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OOPMYBAHHSA MVIBHOCTI CIAHUX ®ITOHEHO3IB

Hageoeno pesyromamu 0ocniodxcenms 6naugy ckiady mpagocyMiulox
HA WiNbHICMb MPABOCMOi8 NpU CIHOKICHOMY GUKOPUCMAHHI 8 YMOBAX
Jlicocmeny 3axionozo. Bcmanoeneno, wo cycmoma cmosiHHA cmeben
3anescana 6i0 Kinbkocmi 60008UX [ 31AKOBUX KOMHOHEHMIB, GUCIIHUX Y
CKIA0i mMpasocymiuox, i 3MIHIO8ANACs NPONOPYIUHO 00 KilbKOCMi
BUCIAHO20 HACIHHA.

Knrouosi cnoea: mpasocymiwiku, 60606i mpagu, 31aKu, WilbHICMb
mpagocmoio.

Beryn. BaximBuUM NMOKa3HUKOM CTaHy pPOCIMHHOTO HOKPUBY
KOPMOBOTO YTi/sl, SKWH TOB'SI3aHMI 3 aKTHBHICTIO ITarOHOYTBOPEHHS, €
fioro minpHicTs [l]. Bona y mepiry dbepry 3aleXuTh Bil OCHOBHHX
CKJIAJIOBHX TPAaBOCTOIO, iX KOHKYPEHTOCIPOMOXXHOCTI Ta MOXIIHBOCTI
3aCBOIOBATH ITOKUBHI pedOBUHU 3 IpYHTY [2]. LI[ibHICTS BIUIMBAE HE JIHIIE
Ha HOTO ypOXXaifHICTh, ale ¥ 3arajpHy NPOAYKTUBHICTH [3]. [HTEeHCHBHICTBH
[IarOHOYTBOPEHHS BU3HAYAE PO3BUTOK KOPEHEBOI CHCTEMH 1 BUKOPUCTAHHS
MTO’KUBHUX PEYOBHH 3 IPYHTY, a TAKOXK (POPMYBaHHS BEreTaTHBHOI MacH.
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3niiicHiorouM MAOip TpaB Ui CTBOPEHHS  TPaBOCYMIIIOK,
BU3HAYCHHS ONTHMAJIBHOTO IX CITIBBIJHOIIECHHS, MOXKHA 3HAYHOIO MipOIO
YHUKHYTH 3HMKEHHS IIUIBHOCTI CisTHOTO (DiTOLIEHO3Y B KPUTHYHI mepioan
fioro xutts [4].

I'ycroTa TpaBOCTOIO € CYTTEBOIO NMEPEAYMOBOIO OTPUMAHHS BUCOKHX
BpOXaiB 3 OJAWHUII TUIOIII i BINTMBAE HA Ba)KJIHMBI MIPOIIECH B HHOMY.

[HTEeHCHBHICTD KYIIEHHS 3aJE€XHUTh Bill CIIAAKOBOI IPHPOIH POCIIHH,
ix BiKy, cTajii po3BHUTKY, (pa3u BereTalii, BiJ 30BHINIHIX (aKTOPiB — CBiTIA,
TeMIepaTypy, BOJHOTO i MOXKHBHOTO PEXHMIB. 3a CIPHUATIMBHX YMOB
KHMBJICHHS POCIHMH 4acTe 3pi3aHHS T'€HEPaTHBHOTO IAaroHa 3J1aKOBHX TpaB
CTHUMYJIIOE€ iX KYIIEHHs 1 CHpHs€ 30UIbLICHHIO KUIBKOCTI TaroHiB Yy
HacTymHux nukinax [5]. TToTpiOHO TakoX BiA3HAYWTH, IO BiJ IILIBHOCTI
TPaBOCTOI0 3aJEKHTh 1 XapakTep B3a€MOBIJHOCHH MK BUJAMHU
arpo(iToneHo3y.

3aBIsSIKM  3QTHOCTI JIyYHHX TpaB J0 pereHepauii IX CTapiHHS
MPOXOJMTH TIOBUIBHO, OO HOBI MAaroHM BIJHOBJIIOIOTH BCIO POCIHHY,
(bOpMyIOTh HE TiJIbKH HOBI HAJ3eMHI YaCTHHH, alle i KOpeHeBy cuctemy [6].

