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FEHETUKA H ®HU3HOJIOTHSI PACTEHUH

H. B. Tumogees-Pecosckuil

MuctuTyT meauunnckoft paanosorns AMH CCCP, O6unnck

1. B sTo#t cTaThe, ecTecTBEeHHO, He 6yyT pacCMaTPHBATLCA BCE OY€Hb MHO-
TOYHCNEHHbBIe TOYKH CONMPHKOCHOBEHHA MEeXAYy reHeTHKOR H ¢usnonoruest pac-
TeHHA H OrPOMHOE YHCJAO YACTHHIX BOMPOCOB, KOTOpble MOTYT H JAOMXKHH pe-
IIAaThCA HAa CTHIKE W B KOOMEpalHH STHX ABYX Hayk. 1 3aTpoHy auwbL BONpoOC
O COBMECTHBIX MOAXOAAX T€HETHKH H (HU3HONOrHM pPacTeHHI K PEIleHHIO HABYX,
Ha Mo#t B3rasa, GyHaaMeHTaNbHBIX NpoGaeM coBpeMeHHOA GHOMOTHH.

2. 3TuMH NByMA QyHAaMEHTAaAbHHIMH NpoGieMaMH SABAAIOTCA CAeRYIOllHe.
B o6aacTd nepBofi H3 HHX Yy>e BeAYTCS MHOTOYHCJAEHHHE paboThi, NpeHMy-
IIeCTBEHHO HAa BHUpYycax, ¢parax H MHKPOOpraHH3Max: 3TO npoGieMa ,paGoTH
reHoB“, KOTOpast BHayaje AOJKHA pelllaThC Ha NYTH TOYHOIO H3y4YEHHs Mexa-
HH3MOB (OPMHPOBaHHA ompeneeHHhX GHOXHMMHYECKHX CTPYKTYP H NpoueccoB
noa BAHAHHEM TE€HOTHNOB,B KOTOPHE BKJIOYAIOTCA Pa3/HYHbE MYTAlHH OTAeb-
HbiX redos. Bropoit npoGaemoit sBnseTca Han6onee, noxanyi, cyiecTseHHas 3a-
Aava, BO3HHMKAIOMIasA Mepel YeNOBeYyeCTBOM, OTpaxceHHas B MexayHapoauo#
6uonoruyeckoit mporpaMme, K OCYILECTBAEHHIO KOTOPOA BO MHOI'HX CTpaHax,
HaKOHell, NPHCTYNAIOT ; B CBA3H CO BCce ObiCTpee BO3PAcCTAIOIU{HM BO3JeilCTBHEM
XO3AHCTBEHHO-NPOMKILLIZIEHHOA eATeNbHOCTH YenoBeKa M OBICTPHIM POCTOM
€ro YHCNEHHOCTH BO3HHKaeT Mpo0JaeMa He TONbKO OXPaHbl H Pa3yMHOTO HCNOAb-
30BaHHA GHONOTHYECKHX pecypcoB 3eMaH, HO H Pe3KOro NoBhIILeHHs GHOMOrH-
yeckoff NMPOH3BOAHTENbHOCTH Hallell NJaHeTH.

