Beeson r,l Wayne or cpegHo-rocHara rpyna; Korada 76 o/o u Olimpia 69 % or paHHara rpyna Ha
3pflflocr,acMilflaeMocTTaHacopToBeTeBachkae700/o,na Pavlikenil2lu Dida-710/oorcpegHo-paHHara
rpyna BbB Sasa R6 r ou.le no-Bt4coKa 73-74Y0 era Qasa R5 xpar,r ua qrQrex-6o6oo6paoysaHe. Bilcoxara
creneH Ha BapilpaHe Ha nilrHilHa ADL CV 21-23 % eta BcilqKil Sasr Ha pa3BilTile AoKa3Ba, ve e cneqrsrveu
ceneKlll4OHeu xprrepntl sa or6op r oqeHKa npil ceneKqvflTaHa cos. CnarnaeMocrra Ha cyxoro Beu{ecrBo Ha
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Qypaxa ce npeAB[Ma qpe3 cbAbpxaHilero Ha BflaKHilHH,4Te KoMnoHeHTil c Br4coKa roqHocr - roeQrqueur Ha

AerepMhHaqus'0,634-0,845 npr,t BilcoKa crarilcr4qecKa AocroBepHocr p<0.0001 r cna6o L{pe3 AHilre or
Haqa.noro Ha BererallilH nopaAil HepaBHoMepeH pacrex Ha coeBilTe pacreHilF R 0,508-0,568 (l-ly6n. 82, 106).

5'9. l-lpu ceneKqhera Ha nponereH Sypaxeu rpax ca npoyqeH[ ocHoBHrre xpaHilreflHfi xaparTepilcr4Kr4
ua Sypax 3a 3efleHa Maca or HoB KaHArAar copr Muuen, craHflapreH copr llneeeH 4 r nepcneKrllBHt4 nu14vt.
fioxasaHo e, qe nporefiHoBara u eHeprnraHa xpaH[TenHa croftHocr e Hail-nrcoxa aa nvlvll's r,l raH4ragar copr
Mruen, flpr,t oqeHra Ha apilTMerilqHara cyMa or paHroBere no ocHoBHr4Te noKa3arenil Ha Kal{ecrao Ha $ypaxa
ce orarqaBa KaH[rAar copr Mruen (ny6n, 84).

5.10. oqeHeHVcav [HTporvur,lpaH[ coproBe npoflereH rpax no cbcraB, cMhnaeMocr I nporeilHoBa r
eHeprnfiHa xpaH[TenHocr - ABe pa3nltqHil rpynr coproBe or YrpafiHa u e[Ha or Pycrr B cpaBHeHile c
6anrapcxrr craHAapr copr flneaeu 4 c qen BKnoLtBaHero ilM B ceneKl{t4oHHt4 cxeMil. (ny6n, 81, 104, 115,117,
120).

5.11, Op[rilHaneH np[Hoc e cenexuflqra Ha nponeteH r gilMeH rpax e ycraHoBflBaHe yHacne4flBaHero
Ha nOKa3arefl[Te Ha KaqecrBoro Ha $ypaxa - nporeilH, BflaKHilHHt4 KoMnoHeHTil Ha KnerbqHilTe creHil il
cMrflaeMocr MeMy ABa copra nponeTeH fi EBa copra 3ilMeH rpax c npolt3xoA or Pycrn u Sunrapur I TexHilTe
Mexqycoproau xvr6pttpu npil xereposrceH eSerr B nbpBo noKofleHile, YcraHoeeH e B[coK roeenqreHr ua
yHacfleAflBaHe 3a BilAoeere xr6prfln no noKa3arenilTe 3a KaqecrBo Ha Sypaxa - cypoB npore[H, cypoBt4
BflaKHrHil, TOranHil BnaKHrHHl4 rOutnoHeHrr HIB ra CrrarnaeuocT Ha cyxoro Beu.lecrBo (l-ly6n. 118). orleHeua e
ceneKLll4oHHara crot,luocr Ha xn6prapilTe L{pe3 aHaflrc Ha ocHoBHl4Te KoMnoHeHTrl r KnacTep aHanr,rs (l-ly6n. 104).

5.12 fioxasaH e Sypaxurfi noreHqran Ha pa3flLrr{Hlr Br4AoBe e4Horo4ilrxH u lo6oangypaxu (nyor. r or ).

