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PACHPEJIEJEHUE MOIJTOIIEHHOKW COJTHEYHOM SHEPT U
Y BUJOB C PA3JIMYHON OKPACKO BEHYUKOB

Hpuna KOJIOMHUEILI, Hzopv JIPAT'YIIAH

Hucmumym sxonoeuu u 2eoepaghuu

DISTRIBUTIA ENERGIEI SOLARE ABSORBITE LA SPECII CU DIFERITE CULORI ALE COROLEI

Distributia energiei solare absorbite a fost studiatd prin modelare matematica si experimental pe plante din speciile
Papaver rhoeas L., Borago officinalis L., Oenothera biennis L. in faza de inflorire. S-a stabilit cd energia de radiatie si
energia termica pentru modelul corolei de culoare albastra, rosie si galbena sunt constante, iar energia de evaporare a corolei
variaza si depinde de energia absorbtiei. Astfel, cu cat mai mare este energia de absorbtie, cu atdt mai mare este energia
de evaporare. Energia evaporarii creste in rand: corold de culoare albastra <corola cu culoare rosie <corola cu culoare

galbena.
Cuvinte-cheie: energie solard, modelare matematicd, absorbtie, radiatii, evaporare, transmisii termice, echilibru termic,

culoarea corolei.

DISTRIBUTION OF ABSORBED SOLAR ENERGY IN SPECIES WITH

DIFFERENT COROLLA COLOURS

The distribution of absorbed solar energy was studied both through mathematical modelling and experientially on
plants of the species Papaver rhoeas L., Borago officinalis L., Oenothera biennis L. in the flowering phase. It was found
that the radiation energy and heat transfer energy for the corolla model of red, blue and yellow colours are constant, and
the evaporation energy of corolla varies and depends on the absorption energy of the corolla, so that the higher the
absorption energy, the greater the evaporation energy. The energy of evaporation increases in the following order:
corollas with blue coloration <corollas with red coloration <corollas with yellow coloration.

Keywords: solar energy, mathematical modelling, absorption, radiation, evaporation, heat transfer, heat balance,
corolla.

Beenenue

OCHOBHBIM UCTOYHHKOM 3HEPTUM Ha 3eMiie SBJISIETCS] COJTHEYHAsl SYHEePrus, 00eCIeurBaloIias CBET U TEIUI0
Ha TUIaHeTe, 0e3 Yero HeBO3MOYKHO CYIIECTBOBAHHME U JKWU3HEJCATENLHOCTh Pa3IMUHBbIX OpraHm3MoB. CBeT —
OJMH M3 HanOoJiee BaKHBIX A0MOTHUYECKHUX (PAKTOPOB CPEAbl, ONPENeISIOMINiA criennuKy MoJI0KeHHus B Ouo-
cdepe pacTeHni, MoAaBsIoONIee OONBIIMHCTBO U3 KOTOPBIX SBISIOTCA QoToaBTOoTpodamu. Ocobblil nHTEpEC
MIPEJICTaBIISIET BOMPOC O MepepactpeielIeHNH COTHEYHON SHEPT UM BEHYMKAaMHU [[BETKOBBIX PaCTEHUH, TaK KaK I10
TIPEATIoNoKEeH IO akaaeMuKka TaxTamksHa [1] IMeHHO colHe4yHast paanainus 00yCIOBINBAaET MHOTOOOpa3ue
OKpAacKH BEHYMKa, OCHOBHas (DyHKIMS KOTOPOTO 3aKJIIOYAECTCS B 3alIUTe T€HEPAaTUBHBIX OPTraHOB OT HeOJaro-
NPUATHBIX a0MOTHUYECKUX (PaKTOPOB, B TOM YHCIIE U TemIlepaTypHbIX [2,3,4]. OOHUM U3 MEXaHU3MOB pPeTryJiH-
pOBaHUs TeMITEpaTyphl BETKA siBIseTcs ncnaperne. Cpeny MophopHr3HOIOTHUECKUX MPU3HAKOB, CITYKAIINX
MapKepaMH YpOBHS TPAHCIHUPAIMY IIBETKA, BBIAEIAIOT: KOJIMYECTBO U pa3Mep JIETIECTKOB B IIBETKE, HAJTMYNE
BOCKOIOJOOHOH IJICHKH, KOJMYECTBO YCThHI [5]. Panee Hamu ObLIO yCTAaHOBIIEHO, YTO OKpacka BEHUMKA
BJIMSIET HA KOJIMYECTBO MOTJIONAEMON COTHEUHOM SHEPTHH U, KaK CIIeJICTBUE, IPUCTIOCOOICHHOCTh K Pa3iny-
HBIM TEMIIEPaTypHBIM peXXUMaM cpeibl ooutanus. Llens nanHoi paboThl CBOAMIACE K M3YUYECHUIO pacmpesie-
JICHUS MOTJIOMAEMON SHEPTUN MOJIENIBHBIMHA BEHUMKAMU pa3IMuHON OKPACKH.