3. o nepsoft U3 sTHX npoGnreM ecThb yxe 3aaennl B 061aCTH NOHHMAHHA
NPHHUHKNOB CTPOEHHA H (PHIHKO-XHMHYECKOR NpPHPOAW KOAA HacaeACTBEH-
HOR MH(OpPMALHH, a TaKke OCHOBHHX NPHEMOB PaGOTH STOro KoOAxa, T. €.
NyTH OT reHa Kk (opmMHpoBaHHio cneuHdPuyecknx OenKOBbiX CTPYKTYp. 3a no-
cnennee Bpems He Ge3 ycmexa mpoGyioT npoaHaAH3HpoBaTh (peHOreHe3 Takoh
BaXKHOR B pAfe rpynn XHBOTHHX OGHOXHMHYECKOH CTPYKTYpH, KaK reMoraobuH.
Yike HameuyaloTCd NYTH YCTaHOBNEHHs, C OAHOR CTOPOHH, 3aBHCHMOCTH pas-
JHYHBIX YepT CTPYKTYPH reMorno6MHa M/IEKOMHTAIOMIHX OT TeX HAH HHBIX
FeHOB, a, C ApYroit CTOPOHH, B CBA3H C (PEHOTEHETHUYECKHM aHANH3OM reMo-
rnoGHHOB OTKPHLIBAIOTCA BO3MOXXHOCTH NMPHCTYNHTH K PHAOreHETHYECKOMY aHa-
A3y SBONIONHOHHOR CyAbOH H M3MEHeHHA reMorno6MHa B MHpe XXHBOTHHIX.
Boablux ycnexoB B o6nacti ¢puanonorun H GHOXHMHH pacTeHHit sa mocaen-
HHE [Ba JIECATHNETHS AOCTHI/O 3HaHHE LeAOro psAAa CTPYKTYP H MpOLECCOB,
ysactsyioutx B ¢orocuurese. MHe KamkeTcs, YTO NPH AEACTBEHHOM KOHTaKTe
FeHeTHYeCKOro aManusa (BKJAIOYas MyTareHes y yAoOHHX AN TaKoro poaa
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HccAen0BaHHK pacTeHHit) H (H3HOJIOrO-GHOXHMHUECKOrO HcclefoBaHHs (opM
H BapHauuft xJ0poHANa, a TaKke CBA3H MEXAY PasAHYHHIMH CTPYKTYpaMH
xa0popHANa U pa3NHYHHIM CTpPoeHHeM oOllero mpouecca (OTOCHHTE3a MOXHO
6610 6H OLICTpee, Jerye W TOYHee NPOCAEAHTh KOHKDETHhle NYTH H Mexa-
HH3MBI CyllecTBeHHelilero GHosornyeckoro (eHorene3da, 4eM 5TO MOXHO cle-
JaTh Ha XHBOTHHIX B OTHOLUEHHH reMorao6HHa. ONHT reHeTHKO-GHOXHMHYeC-
KOrO H3yYeHHs reMOrfn10GHHOB MOXET, KOHEYHO, OHTh HCNOAb30BaH rpynmnamu
KOOMEPHDYIOUWIHX reHeTHKOB H (U3HOIOroB pacTeHHM, NPHCTYNAIOWHX K HOBOMY
sTany MccaeoBaHHil QyHAaMeHTanbHONH npobieMbl QoTocHHTe3a. POTOCHHTES,
JNeACTBHTENBHO, ABAAETCH BaKHeAIIHM W HHTepecHeHWHM npoleccoM, Jnexa-
UMM B OCHOBE JH3HeNeATeJbHOCTH OpPraHH3MoB-aBTOTPoOB Ha Hawed naa-
HeTe,H STO MOABOAHT HAaC KO BTOPOA M3 BHILLIEYNOMSHYTHIX MpoGaem.

