H 186 || Taspilicekuil HayKoBUH BicHUK Ne 88

CIIMCOK BUKOPUCTAHOI JIITEPATYPH:

1. bamangun J[.A. Cxu3aHApuH — HOBOE CTUMYJIMPYIOIIEE BEIIECTBO U3 ILIOIOB
JMMOHHHKA KUTalcKoro — B kH.: Marep. K U3y4eHHUI0 CTUMYJIMPYIOIIUX CPEJICTB
KOPHS J)KeHBIIIEHS ¥ JINMOHHUKA. - BmanguBocTok, 1951, Beim. 1. — C. 45

2. buonornvecku akTUBHBIE BEIECTBA PACTUTENIBHOTO MPOUCXOXAeHusd. B 3-x
tomax / [b.H. I'onoBkun, P.H. Pynenckas, U.A. Tpopumosa, A.W. lperep oTB.
pea. b.®. CemuxoB].— M.: Hayka. T. 1. A-K, 2001.— 350 c.; T. 2. JI-, 2001 —
764 c.; T. 3. Ykazarenn, 2002. — 216 c.

3. Burtkosckuii B.JI. [TnogoBsie pacrenus mupa. U3-Bo «Jlanb» Cankr-IletepOypr-
Mocksa-Kpacuomap. — 2003. — C. 415-418.

4. Buropos JIL.U., HoBocenoa I'.H. ConepkaHue TOHH3HPOYIOLIMX BEIIECTB B
JI0JaX JJUMOHHMKA KuTakckoro (Schizandra chinensis(Turcz.)Ball.) \\ Joxin. AH
CCCP. - 1974. - T.219. - Ne6. - C.1492-1494.

5. Konbacuna D.M. AKTHHHIUM ¥ JIAMOHHUK B Poccuu (OMOJIOTHST MHTPOIYKIIMS,
cenekuus). - M.: Poccenpxo3zakagemus, 2000. — 264 c.

6. Kynerypnas ¢nopa Poccum: Tom «Axktuauaus. Jlumonuuk» M.: Poccenpxo3a-
kagemus. — 2007. — 327 c.

7. Maxkcrotina H.I1., [Tunumuyk JI.b. PocniHHI aHTHOKCUIAHTH 1 IEKTUHH B JIIKYBaH-
Hi 1 mpo¢inakTumi MPOMEHEBUX YpaXeHb 1 AeTokcuKamii opraHizmy // dapmarl.
KypH. — 1996. — Ne6. — C. 35-41.

8. Cawmoiinenko JL.U., CynpynoB H.W. ConepxaHue TMrHaHOB B JIMMOHHHUKE KUTaid-
ckoM. — Pacr. pecypcesl, T. X, Bbin. 1., U3n-Bo «Hayxkay, Jlenunrp.otxa., 1974.

9. CympynoB H.M. K m3ydyeHuro nokann3annyu XMMAYECKHAX BEIIECTB B TUIOAAX JIU-
MOHHHUKa KuTaiickoro. — B kH.: buonoruuecku akTUBHbBIE BELECTBA IJIOAOB U STOJ.
M., 1976. - C. 158-161.

10. ®apmaxorHo3ist 3 ocHoBaMu 6ioximii pociuH / 3a pen. mpod. B.M. KoBanboBa. —
Xapkis: [Ipamnop, Bua-so HOAY, 2000. — 703 c.

11.Yepuoropon JIL.b., Bunorpanos B.A. OdupHbeie mMacia HEKOTOPBIX BHIOB poja
Achillea L., conmepxamue ¢parpaHon // PacrutenvHble pecypcbl. — CaHKT-
[eTepOypr. — 2006. — T.42. — Bpm. 2. — C. 61 — 68

12.Hlaiitan 1.M., Mopo3 I[1.A., Knumenko C.B. u ap. UHTpoayKuus u cenexkuus
I0’)KHBIX U HOBBIX IJT010BbIX pactenuii — K.: Haykosa nymka, 1983. — 216 c.