MeTtoabl ¥ 00bEKTBI

B xauectBe 00beKTa MCCIETOBaHUI OBLIH B3ATHI TPY BHJIA TPABSHUCTHIX IIBETKOBBIX pacTeHHid: Papaver
rhoeas L., Borago officinalis L., Oenothera biennis L. B ¢ase userenus. Ilpeacrasnennsie B 2016 romy
Kacnep /Ix. Ban nep Kooit u gpyrumu [6] crieKTphl MOTJIOIEHUS, IPOIYCKAaHUS M OTPaXEHUs ISl MOHOXPO-
MaTHYECKH OKpAIICHHBIX BEHUYMKOB OBUIM B3ATHI 32 OCHOBY IPH COCTaBJIICHHMHM HAMH yPaBHEHUS TEILUIOBOTO
OayraHca ISl MOJEIBHOTO JieniecTKa. I IOTHOCTE (p) MCCIEIOBAaHHBIX COTHEYHBIX MMOTOKOB (KPAacHOTO, JKEIl-
TOr0, CUHEro AMalla30HOB) IOJIyYaJld IyTE€M JEJIEHHs AKCIEPUMEHTAJIbHO IOJYYEHHBIX U IPOMHTEIPUPO-
BaHHBIX 3HAUCHMH Ha SHEprHio (oToHa (e), 33JaHHOTOo Auara3oHa [7], onpeaenseMoro mno Gopmysie:
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e ¢ — ckopocTh ceera (3:108 m\c), h=1,24 >B-uM.

[IpuBeneHHYIO 3HEPTHIO OTPAXKEHHOTO TIOTOKA I CHHETO M KPAaCHOTO MOJIENBHBIX BEHUYMKOB MOTYYaIH
MyTeM YMHOXKEHHS 4uciia POTOHOB CaMOT0 MaJOYUCIICHHOTO [TOTOKA (CHHEr0) Ha YCPEIHEHHYIO 10 JHana3oHy
sHepruto ¢orona. [IpuBeaeHHYI0 SHEPTHIO MOTJIOMIEHHOTO MOTOKA MOJIYYald aHaJOTHMYHBIM MYTEM, TOJIBKO
JUTS. IOTIOJTHUTENFHBIX IIBETOB: CHHETO — IS JKEJNTOTO, 3€JIEHOT0 — JUISI KPACHOTO H XKEJNTOTO — JJISi CHHETO
[[BETa JIeMeCTKa. DHEPTUi0 TIOTOKA MPOITyCKAHMS MTOTYJaly MTyTeM BBIYUTAHUS M3 YHEPTHH TAJIAFOIIETO TOTOKA
SHEPTUM OTPAKEHHOTO W SHEPTHU IOTJIOMIEHHOTO MOTOKAa. AOCOJNIOTHYI0 M OTHOCHTENBHYIO BIIaXKHOCTB,
HCTIONB3YEMYIO JIJISl TEOPETHYECKOTO BBIUMCIICHHS CKOPOCTH WCTIAPEHHS B MOZEIH, ONPEAeIIsUTH TI0 Jorapud-
MHUYECKAM KPUBBIM 3aBUCHMOCTH KOJIMYECTBA BOJIBI B BO3/IyXE MPH a0COIMIOTHONW U OTHOCHTENEHON BITKHOCTH
U Pa3IM4HOM €ro TeMIeparype.