6. YcmauoeeHo e enuflHuemo Ha pa3nuqHu Saxmopu ua cpedama - copmoe cbcmao, mopeHe,
dxn1o'tuuua o6pa6omxa Ha noqeama, npttnoKeHue ua 1uonoeuquo-axmueHu eet4ecmsa ebpxy cMunaeMocmma
u xpaHumefiHama cmouuocm Ha Qypaxa npu pasfiueHu $ypaxnu Kyfimypu u sHaqeHuemo uM sa 3eeHa om
mexHofioeuume Ha omenexdauemo uM.

6.1 ilpr ocHoeHara MHororoAiluHa 6o6oea QypaxHa Kynrypa noqepHa npil pa3nilqHfl HopMr4 Ha
TopeHe c a3or, Soc$op rtt t<annh, Haq[H Ha BHacFHe Ha ropa, pa3flilqHa grn6ovmuua o6pa6orra Ha noL{Bara e
ycraHOBeHo, ve c uafi-arcoKa eHepeuuua xpauumenHocm ca Qypaxr,lre npr,l o6pa6orKa Ha noqBara: opaH Ha 30-
35 cm 0,725-0,601 UFL-UFV r opaH na22-24 cm 0,721-0,600-UFL-UFV;' Hraa Ha ropeHe: 3) Nz,lpo Ke,s 0,731-
0,617 UFL-UFV ra 5) Ns,s Pa Ks,o - 0,725-0,615 UFL-UFV, a c Harl-svcoKa npomeuHoea xpaHumenHocm ca
Sypam,lre npr,l o6pa6orKafia noqBara: pa3poxKBaHe Ha 10-15 cm r opaH ua 30-35 cm - pBD 172, pDlN 136 g
kg--t CB; luBa Ha ropeHe: 6)Amofos - PBD 174 , pDlN 138 g kg-1 CB, 5) No,spalG,o- pBD 172, pDlN 137 g kg:tCB r'r 3) Nz,sPoKs,s-PBD172,PD|N 136gkg-1 CB(lly6n.B0l.YcraHoBeHr cauaapuaarrrecHar-goopr
KaqecrBeHI xapaKTepilcrl4Kl4 Ha CbCTaBa I CM[naeMocria (l1y6n. 83).

6.2.!1pu npLlepHa, nacuqeH par,rrpac I exoBa rnaBrLla e ycraHoBeHo, qe fl[crHoro ropeHe c BaHa4r,1a
noBiluaBa npore[HoBoro cbAbpxaHre il cMr4flaeMocrra Ha Qypaxa, noHilxaBa BnaKHrHHilfl cbcraB (l-.]y6n.107).

6.3 YcraHoeeHo e, qe xhMt4qecKilFT cbcraB npil nponereH rpax, copt llneeeu 4 n nponereH 6ufi, copr
o1paseq 666 ropenrpa MHoro 4o6pe c npoMeHilTe B cpeAH[fl ctaguil Ha pa3BilTile. Tesil 3aBrcilMocr.4 AaBar
Bt3MoxHocr AaHHr 3a cpeAHilfl uapuh Ha pa3Bl4Tl4e np[ rpaxa il $un pa ce il3non3BaT B MareMarhqecK[
MoAeflil 3a npeABLlMaHe Ha noKa3areflrre Ha uop+ofloruqHrfi il xt4Mt4qecKil crcraB, (lly6n. S5).