YOK 633.15:631.5:631.8

BPOXAWHICTb | EKOHOMIYHA E®EKTUBHICTb BUPOLLYBAHHSA
3EPHA KYKYPYO3U 3ANEXHO BIfl EJIEMEHTIB TEXHOJOrI

Tpy6inoe O.B. - k.c.-2.H., [JHinponemposcbKuli OepxxasHuli
agpapHO-eKOHOMIYHUU yHieepcumem

IMocTanoBka nmpo6Jjemu. BupolryBaHHs 3epHa KyKypya3u IMOB’s3aHE 3 BU-

COKMMH BUTpaTaMu. Y 3B 53Ky 3 I[MM BaKJIMBE 3HAYCHHS MA€ yIOCKOHATICHHS eJie-
MEHTIB TEXHOJIOTIi BUPOIIYBaHHSI, BAXKIUBUMHE 3 SIKHX € 00pOOITOK I'PYHT 1 MiHepa-
JIbHE YKUBJICHHSL.
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CTan BHBYEeHHs NpoOJeMH. B pi3HHX IPYHTOBO-KIIMATHYHHX YyMOBax
YkpaiHu npoBOIMIKCH TOCTIIKEHHS LI0J0 MOXIMBOCTI MiHIMali3alii OCHOBHOTO
00pOOITKY IPYHTY, MiABUIICHHS e()eKTHBHOCTI MiHEpaJIbHUX JOOPHUB.

VY monmkoBUX Jociinax Ha EpacTiBebkiil qocmimHii cTaHmii (MiBHIYHA MTiA30Ha
Creny) BCTaHOBIIEHO, L0 NP 3aMiHi opaHKu Ha riauOuHy 28-30 cm minkum (12-14
cM) 00poOITKOM BpOXAMHICTh 3epHA KYKYPYA3U 3MEHIIyBanachk Ha 2,8 11/ra B cepe-
JTHBOMY 3a TpH poku [1].

IIpo HeomHAKOBY peakiito TiOpHIiB KYKypyA3d Ha TJHOWHY OCHOBHOTO 00-
POOITKY TPYHTY CBi4aTh pe3yJIbTaTH AOCHIIKEHb, IKi MPOBOAMIKNCH Y JAOCIITHOMY
rocrioapctsi «/IHinpo» IHCcTUTYTY 3epHOBOTO Tocnonapctea YAAH [2]. Beranos-
JICHO TaKOX HEOJHAKOBY PEAKIIil0 TiIOpUIIB Pi3HUX TPYIT CTUIJIOCTI HA PiBEHb MiHE-
payibHOTO XKUBJIEHHS [3].

Meta pociifzkeHb — BCTAHOBHUTH BIUIMB CIIOCOOIB OCHOBHOTO 0OOpOOiTKY
IPYHTY 1 MiHEpAJIBHOTO KHMBJICHHS Ha OIOMETPUYHI MOKA3HUKH, (POpMyBaHHS BpO-
JKAMHOCTI 3epHA KyKYPYA3H Ta €KOHOMIYHY €(EKTHBHICTh HOTO BHPOILYBAHHS B
YMOBax MiBJIEHHO-CXiJHO1 yacTiau CTremy.

3aBaaHHs i MeToAUKA TOCJHiIKeHb. JIOCTIIKCHHS TPOBOJWINA Ha JOCIII-
Homy moni TOB «Arpodipma BatpkiBmmuay (IlomoriBebkuii paiion, 3amopizbka
o6nacts). [pyHT — 4OpHO3eM 3BHYANHMI MANOTYMyCHHM CEPEIHBOCYTIMHKOBHIA.
Bwmict rymycy B mapi 0-20 cm cranoButs 3,27 %, B mapi 20-40 cm — 2,7 %.