4. Bropas npo6nemMa CBOAHTCH K TOMY, YTO JIOASIM YXe B TeYeHHe Tpex
6aHxaRLIMX MOKOJEHHH, XOTAT OHH STOTO MM HET, NPHAETCS pelaTh BOMPOC
O pe3KOM MNOBBILLIEHKH 06Llell GHOAOrHYeCKOH NPOH3BOAHTENbHOCTH IJIAHETHI.
Jnsa peulenua sToit npoGaeMbl NPHAETCHA H3YYHTb C JOCTATOYHOR TOYHOCTHIO
LeanAA psA npoTekaioWHX B OKPYKalolled Hac npHpoxe npoieccoB. B nepayio
oyepejb 3aKOHHI, MOAJEPIKHBAIOLLHE 3aMeyaTeIbHbie SBJEHHA JJIHTENbHOr0 Co-
CTOSIHHA PaBHOBECHS! BO BCerla CJOXHBIX COO6L1eCTBAX Pa3iHYHBIX BUAOB XKH-
BbiX OpraHuamoB (6HOLeHO3aXx), HaceasiolWUX GHocdepy, H PaKTOpPH, Hapylla-
I0lllHe STO paBHOBecHe; Bellb Ge3 STOro JIOAH HE CMOTYT CYILLeCTBEHHO mepe-
cTpauBaTh GHoreoueHo3n Guocdepn 3eman. Ho B ocHoBe oGuieft npoAyKTHB-
HOCTH NI060ro perHona 3eMJH JIeXKHT OCHOBHasi MPOH3BOAMTENBHOCTh ABTOTPO-
¢oB. [TosToMy ocHOBO# pellenuss 3TOH npoGseMbl SIBHTCA 3aMeHa BHJOB 3eJie-
HBIX pacTeHHi ¢ 60/1ee HH3KHM Ha TaKOBHe C 60Jiee BHICOKHM KO3((HLHEeHTOM no-
Je3Horo Aeicteus poTocHHTe3a. ITO BO3MOXHO ABYMSI cnocobamH. Bo-mepBhix,
¢usdonoram pacrenui, BHe 3aBHCHMOCTH OT pelleHHs npoGaembl (reHoresesa
xnopoduana u npoueccoB poTocHHTe3a, HEOOXOAUMO B GaHikafillem GyayieM
NPOH3BECTH OrpoMHYi0 paGoTy NO ONpeAeNeHHIO MPOH3BOAHUTENLHOCTH (OTO-
CHHTE3a Y BO3MOXXHO GOJBbLUEr0 YHCJAa BHIAOB 3€/eHbIX pacTeHH#, OCOOEeHHO
MHOrHX O/NH3KHX BHJOB B mpejenax OTAeNbHbIX CHCTeMAaTHYeCKHX rpynm, ¢
NpHMeHeHHeM CTaHJapPTHHX METOAOB HCC/EAOBaHHs, NO3BOMAIONIHX AOCTATOYHO
TOYHO CPaBHMBAThb NOJNy4aeMble pe3yabTaTh. Bo-BTOphX, HEOGXOLHMO Ha BHI-
COKOM YpOBHe H B KOONEpalHH reHeTHKOB H (JU3HOJIOrOB pacTeHHH MPOBOAUTH
CEeNeKIHIO He TO/JbKO OCHOBHBIX CeJIbCKOXO3ARCTBEHHHX KYJAbTYP, HO H Lie0ro
psza MaccoBbX ,MaHAWAPTHHX® NOCTaTOYHO OBICTPO Pa3BHUBAIOLIMXCH BHAOB
pacTeHdil Ha noBHweHHe Kos(pdHLHeHTa nosesHOro AeAcTBHH (OTOCHHTE3a;
JAOCTaTOYHO OOGIUHPHLIX H CHCTEMAaTHYeCKHX paGoT B 3TOM HaNpaB/eHHH elle
He NPOBOASATCA.

5. 51 ysepen, uTo coBMecTHas pa3paGoTKa ABYX BHIILIEHa3BAHHHX NpoGJaeM
COBMECTHBIMH YCHAHSIMH TeHETHKOB H (PHSHO/NOroB pacTeHHH sABAAETCA aK-
TyajbHefilledi H OTHIOAb He TOJbKO TEOPETHYECKOH, a H BaxkHefile#d npaKTH-
yecko# 3anaveii cospemenHo#t GuonoruH. [las ee ycnewHo# paspaGoOTKH, KO-
HeyHo, Heo6XoAHMMO OOpasoBaHWE rPyNN TeHEeTHKOB H (PH3HONOrOB pacTeHHd,
He TOJIbKO OBJaJeBIUHX B3aHMHOH npo0/JeMaTHKOA H MeTOJO/OTrHed, a TaKxke
Bbipa6oTaBWIHX O6LIHHA A3BIK, YTOGH HMETb BO3MOXHOCTb JAeHACTBEHHO Koome-
PHPOBaThb C MOJHBLIM MOHHMaHHEM JeXALHX Mepell KaxcAnM OGamxafwiux sra-
nos paGoTH.