6'4 CugaaaHer_o Ha cFTt4 nac[u{a, c Br4coKa xpaH[TenHa croftHocr 3a x[BorHr4Te e cBbp3aHo c ra6opa
Ha n0AX0Afll]114 x14THt4 [ 6o6oe[ BilfloBe, noqBeHilTe il Kn[Mar[L{HilTe ycnoBr4e Ha AaAeH par,1on. [1pr npoyveane
xl4MllqHfiF CbCTaB, BnaKHrHHilTe KOMnOHeHTil, CMilflaeMOCTTa il anerrrHocrra Ha exoBa rnaBilqa (Dactytis
glomerata L.) r,r 6o6oail - ecnap3era (Onobnlchrs Adans), 6rna geren wna (Trifolium repensl.) r,1 eaes4aH (Lofus
corniculatus L.), orrnex4aH[ caMocroflTenHo vnu B cMec noMe]t4y ilM e ycraHoBeHo, qe anerurHocrra ce
OnpeAeflfl qpe3 BpeMero 3a naua Ha 16 oBHr Ha BceKil TpeBocroi or caMocroflTenHt/1 u cMeceH[ )KVrHtA vi
6o6oe[ TpeBh. Ctgtpxanraero Ha cypoB nporeilH e Hail-xrcro, a Ha cypoBfl BnaKHilHr4 Hafi-ercoro npr
TpeBocTofl 0T exoBa rflaBilLla B CpaBHeHile C TO3t4 OT eonap3eTa, 3Be3AaH U1nnafleTenfiHa. crgtpxauraeTo Ha
cypOB npOTeilH HaManFBa, a Ha cypOBt4 BnaKHhHr4 ce yBenilqaBar BrB BTopr4fl tllTperv noApacr Ha npoyqBaHilTe
BilEOBe B cpaBHeHile c cbAbpxaHuero [M B nbpBr noApacr. Anerrrnocrra e no-Bt4coKa npil 6o6oerre e
caMOcrOflTenHil noceBil vnt B cMec noMe4y LtM B cpaBHeHile c ua6nCIgaBaHara npu exoBara HaBilqa,
oTrneMaHa caMocrorreflHo ilfl14 B cMec c 6o6oail (l-ly6n. 95, 105, 109, 113).
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6,5 fiorasaHo e noH[xeHo KaqecrBo Ha $ypax u 6uoxtrltu,.tH[ npoMeH[, noHilxeHile Ha o6qoro
nilrMeHTHO ct4ipxaure, xnopoSrn A, B tr KaponrHor4flil npu cofl Bcne4crBile pa3BilT[e I pa3MHoxaBaHe Ha
TerpaHrxoB4atapv B ycnoBrflra Ha BoAeH ge$rqrr il TperilpaHe c ilMilAaKnonpilg (l-ly6n. 102).

6.6 llpoyvenr,t ca ctcraB, cM[naeMocr 14 xpaHilTenHocr Ha Sypaxa or npoflereH rpax ra $rar,r nog
BnilflHile Ha npenaparil c pa3n!4.tHo 6ilonorrvuo geficrBile, npilflo)KeHil caMocroflTenHo n rou6rHrpauo.
BnarumHurrr cbcraB il cMr4lraeMocTTa ce noBflLrnBar crlrHo nofloxilTeflHo, floKaro nporeilHoBoro cbgbpxaHile,
pecneKT[BHo npore[HoBara xpaH[TeflHocr ce noHilxaBar, Korvr6rHnpanoro npmoxeHile Ha $uonoruquo
aKT[BHilTe npenapafl4 noB[uaBa eHeprnltuara, Ho He il nporeilHoBara xpaHilTenHa croilHocr Ha nponerHilfl
SypaxeH rpax. (l-ly6n. 87,88, Bg, 91).

6,7 OqeHeH[ ca KaqecrBeHilTe xapaKTeprcTvltt/1v $ypaxeH noreHLluaa Ha HoBt4 cneqrsrvur Qypaxra -
ronrHanr6yp (l-ly6n. 79),

6,8 l-lpoy'lHo e npilnoxeHilero Ha cyxo cnilproBapoKo 3bpHo or nuJeHilLla (DDGw), Karo il3ToqHrK Ha
npOTeilH u BflaKHilHl4 a rou6rHaqvfl c ntABaAHo ceHo hnil nuleHilqHa cflaMa, Karo ocHoBHr t43TorlHt4qil Ha
BnaKHLlHl4 a 4ax6r,r 3a pacrflu-1l4 safiqra. YcraHoseno e, ve rs6optr Ha nilBaflHo ceHo h114 cnaMa a rona6rHaqun c
DDG e noflxoAflt4o I Te MoFar Aa ce il3nolrcBar Karo alrrepHarilBHr4 r43Tor{Hilqil Ha cypoBr4 BflaKHrHil 3a
pacrHl4l4 sah4u il rfxHara rexHoflorilqHa o6pa6orKa e noAxoflfltqa. Tesr,1 peaynraril ca npeflnocraBKa 3a
npOyqBaHe oqeHKa na eQerra Ha qenoflax6eHrre cMecKil Bbpxy cMt4flaeMocrra, onolt3orBopflBaHero Ha
gax6euure xpaHrrenHr eeqecrea, $ypaxra ea safiqu (ny6n, 116),