Mertor0 OCHiIKeHHS OyJI0 BU3HAYEHHS KPAIUX TPABOCYMIIIOK IS
CTBOPEHHS BHCOKOIIPOXYKTUBHHUX JIydHHX TpPaBOCTOIB 0araToykicCHOTO
BUKOPHCTAHHS.

Martepianu i meroan. [TonpoBi mocnian mpoBoIMIN B 1abopatopii
KOPMOBUPOOHMITBA Ha EKCIIEPUMEHTaJbHIA 0a3l [HCTHTYTy CLIBCBKOTO
rocrionapcrea Kapnarcekoro periony HAAH nporsirom 2009-2011 pp.

IpyHT ROCTiOHOI MINSHKH — TeMHO-Cipuil omigzonenuii. s HBOTO
XapaKTepHI Taki arpoxXiMiuHi IMOKAa3HUKHU: PEaKilisi IPYHTOBOTO PO3UMHY —
pH conboBoi BUTSDKKK — 5,3, BMICT rymycy — 2,8 %, JIy»KHOT1ApOIi30BaHOTO
azory — 155 mr/kr rpyHry, pyxomux ¢opm ¢dochopy — 59 MI/Kr IpyHTY,
0OMIHHOTO Kauito — 91 MI/KT IpYHTY.

Jnst CTBOpPEHHS TPAaBOCTOIB CIHOKICHOTO BHKOPUCTAHHS BHCISUTH
0000By, 3makoBy i 0000BO-311aKOBI TpaBocymimkd. B ckmami 60060Bo1
TPaBOCYMIIIIKM BHUCIBaJld IIIOLEPHY TIOCIBHY, KOHIOMIUHY TiOpHOHY 1
KO3JIITHUK CXIIHUH; 3)1aKOBOT — OYEPETSHKY 3BHYaHHY, KOCTPHIIO CXiJHY,
cTokoioc Oe3octuil 1 maxuTHUID Oaratopiuny. o ckimagy 06000Bo-
37IaKOBHX TPABOCYMIMIOK BXOAWnHM O0OOBI i 37aKOBI TpaBM y pi3HHX
BiJICOTKOBUX CIHIBBITHONIEHHSAX. 3a YyMOBHUH KOHTPOJb TpUHAMANH
TPaBOCYMIMIKY, y ckianai sxoi 50 % crtaHoBmwim 6000Bi TpaBu i 50 % —
371aKOBI.

Y1no0peHHs TpaBOCTOIB MPOBOIWIN 3 po3paxyHKy NeoPeoKgo (mmst
6060B0T0 Ta 6060B0-311aK0BOT0) Ta N130P6s0Koo (111 31aKOBOTO).
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PesyabTaTn Ta oO0ropopeHHsi. 3a pe3ympTaTaMH OaraTOpigHUX
JOCII/DKeHb, ITIPOBENCHWX Ha HU3MHHHX Jykax 3axigHoro Jlicocremy,
MPOAYKTUBHICTh 0araTopidHUX TPaB ICTOTHO 3HIXKYETbCA B TEpiomu 3
HEIOCTAaTHBOIO 3BOJIOXKEHICTIO. Lle CBimuMTH mpo Te, IO Jy4HI TpaBH Ha
IpyHTaX LbOTO THILYy YTigbh 38 HEJOCTATHHOTO 3BOJIOKCHHS HE IOBHICTIO
peatizyroTh CBilf MPOMYyKTHBHUH mOTeHIal [1].

PiBeHp 3BoONOXEHHsA y BereTamiiiHi mepiomu 2009-2011 pp. Oys
ontumaneHuM y 2011 p. Ta HagmumkoBum y 2009, 2010 pp., 1o copusiio
JO0OpOMY POCTY Ta PO3BHUTKY CISIHOTO (DiTOIICHO3Y.