Hcnapenue BoAsSHOTO Mapa B 00pa3iiax u3MepsuIi BECOBBIM METOJIOM 4epe3 Kax ibie 60 MUHYT B TPEX TOB-
TOPHOCTSIX JUIS KQKIOTO BHA Ha AIIEKTPOHHBIX BecaxX C MOTPEITHOCThIO B3BemuBaHus 0,1mr. Bee equHUIB
SHepruu motoka npuBoamn kK cucremMe CU ncxonst u3 coornomennit: 1 Br=3600/1x/4ac, 1 3nexTpoH-BONBT
[3B] = 1,6:10% JIx, 1 mxoyms [[Ix] = 6,24-10[3B]. Crartuctuueckas oOpaboTKa JAHHBIX HPOBOAMIACH B
pamKkax mporpammsi “Excel”.

Pe3yabTaThl H 00CyKIEHHE

IToBepxHOCTH pacTeHusl, NOMJIONIAs COTHEYHYIO paJlialliio U MpeBpalas e€ B TEIlo, caMa BO3IEHCTBYET Ha
TEMIIEPaTypHBIA PEKUM IPUIIETAIOIINX K HEW cioeB BO3lyxa. FIMEHHO 3THU IBE COCTaBJISIOLIME TEIIOBOIO
OanaHca — TerwIo, MOTJIONaeMOe PACTEHUSIMH, U TEIUIO, 3aTpavyuBaeMOe Ha HarpeBaHWE BO3AyXa MyTEM Typ-
OYJICHTHOTO TEIIOOOMEHA, HapsIy ¢ ONTHMAJIbHBIMU YCIIOBUSIMH BJIQKHOCTH, SBJISIOTCS OOIUMU (DAaKTOpaMu
¢uToxmMaTa. OOBIYHO, YEM TEIUIOJIIOOUBEE paCTCHUE, TeM OO0JIBIIEC COJIHEYHOH paJiuallii OHO PacXoyeT Ha
COOCTBEHHBIH 000OTpeB W TeM MEHbIle Ha ucrmapeHue. Tak, j€H, MMeeTcsl B BHIY Iiejioe pacteHue, 3/4
MOTJIOIIEHHOM paIialliK TPATHT Ha UCTIApEHKE U TOJIBKO 1/4 Ha HarpeBaHue, caxapHas CBeKJIa Ha HarpeBaHue
pacxoayer 1/3, a mopmcomHeyHWK — OoJiee IIOJIOBMHBI TIOTJIONIaeMol pamuanud. CHcTeMaTndecKue
HaOIIO/ISHUS 32 TETJIOBBIM OaJIaHCOM Pa3IMYHOM PACTUTENEHOCTH TOKA3aJIH, YTO B KXKIBIH MIEPUO/] UX KU3HH,
B K&y (pa3y pa3BUTHS COOTHOIIIEHHE WX MMOTPEOHOCTH B TEILJIe U Bllare paszHoe. Hampumep, AJ1s MIICHAIBE
B IIEpUOJI POCTAa PACTEHHUs TOIJIollaemMasi IHEPTUSl TPATUTCS Ha HCHApPEHUE, a B MEPUOJI CO3PEBAHUSA — HA
HarpeBanue [8]. [lepexonm Mmexmy 3TumMu aAByMs (pazamMH NPOUCXOIUT BO BpeMs IBeTeHMs.. B 3Toil cBs3u
MIPECTaBIsIeT WHTEpeC IMpobliemMa pacrpelielieHus TOoTjolaeMor dHepruu IBeTkoM. llepepacmpenenenue
MOTJIOIIAEMOM PHEPTUM PACTCHHUEM B HEPaBHOBECHOM CiIydae, KOrja pabodasi MOBEPXHOCTh €Ilé HarpeBaeTcs,
MPOMCXOIUT TIO CIIEAYONIMM TOTOKaM: IO MOTOKY (POTOCHHTETHYECKH aKTHBHOHN pamuanuv (DPepap), TTOTOKY
u3ydeHHON paauaiii (Dusaype), TOTOKY Teruionepenad (DPmensonepesas) W MOTOKY SHEPTUH, 3aTPAYCHHOW Ha
ncnapeHue (Ducnap). IlprpaBHEBaEM 1BE (HOPMYIIBI IS BBIPAXKEHUS IMOTOKA MOTJIOIICHHUS B CTyYae TETLIOBOTO

paBHOBECHS:
®nora = ®opap + Pusn + Prensonepenay + Pucnap Y

®norn = ®nag — Porp — Pnpon, Toraa
®ddap + Gusn + Oremnonepenay + Pucnap = Prnag — Potp — Prpon.