Hocnin neodakropauii. @akTop A — 00poOITOK IpyHTY: 1) OpaHKa Ha TJIH-
Oouny 25 — 27 cM (KOHTPOJb); 2) CHYIIyBaHHS IPYHTY Ha 25 — 27 cM rauboKopo3-
nymyBadeMm Ekolo-tiger; 3) 00po0iTok Baxkkorw JUCKOBOW OopoHoro Fleo-Fleo Ha
16 — 18 cm; 4) 00pobiTok 6oponoro Great Plains Ha 12 — 14 cM; 5) HyIBOBHIT 00pO-
0iToK; ciBOa KyKypya3u ciBaikor Great Plains PD 8070. ®@akTop B — piBeHb MiHe-
pasibHOTO XUBJIECHHS: 1) 6€3 mo0puB (KOHTPOIB); 2) NysP4sKys mepen mepmioro Kyib-
tuBanier; 3) NysPys mepen kyapTuBaniero + NysPisK s mpu ciBOi; 4) N3ogP30Ks30 mpu
ciB0i. Ha ¢oni HynpoBOr0o 00pobiTKy 100prBa y BapiaHTax 2 i 3 BHOCHJIU CiBaJKOIO
C3C-3,6 i3 3aropranHsaMm B rpyHT. OOxikoBa IJIOMIA TUISHKH 25 M MTOBTOPEHHS
qoTtupHpaszose. I1pu npoBeneHHi JOCIiHKEHb KOPUCTYBAIICH IPUHHATHAMHA METOIH-
KaMH, METOTUYHIMHU PEKOMEHIAIisIMU [HCTUTYTY 3epHOBOro rocnomapctea Y AAH
[4-6]. ArpoTexHika Ha IOCHITHHX IUISHKAX 3arajlbHONPHUHHSITA IS 30HH, KpPIiM
JOCTIKYBaHUX (QakTopiB. [lonepeaHUK — MIIEHUIS O3MMa MICJIS YOPHOTO Tapy.
Bucisanu HaciHHs cepeIHbOCTUIIIONO ribpuna Momnika 350 MB. IpynToBHii repOi-
U] XapHec, 2,5 j1/ra BHOCWIN Micis ciBOM KyKypya3H. iJsTHKYM 3 HYJIbOBUM IIHK-
JIOM TiATOTOBKH JI0 CiIBOM KyKYPY/I3H JIOJaTKOBO 00poOIIsiiin payHaamnom, 3,5 n/ra.

[Toroani yMOBH 3a mepiox Bererallii (TpaBeHb — BEPECCHBb) XapaKTePU3YIOTh-
Csl MEHILIOK KuTbKicTio onafiB y 2009 i 2010 pp., BignosigHo Ha 7,5 Ta 36,2 MM Bix
HopmH. Binbm cpusitauBuMu cknanucs noroaHi ymosu B 2011 poui. Cepeanboio-
0OBI TeMIIepaTypH MOBITPSI B OKpEMi MICSAIl TIEPEBUIIYBAIH OaraTopiyHi MOKa3HUKH
Ha 2,4-3,4 °C.

Pe3yabTaTn nociaigxkenn. 3a crylnryBaHHS TPyHTY Ha 25-27 ¢M BUCOTa poc-
JUH cepeqHbOCTUrIIOro Tiopuna Monika 350 MB y cepemnboMy 3a (akTopom A
ctaoBuia 190 cM, 1o Oinbllie MOPiBHAHO 3 OPAHKOIO (KOHTPOJb) Ha 14 cM. 3amiHa
OpaHKH JUCKYBAHHSIM Ha TIHOMHY 16-18 mpakTHYHO HE BIUIMBAJIA HA IIeH MOKA3HUK.
3a nuckyBaHHS Ha 12-14 cM Ta HYJILOBOTO 0OpOOITKY IPYHTY BUCOTa POCIHH 3MCH-
myBajgachk Ha 7 1 15 ¢M BignoBigHo. MiHiMaizalis OCHOBHOTO 00poOITKY MiJ KYKY-
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pyI3y BIUIMBaNa Ha BHCOTY POCIHH HEOZHAKOBOIO MIpOIO Ha Pi3HHX (PoHAX yHmoO-
peHHsL.

Ha neynoOpenomy ¢oHI BHCOTa POCIHMH KyKYpyI3U y CEpeAHBOMY 3a (haKTo-
pom B cranoBuna 163 cM. BHeceHHs mija KyJIbTHBAIliF0 MiHEPATbHUX JOOPUB Y 1031
NysPysKys 3a0e3nedyBano 301IbIICHHST BUCOTH POCIHMH Ha 11 cM 1 ;enio OUThIor0
Mipoto (Ha 15 cm) 30inbIIyBaBcs 1ieil moka3HUK 3a BHeceHHs N3oP30Kso mpu ciBOi.
Haii6inpmmid eekT Bil MiHEpalbHUX JOOPHUB OTPUMAHO Yy pasi 3acTOCYyBaHHS
NysP4s mig kynmeruBanito i NisPsK;s npu ciBOi — BHCOTa pOCINH KYKYpYA3H 3011b-
1IyBajach MOPIBHAHO 3 HeyaoOpeHUM (poHOM Ha 25 cMm. Brnue miHepaibHUX 100-
PHUB y IOCIHIIKYBaHHX 033X Ha BHCOTY POCIHH BHSBHBCS HEOJHAKOBHM 32 Pi3HHX
croco0iB OCHOBHOTO OOPOOITKY IPYHTY.