6.9. l-lpr orrnexqaHe Ha ilHTpoAyllupa+t/l coproBe nponereH $ypaxeH rpax, 6Rna [ ]GflTa nynilHa npil
opraHilLlHo 3eMeAenile e ycraHoBeHo, qe ABara Bilfla flynilHa ce orflt4L{aBar c no-H]4cKo cbAbpxaHile Ha nporeilH
I BIaKHIHH]4 KoMnoHeHT[, o6ycnaerqh BilcoKaTa ilM pa3pap[MocT Ha cyxoTo t4 opraHilLtHo Beu{ecTBo 73-78%.
OqeHenara nporerHoBa xpaHurenHa crofiuocr Ha coproBere rpax HaAB[uJaBa cpeAHara croilHocr 3a B[Aa, Ho
He ,4 Ta314 Ha craHAapra, copr llneaeH 4. fiaara Bilfla nynilHa noKa3Bar no-Hr4cKa nporerHoBa xpaHilTenHocr B
cpaBHeHile cbc copToBeTe rpax, Ho pa3ailKilTe Mexqy TEX ca 3Hag[TeflHil B nofl3a Ha ](bflTaTa flynilHa, KOflTO e
il Har,t-eilcoro eHeprrfiHrn Sypax., (ny6n. 119).

7. oqeuxa ua euepeuiluama t) npomeuHoea xpaHumenHa cmoiluocm no cbepeneHHHu cucmeMu qpe3
cbcmaea u in vitro cMufiaeMocmma Ha Sypaxume.

7'1 [lporer,tHoBa xpaHureflHa croilHocr. CtsgageHr ca o6r4r,t (rno6anur,t) xanr6paqroHH]4 Moflenil il
cneqrQrvHr raK[Ba 3a oqeHKa il npeABilMaHe Ha nporeilHoBara xpaH[TenHa croiluocr Ha x[THt4 TpeB[ B

6n[sxara uHspavepeeHa o6nacrHa cneKrbpa c BilcoKa roqHocr Ha npe[ByDtqaHe - arcor roeQilL{ueHr Ha
AerepM[Haqun 0,96-0,99 r,l SD/SECV >4,0; u Bt4coKa cra6rnHocr Karo rortHoc:;;a u qa6unHocrra ca no-BrcoKt4
sa PDIN, B cpaBHeHre c PDIE (nybn. 103).

7'2 EuepruitHa xpaHilTenHa crofrHocr Ha rpeBHil cMecKil - TpeBH[Te cMecKLr Ha x[THflK h exoBa
filaBfiqa c pa3flilt{Hl4 6o6oeil BLlAoBe rMar eHeprniluaxpanureflHa croftuocr no-Bt4coKa or ra3il Ha xrrHure B

caMOcrOFTeflHr noceB[ [ n0-H14cKa or ra3il Ha 6o6oeilre. flo-ercora eHeprrfiua xpaH[TenHocr Ha 6o6oeffie,
oTrnelqaHu B caMocTogTenH[ noceBu, no-Hl4cKaTa eHeprrlrHa xpaHilTenHocT Ha xilTHl4Te Ce npOflBflBaT flCHO
BbB BT0p14 14 TpeTil noflpacTil 1,'l I MeX(AUHHa eUeprrraua xpaH[TenHocT, Ho rqocTaTbqHo Bl4coKa 3a ocurypgBaHe
Ha KaqecrBeH $ypax 3a u3xpaHBaHe Ha npexuBHt4 xl4BorHt4 np[ cMeceH[ noceBil Ha ABy-, Tpvt- u
MynrilKOMnOHeHTHl4 TpeBHil cMecK[. YcraHoeeHo e, qe cMecKilTe Ha rpe6eHvar xilTHflK c 6nna AerenrHa I Ha
exOBa rnaBilLla c 6qna Aeren[Ha ca Hafi-ailcoKo xpaHt4TenHr. Mynr[KoMnoHeHTHilTe rpeBHil cMecK[ Ha
MHororoAutuHil 6o6osLl vt)Kurlt/l noKa3Bar Mel<4[HHo KaqecrBo Ha $ypaxa r xpaHrrenHa croilsocr MeMy re3[
Ha cbAbpxaqflTe r[ KoMnoHeHril. lloragarefl[Te Ha eHeprrilHa il nporeilHoBa xpaHrrenHa crofiHocr ce
npeABDqar c L{pe3 6roxruuqurfl ctcraB qpe3 perpecvoHHtl ypaBHeH[fl c BLtcoKa crarilcrltqecKa EocroBepHocr
- roeSuqueHT Ha AerepMilHaLlilfl 0,555-0,ggg p<0,0001. fly6n. 109, 114),