BeHunKH IBETKOBBIX PACTCHUI, B OCHOBHOM, HE COJIEPX AT XJI0poduiia, Tak Kak (HJOTOCHHTE3 B JICHIECTKAX
otcytcTByeT. U ecnu B 3e1EHOM JIMCTE B mpoltiecce (OTOCHHTE3 3aTPaThl OPraHUUECKOTO BEIECTBA BOCCTAHAB-
JIMBAIOTCS, TO B JICTIECTKE I[BETKA 3alac OPraHUYECKUX BEIECTB HE BOCCTAHABIMBACTCS, a MCIOJB3YeTCs B
npoliecce AbIXaHus JI0 MOJHOTO HCYe3HOBeHUs pecypca. ClieoBaTeNbHO, B OTIHYHE OT 3€JICHOTO JINCTA, IS
KOTOPOTO BBIMIOJHSIETCS yCnoBUEe Pgpqp > 0, U NEMecTKa BEHUMKA I[BETKOBBIX PACTCHHI BBIMOIHICTCS
ycioue @Pgpqp= 0. Torna popmysia TemaIoBOro OagaHca NPUMET BUI:

®nag = Ousnyy + Orensnonepenad + ®otp + @npon + Pucnap. (2)

CornacHo 3akony Ctedana-bonbiMana [9], HOTOK U3Ty4eHHUs, UCITYCKaEMbIii HEUSPHBIM (CEPBIM) TEJIOM,
a IMEHHO K TaKOMY THITY OTHOCSTCSI BEHUHKH I[BETKOBBIX PACTEHUIA, C ONPEACICHHON TeMIIEpaTypoH, paBeH
MPOU3BEIICHUIO TIOTOKA WM3IYYCHHUS YEePHOIO Tella MpU JaHHOW TeMIleparype Ha € 5 — H3Iy4aTelbHYIo
CIOCOOHOCTH ceporo Teia. it 0THOBPEMEHHO W3JIYYaloNIero W MOTJIOMAIOIIETO Tela, MPH YCIOBHHU, YTO
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M3ITyYaromiasi ¥ MOTJIONIAoIIas TOBEPXHOCTh MMEET OJMHAKOBYIO TuIomans (A), 3akoH Credana-bonsimana
3aIUIICTCS B BUJIE:
®uzny = oaA(T1* — T2%), 3)

rae 6=5,67032-10 B1/M*K* — noctosunas Crepana-bonpimana. Tak kak € paBeH K03()(QUIUEHTY MOTIO-
IIIEHHUS O, & TOTOKKM DHEPTUH PACCUMTHIBAIOTCS HA €IUHHUILY TUTOMIAaaH, T hopmyna (3) mpuMeT BHI:

duzy = 567032 - 10~8a(T1* — T2%). (4)
[ToTok sHEprum, pacxoyeMblii Ha oOecrieueHre (PYHKITUY TEIUIoNepe/Iay, BEIYUCIIICTCS KaK
®dremnonepenau = kAT = k(T1 — T2), (5

rae AT— o0uiast pa3HOCTb TEMIIEPATyp MEXKAY CpeAaMu, K — K03 (OUIHEHT Teruionepeiain, KOTOPBIi B HaIlleM
ciiydae paseH 5,6 BT/M>K.

3arparel Tella Ha WCHApeHHe OMpPENENSIOTCS MPOWM3BENEHHEM CKPHITOM TeIuIoThl ucmapeHus: L=2256
kJIx/kr Ha V (CKOpPOCTH MCHapeHHs B KI/M2C).