IInoma IUCTKIB OAHIET POCIMHU KYyKYPYyI3HU 3a CIYIIyBaHHS IPYHTY Ha 25-27
CM TMOPIBHAHO 3 OPAHKOIO Ha TaKy X MIHOWHY (KOHTPOIIb) y CepeaHbOMY 3a (pakTo-
poM A 30imbiryBanacs Ha 9,3 %. 3aMiHa OpaHKH AUCKYBaHHSIM Ha TuOuHy 16—18 1
12—-14 cM npusBoaMia A0 3MEHIICHHSI TUTONII JTUCTKIB BignoBigHo Ha 5,1 19,3 %. YV
pa3i MOBHOI'O BHKIIOUEHHS OCHOBHOTO OOpOOITKY IPYHTY IUIOINA JIMCTKIB OJHi€l
POCIMHY KYKypyI3U 3MEHITyBasach Ha 7,9 % mopiBHIHO 3 opaHKor0. Brmms cmoco-
0iB OCHOBHOTO OOpOOITKY TPYHTY Ha L€l MOKa3HHUK BUSBUBCS HEOMHAKOBUM Ha
pi3HUX (QoHaX ymoOpeHHS.

[Tomra JMCTKIB OJHIET POCTUHY 3ajieKaa Bijl piBHSI MiHEPaIbHOTO YKHBJICH-
Hi. Y cepenHpOMy 3a (hakTopoM B BHecCeHHs mix KyJNbTHBAII0 MiHEpaIbHUX I00-
puB y no3i NysPysKys 3a0e3neuyBano 30imbIIeHHs TUIOINII JUCTKIB Ha 7,6 %, nemro
MeHmoro Miporo (4,1 %) 1e crocrepiranocs 3a BukopucTanHs N3oP30K3 mpu ciBoi.
Haii6inpimii BIUIMB MiHEpaJIbHUX TOOPHB Ha IIel MOKa3HUK BiIMIYE€HO 3a BHCCCHHS
NysPys mig kyneTuBanito i NysPisK;s mpu ¢iB6i, muromia muctkiB Oyna OUTBINIO00, HIXK
no HeyaoOpeHoMmy ¢ony Ha 15,1 %. VY BkazaHili [103i, a TaKkoXX 3a BHECCHHS
NysP4sKys mia kynapTHBamito e(hEeKTHBHICTh MiHEpATbHUX JOOPUB OUTBII BHCOKOIO
OyIa 1o po3MylIyBaHHIO IPYHTY Ha MMUOUHY 25-27 cM.

Jocnimkyani (akTopy BIIIHBaIM Ha (OpPMyBaHHS BpOXKalfHOCTI 3epHa ce-
perHbOCTHTIIOrO TiOpuaa Monika 350 MB. V cepemaboMy 3a akTopoM A 10 OpaH-
i Ha 25-27 cM (KOHTPOJIb) BPOKaWHICTh 3€pHa KyKypya3u craHosuia 3,60 1/ra. [o
CIIyIIIyBAaHHIO IPYHTY Ha TaKy K ITTHOMHY BPOXaWHICTh 3epHA MOPIBHSIHO 3 OPAHKOIO
Oyna Ha 0,40 T/ra Ginpmoro. 3a TUCKyBaHHs Ha MMOMHY 16-18 cM BoHa Maio Bijpi-
3HSIIACS B KOHTPOIIIO. 3HAYHE 3HIDKEHHS BpPOKAMHOCTI 3epHA BiIMIUEHO 3a IHC-
KyBaHHS Ha 12-14 cM i TOBHOMY BHKJIIOYEHHI OCHOBHOTO OOpOOITKY IPYHTY — BiJ-
noBijHO Ha 0,46 Ta 0,73 T/ra (TabNIUIs).