[lpn BuU3HAYeHHI IIIJIBHOCTI MAroHiB HAaBEeCHI B NEpIIUA piK
BUKOPHCTAaHHS TPaBOCTOIO Ll NMOKa3HUK OyB HaMBHIIMM Ha 3JIaKOBid
TpaBocymimi — 1774 mr./m?, Ha 6060Bii Bin cranoBuB 1180 mT./M2.

Ha ©0000Bo-3m1ak0BHX (DiTOLIEHO3aX TYyCTOTa CTOSIHHSA CTeOel
3ajekana BiJl KiTbKOCTi O00OBUX i 3JIaKOBMX KOMIIOHCHTIB, BUCISHHX Y iX
ckmazi (tabmn. 1). 3a Bmicty y ckmani TpaBocymimku 20 % 3nmakiB (80 %
00060BUX) KiNbKiCTh NATOHIB 3AKOBUX TPaB CTaHOBMIA 358 IuT./M%, a mpu
30UIBIICHHI BMICTY 37aKiB y ckiaxi TpaBocyMmimok mo 60 % (40 %
6060BHX) — 1143 mT./M2.

1. BnauB ckJaay TpaBocyMillOK Ha IMiJbHicTH TpaBocToiB (2009 p.),
./ m?

3naku BoboBi PisHoTpaB’s Bcboro

I i | i | Il | 11
ykic | ykic | ykic | ykic | ykic | ykic | ykic | ykic
bo6oBi,100 % | 112* | 189* | 903 | 1212 | 165 | 71 | 1180 | 1472
3naku, 100 % | 1627 | 2141 - 147 | 54 | 1774 | 2195
Bobosi, 40 %
+ 3makwm, 60 % | 1143 | 1375 | 424 | 462 | 104 | 25 | 1671|1862
Bobosi, 50 %
+3makm, 50 % | 871 | 1210 | 519 | 557 | 101 | 24 | 1491|1791
Bob6osi, 60 %
+ 3makm, 40 % | 613 | 1005 | 617 | 704 | 175 | 61 | 1405|1770
Bob6osi, 70 %
+3makm, 30 % | 491 | 840 | 690 | 831 | 167 | 36 | 1348|1707
Bob6osi, 80 %
+ 3makm, 20 % | 358 | 510 | 795 | 961 | 126 | 60 | 1279|1531

* Hecistai 3maku.

Bapiantu
JOCTI Ty

AmHanoriyHa 3ajJexHiCTb Oyna BiacTuBa 1 Juii 000OBHX TpaB,
BUCIIHUX Yy cKiaai 0000BO-31aKOBUX TpPaBOCYMIIIOK. IX KijbKicTh
3MiHIOBaJIacsl MPOIOPLIHHO 10 MacH BHUCISHOTO HaciHHA. Tak, 3a BMicTy y
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ckiani TpaBocyMimok 40 % 6000BOr0 KOMIOHEHTa MIUIFHICTD IMAroHiB
6060BHX Tpas cranoBUIa 424 mt./M2, ipu 80 % 6060BUX — 795 mT./M2,

JlocTaTHS KiJBbKICTh OTAiB Ta CIIPHATINBHN TEMIIEPATYPHIHA PEKUM
y mepmHid pik BHKOPUCTAHHS TPABOCTOIB BIUIMHYJM Ha 3POCTaHHI
YHCEIPHOCTI TaroHiB Ha 4Yac TMPOBEACHHS TPEThOrO yKocy. HaiOimpmry
KUTBKICTh TIATOHIB, SIK 1 B TEPIIOMY YKOCi, BiI3HAYEHO HA 3JIAKOBOMY
tpagoctoi (2195 wr./m?), a naiimenmry (1472 wr./M?) — Ha 6o60Bomy. Ha
6000B0-371aKOBUX TPABOCTOSIX I'YyCTOTa CTOSIHHS MAaroHiB craHoBmia 1531-—
1862 mit./mM? i 3anexana Bifi CKJIaJy TPaBOCYMIIIOK.