®ucnap = L- V. (6)

Cornacuo 3akony Credana [tutupyercs mo 10], ckopocTh HcnapeHus BOIBI BBIpaXKaeTcst POpMYJION:
E = 4irln—-, 7
irin—— ™

r7i€ I — pajnyc JIenecTKa, B HallleM CTydae I MojieIbHoro sienectka 1-:102 M, H — atMocepHOe JaBieHue,
F—naBnenue HachimeHHOTO Napa, f— naBieHue mapa B OKpy)Karolem Bo3ayxe, T2 — TeMrneparypa BeHUHKa, |
— ko3 punmenT quddy3un BOASHBIX TAPOB B BO3AYXE MIPH TEMIIEpaType OKpyxKaromien cpeast Ty
3
T1+T2\2
i=i ], 8
m ( T1 ) ®)
rae iz (koodpumment qudysuu npu T1=20°) pasen 21,9-10° m%/c.
BriBeem utoroByto opmyity it HCTIapeHHs1, COTJIACOBAB Pa3MEPHOCTH!

K2<T1+T2 3/2 H-f

) 410201 T1+T2)3/2 H—fem
T1 T

& =22562%219.105™ . 1000°%.. 1000
uen = K ¢ T1 "H_Fau?

_ =197
KO#C m3 9 8(

[Motok nponyckauus Tea (Pupon), B 00IIEM CITydae, 3aBUCUT KaK OT CBOWCTB CaMOT0 Telia, TaK M OT yriia
MaJIeHUs], CIEKTPAIbHOTO COCTaBa U NOJISIPU3ALUN U3ITyYeHHUSI.

®npon = tdnag, 9
Takum o6pazoM, ob1ee ypaBHEHHE TETUIOBOTO OanaHca /Ui BEHYHKa Oy/1eT IMETh BU/L:

®nap = dusnyy + Prennonepesay + Potp + Pucnap + Popon. (10)
Paccmotpum myTH mepepacipenenenys MmorionaeMoll JHEPTUHA BHYTPH JIETIECTKOB PA3INIHON OKPAaCKU
npu Temnepatype Bo3ayxa T1=20°, C=293°K u temneparype Benunka T>=19°, C=292°K:

®nora = duznyy + Prensonepenay + Pucnap.
®norn = oa(T1* —T2*) + k(T1—T2) + L- V.
T1+T2\3 H-f
®nors = 5,7032 - 1078 - (T1* — T2%) + k(T1 — T2) + 1978 ( =) )z N —F
[Tomyguennas ¢popmMyia oTpa’kaeT 3aBHCHMOCTh MTOTOKA IOTJIONMICHHS OT TemrepaTypsl (1) okpyskarormiei
®ror

hpB
BPEMEHH T'0JIa, COJIHEYHOM aKTUBHOCTH, IIPO3PAYHOCTH aTMOCHEPHI U BHICOTHI COJIHIA HAJl TOPU30HTOM. BbI-
YHCIIUM TEOPETHYECKU OKUAAEMYIO BEJIMYMHY HMCIAPEHHUS Ul MOJEJILHOIO JIENECTKA 110 MPHBEICHHOMY
noToky npu A T=1°K:
®nora = 5,67032 - 10 8a(T1* — T2*) + k- (T1 — T2) + ®wucm,

TOI'/Ia MOTOK MCIIAPEHUsI MOJICIbHOTO BEHUYHKA, JJISI KOTOPOTO KOJIMYECTBO (DOTOHOB MPHUBEIEHO K KOJTHYECTBY
¢oronoB peanpHoro Benunka Borago officinalis L. (mamee Gymer mMeHOBAaThCS Kak IPHBEIEHHBIN IOTOK),
BBITJISTAT CIIEYIOIIUM 00pa3om:

H- o .
Cpebl, (ln ﬁ) BJIQYKHOCTH U COJIHEYHON aKTUBHOCTH (0( = ), riae B — ko3(h(UIKMEHT, 3aBUCAIINI OT
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®ucn =®norn-5,67032:10% (T14-T24) —x(T1-T2).
Bocmosb3yemcs momy4eHHBIME HAaMH paHee JaHHBIMHU 10 COOTHOIIEHHIO CIIEKTPOB IOTJIOIICHUS, OTPAKCHUS
W TIPOITyCKaHWs I MOJEIHHOTO BeH4MKa (Tabmwma 1) ¥ BBIUMCIMM IOTOK DHEPTUW HWCHApEHUs Ui
MOJIETTHHBIX BEHYMKOB.
Tabauua 1
CooTHolIeHUEe BeJIUYMH CIEKTPOB MOIJIOMIEHHUSs], OTPAKEHUS U MPOMYCKAHUA MOJAeIbHbIX BUAOB €
pa3an4Hoii okpackoii BeHunka (280 um - 800 um)

