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Nd 
MHTOTH4eCKHH HHAeKC /Ml/ S~4HCn~nc~ no $OpMyne Ns 100, 

rAe Nd - KonH4eCTSO Aen~~Hxc~ KneToK H N8 - KOnH4ecTso scex 
HccneAosaHH~X KneTOK. An~ nony4eHH~ KamAOH 3KcnepHMeHTanbHOH 
T04KH npocMaTpHsanocb no 800 ~Aep/3/. An~ Ma~epa~HH KannycH~x 
TKaHeH Hcnonb3osanc~ 4% -H~H pacTsop Cr203. KneTKH oKpawHsanHcb 
2%-H~M a~eToop~eHHOM. 

AnHHY KneTOK onpeAen~nH Ha naHoMeTpe THna MP3. B KamAOM o6-
pa3~e n~THKpaTHo H3Mep~nocb no 200 KneTOK. Bcero 6~no H3MepeHo 
no 1QQQ KneTOK An~ nony4eHH~ KamAOH 3KCnepHMeHTanbHOH T04KH. 

OnpeAeneHHe csemeH Mace~. An~ y4eTa pacTa KannycHoH TKaH~ 
onpeAen~nH npHpocT c~poro seca 'Wt - ~10 , rAe W0- HCXOAH~H 

sec H Wt - sec Kannyca 4epe3 speM~ t nocne Ha4ana KynbT~sHpo
eaHH~. Pe3ynbTaT~ S~pamanH OTHOCHTenbHO I HCXOAHOrO Beca: 
Wt - Wo 

Wo . An~ onpeAeneHH~ AHHaMHKH pacTa Kannycos 6panH no 7 

~CXOAH~X o6pa3~0B H AenHnH HX npHMepHO Ha 10 paBH~X 4aCTeH. 
KamAY~ 4aCTb B3BeWHSanH COOTSeTCTSeHHO Ha 3, 6, 9, 12, 15, 18, 
21 cyTKH. On~T noeTop~nH 10-KpaTHo. nocne KamAoro S3sewHsaHH~ 
MaTepHan $HKCHposan~ s cMecH KapHya An~ HaxomAeHH~ MI H An~Hbl 
KneTOK. 06ny4eH~e KynbTyp~ OCy~eCTBnAnOCb S CTep~nbH~X neH~~~n
nHHOS~X $naKOHaX 6e3 n~TaTenbHOH cpeA~ C nOMO~b~ ycTaHOSK~ 
"CeeT" c HCT04H~KOM Cs 13 7 c MO~HOCTb~ A03bl 93 paA/ c. An~ onpe
AeneH~A 3aBHCHMOCTH 11A03a-3$$eKT 11 KamA~H Kannyc AenHn~ Ha 9 
4aCTeH - OAHa 4aCTb 6~na KOHTpOnbHOH, OCTanbH~e me COOTBeTcT
BeHHO pacnpeAenAn~ no A03aM. 06ny4eHHe nposoAHnH A03aM~ 10, 
25, 50, 75, 100, 200, 300, 400 rp. KamA~H 3KcnepHMeHT s~nonHAn~ 
6-KpaTHo. nocne o6ny4eH~A Kannyc~ s~camHeanH Ha ceemy~ n~TaTenb
HY~ cpeAY· B3sewHBaH~e Kannycoe npoH3BOA~nocb Ha 14-e cyTK~ 
nocne o6ny4eHH~. 

PE3YnbTATM H 06CYBAEHHE 
Ha p~c.1 ,2 npeAcTaeneH~ AaHH~e no 3aBHCHMOCTH ~3MeHeH~~ c~