I{inpHICTP TArOHIB pPI3HOTPAB’S B TPEThOMY YKOCI CYTTEBO
3MEHIINJIACS TIOPIBHAHO 3 MEPLIMM YKOCOM 1 cTaHoBUNa 2471 mit./m2,

Ha npyruii pik BUKOPHCTaHHs TPaBOCTOIO 3aBISKH CHPUSITIMBOMY
TEMIEpPaTYpHOMY pPEXHMY Ta JOCTATHIM KIBKOCTI OMAiiB CIIOCTEpiraiu
3pOCTaHHS YHCENIBHOCTI 3JIAKOBHX TPaB K y IIEPIIOMY, TaK i TPETHOMY
ykocax (Tabm. 2).

2. BuiuB cKjajay TPaBOCYMIilIOK Ha IIiJIbHiCTH TpaBoctoiB (2010 p.),
mr./m?

. 3maku Bobogi PisHOTpaB’s Beroro

Baplanti ", I I I
nocmay | Iykic yxic | ykic yxic | ykic yKic I ykic yKic
bo60oB1,100 %| 148* | 166* | 979 | 836 | 150 | 58 | 1185 | 1060
3naku, 100 % | 2045 | 2484 - - 135 | 69 | 2180 | 2553

Bob6osi, 40 %
+ 3maku, 60 %| 1505 | 1601 | 322 | 315 | 114 89 |1941 | 2005
Bob6osi, 50 %
+ 3maky, 50 %| 1241 | 1421 | 447 | 395 | 154 48 | 1842 | 1864
Bob6osi, 60 %
+ 3maku, 40 %| 1016 | 1255 | 570 | 499 | 188 86 |1774 | 1840
Bob6osi, 70 %
+ 3maku, 30 %| 704 | 1099 | 641 | 543 | 182 72 | 1527 | 1714
Bob6osi, 80 %
+ 3maku, 20 %| 501 | 729 | 766 | 673 99 69 | 1366 |1471

* Hecistai 3maku.

30kpemMa B MEPHIOMY YKOCI KUTBKICTh 3IaKOBHX TpaB Ha 0000BO-
37IaKOBUX TPaBOCTOSIX 3ajieKalia Bijl CKIIaly TPaBOCYMIIIOK 1 CTaHOBHMIIA
501-1505 wr./™M? , a B TpeThOMY YKOCI iX IIUIBHICTH 30iMbIIMIACS HA BCiX
BapiaHTax JOCIiy i 3Haxoaunacs B Mexkax 729—1601 mr./m?.
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UmncenbHICTh MaroHiB 0000BHX TpaB y IMEPIIOMY YKOCI CTaHOBHIJIA
322979 wr./™M?, IpOTE B TPEThOMY YKOCI iX KiNbKiCTh 3MEHIUMIACH HA 7—
143 wT./M? 3a0€KHO Bif iX BMIiCTY y CKIIajli TPaBOCYMILIOK.

3rigHO 3 HAIIMMHU AOCIHIIKEHHSIMH, Ha APYTHHA PIK BUKOPHUCTAHHS
TPABOCTOIO 3arajibHa IMiIJIFHICTH MAaroHiB Oyina HaHOUIBIIO Ha 3TaKOBIl
TPaBOCYMIIIII 5K Y IEPIIOMY, TaK i B TPEThOMY yKocCi — BignoBigHo 2180 i
2553 wr./m2,

Ha 6060BOMy TpaBOCTOi YMCENBHICTh IAroHIB y MEpIIOMY YKOCI
cranoBuna 1185 mT./M?, a B TPETHOMY YKOCi iX KiJIBKICTh 3MEHLIMJIACS HA
125 mr./m2.

Ha BapianTax i3 000OBO-31aKOBUMH TpPaBOCTOSIMH  3arajbHa
LIJIBHICTD MAroHiB y NEpIIOMY YKOCI 3alie)Kana Biji CKJIaay TPaBOCYMILIOK i
sHaxommaacs B Mexax 1366—1941 wr./mM2. Ha gac MIPOBEJICHHS TPETHOTO
ykocy 3a(iKCOBaHO 3pPOCTaHHSA 3arajlbHOi YHCETHHOCTI TAroHiB Ha
BapiaHTax 3 6060BO-31aKOBUMH TPaBOCTOAMH A0 1471-2005 mit./m2.