LBer [ornowmeHHbIN OTtpakeHHBIN IIponymieHHbIit
(MCKITFOYCHHBIH ) MIPUBEACHHBII TIPUBEACHHBII TIPUBEACHHBIN IOTOK
BCHYMKA MOTOK MOTOK
BT/M? IOT, el BT/M? TOTS, el BT/M? OIS, e

Cunnit 208,3 0,404 96,86 0,188 210,2 0,408
Kentoii 261,8 0,646 73,51 0,143 108,5 0,211
Kpacusrit 2454 0,476 66,07 0,129 202,3 0,395
Cpennee 238,5 0,509 78,81 0,153 176,3 0,338
CoOoTHOIIICHHE 3 1 2

®ucn. cun. npus = 208,3 — 5,67032 - 0,40 — 5,6 = 200,42 BT/MZ
®ucn. ke npus. = 261,8 — 5,67032 - 0,65 — 5,6 = 252,50 BT/MZ
ducn. kpac. npus. = 245,4 — 5,67032 - 0,48 — 5,6 = 237,10 BT/MZ

TakuM 00pa3oM, SHEPrusl HCTAPEHHs TIPUBEACHHOTO MOTOKA, KaK M SHEPrHs MOTOKA TOTJIOMICHHS, YMCHb-
IAETCS B CIEAYIONIEM HAIPABIECHUH: SHEPTUsl MCIIAPEHUS BEHYMKA JKEJITOW OKPAaCKHM > KpPaCHOM OKpackKd >
cuHeil okpack. CpaBHMM 3TH JaHHBIE C KOHKPETHO TIOJYYEHHBIMH PE3YJIbTATAMH 110 HHTETPAIbHBIM CIIEKTPAM
norommenus BuaoB P. rhoeas, B.officinalis, Oen. biennis, npeacrasineHubix B TabUIe 2, U BBIYUCIUM HCIIA-
penwe a7 gernectkoB BuaoB P. rhoeas, B. officinalis, Oen. biennis.

Taoauna 2
HuTerpajibHble BEJTHYHHBI CIEKTPA MOTJIONIEHUS BEHYHKOB PA3JIHYHOI OKPACKH /ISl BUIO0B:
P. rhoeas, B. officinalis, Oen. biennis (280 um - 800 Hm)

LBer TTormomenHbIin et OHeprus [InoTHOCTE TTormomeHubIin
(MCKITFOUCHHBIH ) KOHKPETHBIN TTOTOK (momosHU ¢dorona MOTOKA P, TIPUBEICHHBIH
BEHUMKA TENLHBIN) (e,*10%° en*10% IOTOK
BT/M? JIONIA, ef BEHYHKa Jx) BT/M? JOJIA, el
CuHuit 208,3 0,404 JKEITBIN 3,43 60,73 208,3 0,404
Kenreiit 147,1 0,363 CHHHI 4,31 34,13 261,8 0,646
Kpachbirii 266,9 0,518 3eJICHBIN 4,04 66,06 245,4 0,476