poro seca Hcnonb30BaHH~x s 3KcnepHMeHTax Kannycoe /Tpex SHAOS/ 
oT A03~ y-o6ny4eHHA. KaK MOmHo B~AeTb, 3Ta 3aBHCHMOCTb HMeeT 
cnomH~H xapaKTep: s o6nacTH Man~x A03 lAo 100 rp/ oHa c~rMO~A
Horo BHAa /pHc.1e/, npH AanbHeHweM me so3pacTaHH~ A03~ o6ny4e
HH~ 3TH Kp~S~e S~XOA~T Ha nnaTO. CneAyeT OTMeTHTb, 4TO cnom
H~H xapaKTep Kp~S~X 11A03a-3~eKT 11 , nony4eHH~X Ha OCHOBe TaKOrO 
HHTerpanbHoro TecTa, KaK H3MeHeH~e c~poro seca, csoHcTseH 
peaK~H~M 6onbW~HCTBa BbiCOKOA~$$epeH~HpyeMbiX TKaHeH paCTHTenb
HOrO npo~CXOmAeHHA /peAYK~HA npopOCTKOS, nOAaBneHHe paCTa AnHH~ 
KOpeWKOS ~ T.A.f/12/. no-SHAHMOMY B Kannycax COXpaH~eTC~ S~co
Ka~ cTeneHb TKaHesoH opraHH3a~HH,' 4TO ~ o6ycnosnHsaeT peaK~~~ 
TKaH~ Ha o6ny4eH~e, noA06Hy~ peaK~~~ ~enocTHoro pacTHTenbHoro 
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PHc. I . lhMeHeHHe CbJporo seca Kannycos pa3Horo B03pacTa 
/M - 11 MOJIO.IJ;bJe 11 , C - 11 CTapbie 11 /, pa3Jif!tiHbiX BH.IJ;OB B 3aBH
CHMOCTH OT .IJ;03W y -o6JiyqeHHB. llo OCH a6CQHCC: .IJ;03a o6-
JiyqeHHB, fp; no OCH OPAHHaT: CTeneHb ITO.IJ;aBJieHHB pOCTa 
KaJIJIYCOB, % OT KOHTpOJibHOrO o6pa3Qa. 

opraH~3Ma. Ha p~c.2 B~AHO, 4TO 4YBCTB~TenbHOCTb Kannycos K 
o6ny4eH~~ s onpeAeneHHO~ cTeneH~ aas~c~T oT soapacTa Kannyc
Ho~ TKaH~. Ha~6onee 4YBCTB~TenbHbiM~ K o6ny4eH~~ flBmmTcfl "Mono
Awe11 Kannycw. 06pa~a~T Ha ce6fl BH~MaH~e ~ MemB~AOBwe paan~4~fl 
B paA~04YBCTB~TenbHOCT~: Ha~60nbWY~ 4YBCTB~TenbHOCTb B ~ccne
AOBaHHOM A~anaaoHe A03 y-o6ny4eH~fl npoflBnfl~T Kannycbl Kpen~ca, 
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PHc.2. H3MeHeHHe cwporo seca KaJIJiycoB pa3Horo Bo3pacTa 
/M- 11MOJIOAWe", C- 11 CTapwe"/H BH.IJ;a B 3aBHCHMOCTH OT 
A03W y-o6nyqeHHB: a/ KaJIJIYCbi rannonannyca, 6 I KaJIJiycw 
Kpennca, B I KaJIJiycbJ ¢aconn, r / cyMMapHwe KPHBbie "Ao-
3a-3¢4leKT11 AJIB 11MOJIO.IJ;biX 11 KaJIJIYCOB /1 - ranJionannyc, 
2 - Kpennc, 3 - ¢acono/, AI cyMMapHbie KPHBWe 11A03a-
3¢q,eKT11 AJIB "cTapwx" KaJIJiycoB /1 - rannonannyc, 2 -
Kpennc, 3- ¢acono/. 

q, 

Ha~MeHbWY~ - Kannycw <)lacon~. B npm~ecce"cTapeH~fl 11 KannycHo~ 
TKaH~ MemB~AOBble pa3Jl~4~fl B 4YBCTB~TeJlbHOCT~ H~Ben~p_y~TCfl. 

A 

Ha p~c. 3-5 np~BeAeHw peaynbTaTw onpeAeneH~fl A~HaM~K~ ~3Me

HeH~fl M~TOT~4eCKOro ~HAeKCa y KOHTPOJlbHWX o6pa3~0B KaJlJlYCOB 
Tpex B~AOB B npo~ecce 21-AHeBHoro KYJlbT~e~posaH~fl. MomHo oT
MeT~Tb HaJ1~4~e n~KOB B Ml, np~XOAfl~~XCfl Ha 3-6 cyTK~ OT Ha4aJla 
KYJlbT~B~poeaH~fl, o6ycnosneHHwx, no-e~A~MoMy, coKpa~eH~eM An~-
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PHC.3. H3MeHeHHe AHHBMHKH Chlporo BeCa /KpHBhle 1/, MHTQ

TH'IeCKOr'O HHAeKca /KpHawe 2/, YAeJibHOro pacTa /KpHBbie 3/ 

B KaJIJiycax rannonannyca, KpenHca H ¢acoJIH B 3BBHCHMOCTH 

OT AJIHTeJibHOCTH KYJibTHBHPOBBHHH. ITo OCH a6C~HCC: AJIHTeJib

HOCTb KYJibTHBHPOBBHHH, CYTKH; no OCH OPAHH&T: npHpOCT cw
poro Bee a, r-1 ; YAeJibHbiH poeT 38 ABOe CyTOK, r-1; MHTOTH

tieCKHH HHAeKC . %. 
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PHc.4. To ~e, 'ITO H Ha pHc.3. 
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PHc.S. To ~e, 'ITO H Ha pHc.3. 