BpoxaiiHIiCTh 3epHa 3aiexana BiJ piBHS MIiHEpAILHOTO XHUBICHHS. Y cepel-
HbOMY 3a pakTopoM B Ha HeynoOpeHomy (oHi BoHa ctaHOBUIA 2,99 T/ra. BHeceHHs
MiHepaIbHUX JOOpUB y 1031 NysP4sKys mij KynbTuBalito 3a0e3neqyBaio miaBHIICH-
Hs1 BposkaitHOCTi 3epHa Ha 0,46 T/Ta B cepeJHbOMY 32 POKH JOCIHIIKeHb. [IpakTiHaHO
Takuii ke eekT onepkano Bia BHeceHHs N3oP30Ks3) mpu ciBOi, BpoxkaliHICTh ITiIBH-
nryBanacs Ha 0,38 1/ra. HaliBuie miiBUIIICHHS! BPOXKAWHOCTI 3€pHA KYKYpY/I3U CITO-
cTepiranocs 3a BHeceHHS NysPys min xympTuBamiro i NisPsK;s npu ciB6i — ma 0,91
T/Ta MOPIBHSAHO 3 HEYJOOPEHUM (POHOM.

HaBezeni B Tabnuii gaHi CBiT4aTh, IO 3aJIEXKHO BiJl cIOcO0y OCHOBHOTO 00-
POOITKY I'PYHTY 3MIHIOBAITNCH MOKA3HUKH €KOHOMIYHOT e(DeKTHBHOCTI BUPOIIYBaHHS
3epHa KyKypymu. Tak, y cepenapoMy 3a (pakTopoM A 3a CIyIIyBaHHS IPYHTY Ha
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DIMOMHY 25-27 ¢M TOPIBHSIHO 3 OpaHKOK (KOHTPOJb) HAa 690 rpH/ra GinbmUM OYyB
YMOBHO YHCTHH MpHOYTOK, Ha 87 rpH MEHIIOK co0iBapTicTh | TOHHU 3epHa, Kpa-
MU BUSIBIIIUCS] IOKA3HUKHU PiBHS PEHTA0EIBHOCTI. 3aMiHA OPAaHKH JUCKYBaHHSIM
Ha rHOuHY 16-18 He BIUIMBaja HETAaTHBHO HA €KOHOMIYHY €()EeKTUBHICTH BUPOIILY-
BaHHSA 3epHa. 3a JUCKyBaHHS Ha 12-14 cM Ta HyJIBOBOIO OOpOOITKY MOPIBHAHO 3
OPaHKOI0 YMOBHO YMCTHI IPHUOYTOK 3MEHIITYBABCs BiAmoBiaHO Ha 560 1 985 rpu/ra,
cobiBapricTs 1 TOHHM 3epHa 30ibIIyBanack Ha 75 1 123rpH. Brums crmoco6iB ocHO-
BHOTO OOpOOITKY IPYHTY BHSBHBCS HEOJHAKOBHM Ha Pi3HHUX (POHAX MiHEPAILHOTO
JKUBIICHHSI.

Tadauus 1 - BpoxkaiinicTs 3epHa riopuaa Monika 350 MB ta exonomiuna
e()eKTUBHICTh Hi0r0 BUPOIIYBAaHHS 3271€2KHO BiJl 00po0iTKY IDYHTY i (DOHY KHUB-
JneHHs (cepeane 3a 2009-2011 pp.)

O6pobiTox Do nobpus B pOX@it- | YMOBHO uCTHii CobiBapricTh Pisere per-
rpynTy (A) (B) HICTb 3€pHa, npubyToK, sepHa, rpH/T Ta6eJ_11>Hoc-
T/Ta rpH/Ta Ti,%
Bes no6puB 3,04 2899 648 147
%%?;?acﬁa NasPasKas 3,62 2758 343 90
(KoHTpOIY) NysPys NisPisK s* 4,17 3590 738 117
N3oP3K30** 3,58 3035 752 113
Be3 mobpus 3,46 3627 552 190
CryuryBaHHS NysP4sKys 3,91 3291 763 110
Ha 25-27cM | NysPysiNisPsKs* 4,74 4593 637 152
N3oP30K30** 3,87 3529 679 134
be3 nobpus 3,11 3089 609 163
JuckyBaHHS NysP4sKys 3,52 2653 844 89
Ha 16-18cM | NysPysNisPsK s* 3,94 3292 759 110
N3oP30K30** 3,58 3112 728 119
Be3 nobpus 2,82 2954 662 158
JuckyBaHHs NysPysKys 3,23 2247 911 76
Ha 12-14cm | NysPysiNjsPsKs* 3,48 2607 852 88
N3oP30K30** 3,02 2234 854 87
Be3 nobpus 2,50 2227 714 125
HynboBuit NysP4sKys 2,97 1893 965 66
00p0o6iTOK | NysPysiN;sP 5K s* 3,19 2215 905 77
N3P30K30** 2,82 2006 887 80