Ha tperiit pik BUKOpHCTaHHA (BITOIECHO3Y CHOCTEPIraii MOJalbIIe
3pOCTAaHHS YMCETBHOCTI 37IaKOBUX TpaB. Tak, Ha 3JIaKOBOMY TPaBOCTOI ix
WinbHicTh craHoBWia 2209 wr./M?> B mepimomy ykoci i 2858 wr./m? B
TPEThOMY.

Ha 6000B0-31aKOBHX TpaBOCYMIIIKax y IIEpPUIOMY YKOCi TI'ycToTa
NaroHiB 3/1aKoBUX TpaB Oynda B Mexax 605-1568 mr./m? (Tabn. 3). B
TPEeThOMY YKOCi iX 4MceNbHicTh 3pocia Ha 256-259 mir./m? 3amexHo Bix
CKJIa/ly TpaBOCyMilIKy i cranoBuna 861-1857 mr./m? .

3. BniiuB ckiagy TpaBOCyMilIOK Ha wWijabHiCTH TpaBocToiB (2011 p.),
mr./m?

Bapianti 3maku Bobogi PisHOTpaB’s Bcroro

. I i | 11l I I | I

JOCTi Iy . . . . . . . .
yKic | ykic | ykic | ykic | ykic | ykic | ykic | ykic
bo6oBi, 100 % | 176* | 156* | 818 | 561 | 132 | 45 | 1126 | 762
3naku, 100 % | 2102 | 2751 | - - 107 | 69 | 2209 | 2858
bo6ogi, 40 %
+ 3maku, 60 % | 1568 | 1857 | 250 | 118 | 100 | 74 | 1918 | 2049
bo6ogi, 50 %
+3maxu, 50 % | 1316 | 1600 | 359 | 208 | 143 | 46 | 1818|1954
bo6ogi, 60 %
+ 3maku, 40 % | 1091 | 1330 440 | 309 | 168 | 91 |1699 | 1730
bo6ogi, 70 %
+3makn, 30 % | 844 | 1064 | 531 | 410 | 158 | 75 | 1533 1549
Bob6osi, 80 %
+3makn, 20 % | 605 | 861 | 641 | 478 | 92 49 |1338] 1352
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* Hecistai 3maxu.

VY mepriomMy yKoci TpeThOro poKy BHKOPHCTaHHS KUIBKICTH IIaroHiB
0000BUX Tpap craHoBwia 818 mr./mM? Ha 600OBil TpaBocyminmy i 641—
250 mr./M? Ha G0GoBO-31aK0BUX. Ha uac NpoBeleHHS TPEThOIO YKOCY
YHCeIbHICTE 0000BUX TpaB 3MeHImMiIacs Ha 121-257 mT./M2 3aJIeKHO Bif
CKJIa[y TPABOCYMIILOK i 3Haxoauaacs B Mexkax 118-561 wr./m2,

3araipHa YHCENBHICTh IATOHIB y TEPIIOMY YKOCI 3aiexana Bil
cKkiary 0000B0-31MaK0BHUX (iTOIEHO3IB i cTaHoBMIa 1338-1918 T./M2, a Ha
6060Biit — 1126 mT./M?.

BucHoBku. TakuM 4UHOM, Ha KiHELb TPETHOTO POKY BUKOPUCTAHHS
HaWBHUIly YHUCENBHICTh MAaroHiB 3a(ikCOBaHO Ha 3JIaKOBOMY TPaBOCTOI
(2858 wr./M?). CymapHa IIiIBHICT, MAaroHiB Ha 6060BO-3TAKOBHX
(iToneno3ax craHoBwia 1352-2049 mr./M? 3anexkHO Bij iX CcKuany.
I'ycroTa cTosiHHA mMaroHiB Ha 0000OBOMY TpaBOCTOI Oysia HaMEHIIO
(762 wr./m?).

3a pokaMu BUKOPHCTaHHS CIOCTEpIrajd 3pOCTAaHHS YHCEIbHOCTI
371aKOBHX TpaB SIK y IEPIIOMY, TaK i B TPEThOMY YyKOCaX, a INUIBHICTBH
06000BUX 3HIKYBAJIACH.
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