6. Manoxennble Buille KpaTKHe H BecbMa O6lHe cOOOpa)KeHHs O CBASH
FeHETHKH H (PU3HO/NOTHH pacTeHHH MHe OCOGEHHO NPUATHO MOMECTHTb B cGOp-
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HHKe, NocBANleHHOM naMsATH llonyo KocToBa, 0OAHOrO M3 BHAAIOWMXCA reHe-
THKOB H CeNeKLHOHEPOB MNOCAENHHX RECATHAeTHA. MHe XOoueTCHs HANOMHHTB,
yto Jlow4o Koctos Bmecte ¢ H. K. KoabuosbiM Gusi B uncae nepsuix GHONO-
roB, YBHAEBLIHX CBASb CTO/b NPOCTHX CTPYKTYP, KaK BHPYCH H (paru, ¢ KOAOM
HacNEACTBEHHOA HH(POPMALMH OCTANbHLIX XKHBHIX OPraHH3MOB H BHITEKAIOILHX
M3 STOro nocaeacTBHi Ans 3P (PeKTHBHOrO aHaNH3a KOHBAPHAHTHOA peAynau-
KallHH STHX KOAOB; Mbl Tenepb 3HaeM -— Kak 6aecTslle onpaBAaiOCh 5TO Npex-
puaende. C apyroft croponn, Jlonyo KocToB 6wa apyrom, nocaeaoBarenem
H copathukoM H. M. BaBuioBa B 3amMeyaTeAbHOM KOMNJEKCHOM NOAXOAE K
pelleHHIO BaXKHeRIHX 3aKa4 NPHKNAAHOA GOTAHHKH B LUHPOKOM CMbiCAe STOrO
caosa. B sToM cMBicne noavepkHBaHHe SHaueHHs ABYX YNOMSHYTHX Bbillie
npobaeM, MHE KaXeTcsl, BNOJNHE COOTBeTCTBYeT oO6lleMYy CTHAIO PaGoOTH H
IUHPOKUM HuTepecaM Goabuioro GOArapckoro y4eHoro.

([Toayseno 8. 11. 1968 2.)

GENETICS AND PLANT RHYSIOLOGY

N. W. Timoféeff— Ressovsky
Institute of Medical Radiology, Obninsk, USSR

1. In the present paper, naturally,| am unable to consider all the numerous
points of contiguity between genetics and plant physiology, as well as to
discuss a vast amount of particular problems which can and are to be solv-
ed at the borderland and in cooperation of these two sciences. | shall, only,
touch upon a question, how genetics and plant physiology can jointly approach
a solution to the two fundamental, as 1 believe, problems in modern biology.

2. These two fundamental problems are the following. In the field of the
first one a considerable amount of work is already carried out, mainly on
viruses, phages, and microorganisms: this is the problem of gene action,
which is to be attacked, at first, by means of exact investigation into the
mechanisms of development of particular biochemical structures and processes
under the control of genotypes into which different mutations of certain
genes are included. The second problem is, perhaps, the most essential task
arising before the mankind, and reflected in the International Biological Prog-
ram, the realization of which is being started, at last, in many countries:
due to more and more fastly growing influence of the economical and in-
dustrial activities of the Man, and to a rapid increase in his number, a prob-
lem arises not only to preserve and to utilize rationally the biological resours-
es of the Earth, but to increase sharply the biological productivity of our
planet.