Tpumitka: *N;sPsK;s mpu ciBOi; **N30P30K;¢ mpu ciB6i

Ha neyno6peHomy (oHi yMOBHO 4nCTHII TPUOYTOK Y CepeAHbOMY 3a (ak-
TopoM B cranoBuB 2959 rpu/ra. Y Bapiantax 3 BHeceHHSIM NysP4sKys min kynpTuBa-
ito 1 N3oP30K30 pu ciBOi 1eli moka3Huk OyB MEHIIMM IOPIBHSHO 3 HEYJIOOpCHUM
(dhonom BiamoBigHO Ha 332 Ta 176 rpu/ra. I1ix BIIIMBOM MiHEpanbHUX TOOPHB Y 7031
N4sP4s mig kynpruBanito i NisPsK;s mpu ciB0i, HaBmaku, yMOBHO YHCTHH PUOYTOK
30inbiryBaBcs Ha 300 rpr/ra. CobiBapricTh 1T 3epHa Ha HeymoOpeHoMmy (OHI cTa-
HoBHJIa 637 TpH. BHeCeHHs MiHEpaIbHHUX JOOPUB NMPHU3BOIMIIO 1O i1 301IBIIICHHS Ha
141-228 rpH. Haiibinbma co0iBapTicTs OAMHULI MPOAYKLii 3a BHeCeHHS NasPys mia
KyJIbTHBAILLIIO.

PiBeHb peHTabOENBHOCTI HA KOHTPOJIi (opaHKa Ha 25-27 ¢cM) 1 3a CIylIyBaH-
HS IPYHTY Ha TaKy * IIMOMHY CTaHOBUB BiamnoBinHo 117 ta 146 %. 3amina opaHku
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JUCKYBaHHSAM TIIMOMHY 16-18 cM MpakTHUYHO HE BIUIMBAJIa HAa ICH MOKAa3HHUK, 32
JUCKyBaHHA Ha 12-14 ¢cM Ta HynboBoro o6poOiTKy BiH 3MeHITyBaBcs 10 102 1 87 %
BIJIITOBITHO.

BucHoBku. 1. 3a crnymryBaHHS IpyHTY Ha 25 — 27 ¢M HOpPIBHSIHO 3 OpaH-
KOIO0 Ha TaKy X MUOMHY (KOHTPOJb) BUCOTA POCIHH 1 IUIOLIA JIUCTKIB OynHM Oiib-
mUMH BiAmoBigHo HA 14 cM 1 9,3 %. Ilix BIuiMBOM MiHepanbHHUX N0OpHB BOHH 30i-
aemryBanuck Hall-25 em i 4,1-15,1 %.

2. 3aMiHa OpaHKHU CIYIIyBaHHSAM IPYHTY 3a0e3rnedyBayia 301IbIICHHS BPO-
XKaMHOCTI 3epHa 1 yMOBHO 4MCTOro npuOyTKy BianosinHo Ha 0,40 T/ra i 690 rpu/ra,
3MEHIIeHHs co0iBapTocTi Ha 87 TpH/T. 3a AuckyBaHHS Ha 12-14 cM Ta HyJIBOBOTO
00pOOITKY HOPIBHSHO 3 OPAHKOIO BKa3aHI MIOKa3HUKH 3HAYHO TOTiPIITyBaIHCh.

3. Haiikpammii edexrt Bi MiHepanbHUX TOOPHB OTPUMAHO y BapiaHTi 3 BHe-
ceHHsIM NysPgs g xyneTuBairo i NisPysK;s npu ci6i. I[TopiBHsiHO 3 Heym00peHHM
(hoHOM BpOXKaMHICTh 3epHA 1 YMOBHO YUCTHH MPUOYTOK 301IbINYBAINCH BiMOBITHO
Ha 0,91 1/rai300 rpu/ra.
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