7.3 OrrnexgaHe Ha nponereH Qypaxen rpax' B ycnoBr4era Ha opraHilqHo 3eMe4eaile nplr
caMOcrOsTenHoro r rou6rHrpaHo Aeilcreue Ha 6ilonorh,{HilTe npoflyrTl4 SroSa (nucreH rop), [lonraep3yM
(pacrexeu perynarop), HIMasan r,t l-lr,tperpyr',t (6ronoruvHr r,rHcerrrr.[a4u)' anr,tne nofloxrrenHo Bbpxy
eueprnfiHara xpaHilTeflHocr, noBiluaaailt<u n or 0,6 Ao7,1%. Cunerur{HilTe npogyKTt4, u3nofl3BaH[ 3a craH4apr
npil KoHBeHLll4oHanHo 3eMeAenr4e BoAflT AO yBeflilqaBaHe Ha noKa3areflilTe, xapaKTepr3ilpaqil eueprrraHara u
npOTeilHoBa xpaHilTenHara crofiuocr Ha $ypaxa, Ho B cpaBHllrenHo no-cna6a creneH (l1y6n. 100).
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8' Onpiedenaue Ha eHepeuuuama e$exmueuocm npu omenexdaHe Ha pasnuqHu eudoee $ypaxuu
Kynmypu eb3 ocH)ea Ha peaIIHo enoKeHa eHepeufl u nonyqeHa eHep?uf,, Lt3qucneHa qpeg xuMuqecKufl cbcmae u
nofiyqeHume dodueu - nponemeH epax, npofiemeu Qutt, npofiemeH epax npu erruflHue ua 1uonoeuLtHo aKmueHu
eeqecmea (l1y6n. 90, 92, 97).

CauocrosreflHoTo r rou6rHrpaHo npilnaraHe Ha 6ronpo4yrrr Ha 6ronoruela vi cnHrerfi,{Ha ocHoBa
npil oTrflexqaHe Ha npoaeTeH rpax ce xapaKrepr3l4pa c no-Ht4cra eueprntHa KoHcyMaLlus 8432.56 MJ ha-1 e
cpaBHeHue c nphflaraHero Ha cilHrerilqHil npenaparil - 8533,81 MJ ha-1 . O6parHa e reHgeHLlt4flTa no
OTHoueH[e Ha nonyqeHara eHeprue - noB[uJena o6qa (6pyro) eHeprilfl, nlera6onurHa (o6ueuHa) r,1 Hero
eHeprnF ce ycraHoBflBar npfi npmaraHe Ha cflHTerilqH[ npenaparr. EanaHcrr MeltAy nonyqeHara I BnoxeHa
eHeprl4fl OnpeAenfl raro uaft-e$eKTrBHo rou6rHupaHoTo rperilpaHe cbc ct4HTe14r{Ht4 npoAytfit4 - yBenilqeHile c
21,90/0. 3a ycnoerrra Ha 6ilonor[qHo npoil3BogcrBo ce npenopbL]Ba r xououurpaHo npilfloxeHile Ha

lpOAylclxre llonuaepsyrr,t +nilperpyM u Honueepsyur +Hunaasan - ua6no4aBa ce noBilueHile roe$uqreHra sa
OE r 5E cnpflMo KoHrpoflara c 20,6 u 16,5o/0. Kona6rHrapaHoro npilaoxeHile Ha npenaparilTe u 6ronpogyKTrre,
KaKTo 1,1 AByKparHOTO 14M BHacFHe Karo Qaxropr, cnoco6crear 3a noBiluaBaHe eHepMilaa12 eQerruauocr npr
npor3Bo4crBoro Ha nponereH Sypaxeu rpax.
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