®ucn. cuH. koH = 208,3 — 5,67032- 0,4 — 5,6 = 200,42 BT/M2

ducn. ken. koH. = 147,1 — 5,67032- 0,36 — 5,6 = 139,457/ ,

duc. Kkpac. Kod. = 266,9 — 5,67032 - 0,52 — 5,6 = 258,34 BT/M2
TeOpeTI/I‘IeCKI/I OXXHUOACMBIC PE3YJIbTAThl MOATBCPKACHBI KOHKPETHBIMHU pPE3yJIbTaTaMU Jid CHHETO0 Hu
KpaCHOI'O BEHYMKOB. 9Hepr1/151 HCIIapCHUA KOHKPETHOI'O IOTOKA, KaK U SHEPIUA MOITIOMICHUA JJId KPAaCHOI'o 1
CHUHET0 BEHUYHMKOB, YMEHBIIIAETCS B HANIPABICHUH: SHEPTUs UCTIAPEHUS BEHUYNKA KPACHOW OKPACKH > YHEPTHU
HCIIap€HUs BEHYMKaA CHUHEN OKpacCkKHu. KOHerTHaSI OHEPrus UCIapCHUA KEJITOro BEHYMKa OTJIMYHA OT TEOpEC-
TUYEeCKH OkuaemMoii B 1,8 pa3za (¢ yueToM ommOKH OTKIOHEHHUS — IOYTH B 2 paza). g momy4yeHus agexBar-
HOM OIICHKHU 3HEPTyuH UCIIAPSHHUS JUIsl BEHUUKOB C JKEJITOW OKPACKOW MBI PEIIMIA BECOBBIM METOJIOM OTIpe/ie-
JUTh CKOPOCTh HCIIApEHUs] BOASHOrO mapa (tabnmua 3) Ui JIETIECTKOB BEHYMKOB HCCIEIYyEMBIX BHIIOB
B.officinalis, Oen. biennis, P. rhoeas. 13 moay4eHHBIX PE3YILTATOB CIEAYET, UTO SHEPTHUS UCTIAPEHMUS JIETIECT-
KOB yBenuunBaercs B Hanpasienun: B.officinalis (cumuit et Benunka) « P. rhoeas (kpacHslii 1iBeT BeHUMKa)
< Oen. biennis (xkenTeIi IIBET BEHYHMKA), B COOTBETCTBHUH C MOTJIOIAeMOM sHeprueit. icxost u3 GopMyIisl Macch
tena (M=Shp), B HaIIEM CiTydae U3MEPSEMON MAacChl JICTIECTKA, JIETKO 3aMETHUTh, YTO DHEPTHUS HCHapCHUS
3aBHCHUT OT MOP()ODHU3HOTOTHIECKUX XapaKTEPUCTHK: IFIOTHOCTH (p), TONIIHHLI (N) U IO m JemecTKa, 4To
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MOATBEPXKIACTCS HaHHBIMU Apyrux aBropoB [11]. TlomydeHHBIC 3KCHEPUMEHTAIBHBIM IYTEM pPE3YJIbTaThl
XOPOIIIO COTJIACYIOTCS C MPEICTABICHHBIMU BHIIIE TCOPETUUESCKUMH TaHHBIMU.

Taoauna 3

Ouenka 3Hepruy ucnapeHus 1Js jJenectkos Benunka suaos B.officinalis, Oen. biennis, P. rhoeas

B ©o o~

(mpu L=2256 x/I:x/kr 1 ckopocTH BeTpa VBeTpa=0)

IIBeT BeHuHKa V ke 107, E skcn.ucn E skcn.ucm., S nenectka, ® wucrm.iern., @ uco. 108
KI/MHH. 1073 [Ix/Mumn. Bt 10"m? 102Bt/m? BT1/Mm?
Cunuit 0,5 1128 0,0188 15 2,82 1,83
JKénrerit 1,0 2256 0,0376 12,0 45,3 3,78
KpacHsrii 0,5 1128 0,0188 15,0 28,2 1,88
BriBOABI:

— DJHEprus MCMapeHus NpsMO NPONOPIMOHAIBHA IUIOIAAN, TOIIIHMHE U INIOTHOCTH JIETIECTKOBOH ITac-
THUHKU;

— DJHEpIWs UCHApEHNs JIEMECTKA 3aBHCHT OT OKPacK! BEHUMKA OIOCPEIOBAHHO, Ye€pEe3 KOINYECTBO MOMIONIAe-
MOH 3HEpruy;

— KOJIMYECTBO IOTJIOIAEMOM IHEPTUU 3aBUCUT, B CBOK OYEPE/b, OT OKPACKHM BEHUYMKA U YBEIIMUMUBACTCSA
B HaIIPaBJICHUU: CUHUI< KPACHBII( JKEIThIA BEHUUK.
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