TenbHOCTH KneT04HOrO UHKna. BTopo~ nHK MHTOTH4eCKO~ aKTHBHOCTH 
npHXOAHTCR Ha CTaAH~ 3KCnOHeHUHanbHO~ $a3~ paCTa KannyCHO~ 
KynbTyp~. AHanorH4HY~ AHHaMHKy H3MeHeHHR MHTOTH4eCKO~ aKTHBHQ
CTH B Kannycax H cycneH3HOHHO~ KynbType OTMe4anH aBTO
p~/4,7,13,14,19/. Ha pHc . 3-5 oTpa~eHa TaK~e AHHaMHKa pocTa Kan
nycos B Te4eHHe 21-AHeBHOrO KynbTHBHPOBaHHR. npHpOCT CBe~e~ Mac
e~ a~ 21 AeHb s nepec4eTe Ha 1 r HHOKyn~Ma AnR TKaHH rann0nan
nyca, ¢aconH H KpenHCa COOTBeTCTBeHHO COCTaBHn 5,4 , 4,0 H 
2,8 r-1. XapaKTep AHHaMHKH pacTa KannycHo~ TKaHH paaHoro npo
HCXO~AeHHR, KaK MO~HO BHAeTb H3 pHc.3-5, npH6nH3HTenbHO OAHHa
KOB. npH aHanH3e AHHaMHKH H3MeHeHHR YAenbHOro pacTa KannycHO~ 
TKaHH o6pa~aeT Ha ce6R BHHMaHHe TOT QaKT, 4TO HaH60nbWaR CKO
pOCTb pOCTa 6HOMaCC~ npHXOAHTCR Ha 3KCnOHeHUHanbHY~ $a3y paa
BHTHR Kannyca. C nOAXOAOM K CTaUHOHapHO~ $a3e CKOpOCTb pOCTa 
nOHH~aeTCR. 

KaK y~e yKaa~sanocb, pacTHTenbH~e Kannyc~ RBnR~TCR seCbMa 
HeOAHOPOAH~MH CHCTeMaMH. s/15-18/ OnHCaH~ MOp¢onorH4eCKHe sa
pHaHTbl, pa3nH4a~~HeCR BHAOBbiMH OC06eHHOCTRMH, YPOBHeM nnOHAHO
CTH H B03paCTOM KneTOK.B~COKH~ nonHMOP$H3M KannyCHO~ TKaHH Ha-
6n~AaeTCR H s HawHx 3KcnepHMeHTax. Ha pHc.6 npHBeAeH~ peaynb
TaT~ HaWHX H3MepeHH~ AnHHbl KneTOK 11MOnOA~X 11 H 11CTap~X11 Kanny
COB. KaK MO~HO BHAeTb, AnR BCeX Tpex BHAOB KannyCOB xapaKTepH~ 
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% Phaseolus vulgaris Crepls copillaris Haplopappus gracilis 
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PHc.6. PacnpeAeneHHe KneToK Tpex BHAOB KannycoB pasHoro 
B03pacTa no AnHHe. no OCH a6cu;HCC: KnaCCbl AnHH KneTOK 
/1Knacc OT 0 AO 40 MKM, 2 Knacc OT 40 AO 80 MKM .•• , 
10 Knacc OT 360 AO 400 MKM/, no OCH OpgHHaT: qHcnO 
KneTOK, %. 
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seebMa 3Ha4~TenbH~e sap~a4~~ 3Toro noKa3aTenH. Hanp~Mep, AnH 
~aeon~ An~H~ KneTOK sapb~py~TeH B npeAenax 40-600 MKM. CneAyeT 
OTMeT~Tb, 4TO eTeneHb nonHMOP~H3Ma KannyeOB 3aBHeHT H OT BHAa 
paeTHTenbHO~ TKaHH. HaHMeHee reTeporeHH~H HBnH~TeH Kannyebl 
KpenHea. B pa6oTe/8/ noKasaHO, 4TO eyeneH3HOHHaH KynbTypa Ta-
6aKa H rannonannyea npeAeTaBnHeT eo6o~ seebMa reTeporeHHY~ s 
MOp~onorH4eeKOM OTHOWeHHH H no paAH04yBeTBHTenbHOeT~ nonynH4H~ 
KneTOK, eoeTOH~Y~ H3 ABYX KOMnapTMeHTOB , aKT~BHO nponH~epHpy~
~HX H HaXOAH~HXeH nH60 B ~a3e G0 , nH60 B eoeTOHHHH MeAneHHOrO 
npOABH~eHHH no MHTOTH4eeKOMY 4HKny. Ha OeHOBe KHHeTHKH BOeeTa
HOBneHHH nonynH4H~ KneTOK npH y-o6ny4eHHH aBTOpaMH ~AenaH B~