3. As to the first of these problems, some khowledge is gained already,
concerning the principles of structure and physical-chemical nature, as well as
the general mode of action of the code of hereditary information, i. e. concerning
the way from the gene to specific protein structures. In recent years an
appreciable progress has been made in the phaenogenetical analysis of hemo-
globin, which is so important a structure in animal kingdom. On the one
hand, a relationship is already outlined between some genes and different
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structural features of mammalian hemoglobin; and, on the other hand, on
the basis of the phenogenetical analysis of hemoglobin, the possibilities arise
to start the phylogenetical analysis of the evolutionary changes and fate of
hemoglobin in the animal kingdom. In plant physiology and biochemistry
a marked progress has been made within the recent two decades in
understanding a number of structures and processes participating in
photosynthesis. I believe, that an effective contact of the genetical analysis
(including mutagenesis in plants suitable for this kind of research) with the
physiological and biochemical investigation of chlorophyll forms and variations,
as well as the relationship between chlorophyll structures and general features
of photosynthesis, may ensure a more quick, easy, and accurate understanding
of the specific ways and mechanisms of this most essential biological pheno-
genesis, as compared to investigation of animal hemoglobin. The expirience
accumulated in the course of genetical and biochemical research of hemo-
globins will, indeed, be very helpful for the cooperating groups of geneti-
cists and plant physiologists, starting this new stage in investigation of the
fundamental problem of photosynthesis. The photosynthesis is, really, one of
the most important and interesting processes, upon which the vital ac-
tivity is founded of the autotrophic organisms, inhabiting our planet, and
here we approach the second of the above mentioned problems.

4. The second problem comes to the fact, that the people, in spite of
themselves, have 1o solve, within the nearest three generations, the problem
of a sharp increase in the total biological productivity of the planet. The
solution of this problem depends upon a sufficiently exact understanding of
a number of natural processes, and, the first of all, the laws maintaining the won-
derful phenomena of permanent equilibrium in ever complex communities of
different living species (the biocoenoses) inhabiting the biosphere, and, also, the
factors disturbing this equilibrium, since this is the only basis for essential
reconstruction of biogeocoenoses of the biosphere of the Earth. But, the
overall production of any region of the Earth is based upon the main pro-
ductivity of the autotrophic organisms. Therefore, the problem of sharp in-
crease of the biological productivity of the Earth is to be solved by substi-
tution of photosynthetically inefficient green plants by efficient ones. And
here two ways may be fruitful. First, the plant physiologists, independently
of the solution of the problems of chlorophyll phenogenesis and photosyn-
thesis, have to undertake in the nearest future a vast amount of work on
the estimation (with the aid of standard methods and technique, so as to
make the obtained results comparable) of photosynthetic efficiency of as
large as possible a number of species of green plants. And the second, a
high grade plant breeding work is needed, carried out in cooperation of
geneticists and plant physiologists, in order to select for the higher photo-
synthetic efficiency not only the agricultural plants, but, also, the numerous
landscape-forming quickly enough growing wild plant species. No comprehens-
ive enough and systematic work was carried out, insofar, in this field.

5. 1 am sure, that the elaboration of the two above considered questi-
ons with the jointed efforts of geneticists and plant physiologists is the
most vital problem in modern biology, the problem of not purely theoretical
but also of a great practical importance. The success in this field depends,
indeed, on the effective cooperation of geneticists and plant physiologists,
which have to become proficient in mutual problems and methodology to an,
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extent permitting common understanding, so as to ensure comprehensive reali-
zation of the nearest stages of work to be done by each side.

6. It is especially pleasant for me, that the above presented very brief
and highly general considerations, concerning the relationships between gene-
tics and plant physiology are intended for the issue dedicated to the memory
of Dontcho Kostoff, who was one of the most outstanding geneticists and
plant breeders of the last decades.I should like to remind here, that Dontcho
Kostoif together with N.K.Koltzoff were amongst the first biologists, who had
forseen the connection between so simple structures as viruses and phages are,
and the code of hereditary information of the other living organisms, and the im-
portant consequences of this connection for the effective analysis of the con-
variant reduplication and the action of those codes. We see now the brilliant
justification of this genious foresight. On the other hand, Dontcho Kostoff was
a friend, an associate, and a follower of N. I. Vavilov in a fruitful complex
approach to the solution of the most important problems of applied botany,
in the broad sence of the latter words. In this respect, I think, the emphasis
laid on the two above considered problems is in a good conformity with
the general style of widespread interests of this standing Bulgarian scientist.
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