BOA 0 B~eOKO~ paAH04yBeTBHTenbHOeTH aKTHBHOnpon~~epHpy~~ero 
nyna H 3Ha4HTenbHO~ paAHOpe3HeTeHTHOeTH KneTOK, HaXOAH~HXeH B 
~ase G0 . TaKHe KneTKH, no-BHAHMOMY, enoeo6H~ 6paTb Ha ee6H "sa
~~THy~", BOeeTaHOBHTenbHY~ ponb, npHBOAH K noB~WeHHO~ paAHOye
T0~4~BOeTH TKaHH. B nonb3Y TaKoro 3aKn~4eHHH eB~AeTenbeTBY~T 
TaK~e nony4eHH~e HaMH AaHH~e, npeAeTasneHH~e Ha pHe.?-9. KaK 
MO~HO BHAeTb, Ben~4~Ha 6HOMaee~ KannyeoB npH y -o6ny4eHHH B A0-
3aX 22-75 rp npeTepnesaeT enO~H~e ~3MeHeHHH. Y KannyeOB ~aeonH 
~ KpenHea OTMe4aeTeH 4eTKoe sospaeTaHHe 3Toro noKa3aTenH B ne
P~OA 3-6 eyToK noene o6ny4eHHH. B HaH6onee no3AH~e epoK~ oTMe-
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Crepis cnpillr:ris 

PHc.8 

PHc. 7-9. HsMeHeHHe AHHaMHKH Cbi
poro Beca KOHTpOnbHhlx H o6nyqeH
HbiX o6pasu;oB KannycoB B TeqeHHe 
21-AHeBHOrO KynbTHBHpOBaHHH. no 
OCH a6cu;HcC: AnHTenbHOCTb Kynb
THBHPOBaHHH, CYTKH, no OCH OPAH
HaT: npHpocT cwpor o Beca, r-1. 

4aeTeH eHH~eH~e senH4HH~ e~poro seea no epasHeH~~ e KOHTponbH~

M~ o6pa34aM~. nepBOHa4anbHaH peaK4~H KannyeOB Ha o6ny4eHHe, 04e
BHAHO, eBH3aHa e BKn~4eHHeM 3a~HTHOrO nyna 11~AY~~X11 KneTOK, aK
T~BHOeTb KOTOP~X npHBOAHT K ysen~4eHH~ 6HOMaee~ B paHH~e epOK~ 
noene o6ny4eHHH. 

TaKHM o6pasoM, nposeAeHHOe HaMH ~eeneAOBaHHe paA~04yBeTBH
TenbHOeT~ Kannyeos ~aeon~, rannonannyea ~ KpenHea no TecTy Hs
MeHeHHH C~poro Beca TKaH~, CBHAeTenbeTByeT 0 cy~eeTBeHHOM ~3Me
HeH~H 4YBCTBHTenbHOCT~ K y-o6ny4eHH~ KannyeOB B 3aBHC~Mo

CT~ OT B~Aa ~ B03paeTa. Ha~uonee 4yBeTBHTenbH~MH HBnH~TeH 

"MonoA~e" Kannye~. Hs Tpex HccneAoBaHH~x Kannyeos HaH6onb
wy~ paA~OpeSHeTeHTHOCTb B~HBHn~ Kannye~ ~aeon~, HaHMeHbWY~ - Kan-
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IlYCbl KpenHc'a. npH 11 CTapeHHH 11 KaililYCOB Me>KBHAOBble pa3Ili-14Hfl B pa
AH04YBCTBHTeilbHOCTH HHBeilHpy~TCFI. 

Ha OCHOBe Ha6Il~AeHHfl AHHaMHKI-1 I-13MeHeHHfl Cblporo Beca 6HOMaCCbl 
KaililYCOB CAeilaHO npeAnOilO>KeHHe 0 TOM, 4TO B03pacTaHHe 3TOrO no
Ka3aTeilfl Ha 3-6-e CYTKI-1 nocne 06Ily4eHHFI o6yCI10BileHO CTHMYilfi~He~ 
11>KAYI!Iero" nyna KileT04HO~ nonyflfi~HH. 
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