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DECISION FOR A RISK-NEUTRAL PERSON IN A
ONE-CRITERION PROBLEM

ZHUKOVSKIY V.1.1, SACHKOV S.N.2, SACHKOVA E.N.2

1RussIA, LOMONOSOV MOSCOW STATE UNIVERSITY

2RUSSIA, STATE UNIVERSITY OF HUMANITIES AND TECHNOLOGY

Abstract. In the middle of the last century, the American mathematician and
statistician Professor of the University of Michigan Leonard Savage (1917-1971) and
the famous Swiss economist, Professor of the University of Zurich Jurg Niehans (1919-
2007) independently proposed an approach to the choice of the solution in the one-
criterion problem under uncertainties (OCPU), called the principle of minimax regret
(according to Niehans-Savage). This principle plays a crucial role in making a
guaranteed decision in OCPU. The main role in the principle of minimax regret is the
function of regret, which determines the risk according to Niehans-Savage in the OCPU.
In this article we propose one of the possible approaches to finding a solution in OCPU
under the position of a risk-neutral decision-maker. This risk-neutral decision-maker
simultaneously tries to improve his payoff and reduce the risk.

Key words: strategy, uncertainty, payoff, risk function, Niehans-Savage risk, principle
of minimax regret.

1. Introduction

1.1. Interval uncertainties. In this paper a mathematical model of decision
making at conflict is represented by a one-criterion problem under uncertainties
(OCPU). Uncertainties arise due to the incompleteness of knowledge about the
realization of the strategies chosen by a decision-maker (DM). For example, the
economic system is generally exposed to the unexpected hard-to-predict

10
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supplies, change of the demand for the produced goods) and from the inside
(the emergence of new technologies, the breakage and replacement of the
equipment and so on). A detailed classification of uncertainties in modern
economic systems was considered by V.S. Diev in [1]. In the present paper we
have restricted ourselves to the interval uncertainties. The limits of changes are
the only thing known about these uncertainties, and any probability
characteristics are just absent. One can find the review of interval uncertainties
in [2]. For taking into account of uncertainties we shall use the method proposed
by V.l. Zhukovskiy in [3, 4, 5]. This method makes it possible to pass from OCPU
to a one-criterion problem without uncertainty.

1.2. Principle of minimax regret. Now we pass to the statement of the problem.

We consider a one-criterion problem under uncertainty @ - <X,Y, f(x, y)> .In

the problem ™D DM chooses his strategy Xe X R" so that the value of scalar
criterion f(X,y) will be as large as possible. When choosing his strategy DM

should allow for emerging of any uncertainty yeY < R" unpredictable in
advance. The only thing known about these uncertainties is variation boundaries
of possible values. The presence of uncertainties leads to a set of results
f(X,Y):{f(X,y)\Ver} generated by Xe X . The set f(Xx,Y) can be

constricted using risks.

Accounting of risks is an actual problem of economics. This fact is confirmed by
the 1990 Nobel Prize awarded to Harry Max Markowitz [6] for a new approach
to the investment risk research. What is risk? Under the risk we will understand
the possibility of deviation of the realized values of the criterion from the desired
value. Note that this definition is consistent with the "usual" microeconomic
risks described, for example, in [7, p.40-50].

We recall that the famous Swiss economist Jurg Niehans in 1948 and the
American mathematician, economist and statistician Leonard Savage in 1951

11
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proposed in [8, 9] the principle of minimax regret, allowing for OCPU to build a
guaranteed risk. This principle received in the literature the name of “Savage
risk” (called “Niehans-Savage risk" later).

For a one-criterion problem @ - <X,Y, f(x, y)> the principle of minimax regret
is to construct a couple (x", R]rc ) € X xR that satisfies the chain of equalities

Rt =maxR¢ (x",y) = min maxR¢ (x,y), (1)
yeY xeX yeY

where the risk function (by Niehans-Savage)
Re (X, y)=max f(z,y)—f(xy). (2)
zeX

The value R]E from (1) is called a Niehans-Savage risk for the problem D, The
risk function Ry (X, y) estimates how far the realized value of criterion f(x,y)

"does not reach the best" (for DM in problem F(l)) value max f(z,y). It's
2eX

obvious that DM’s objective point is to choose his strategy X € X so that the
value of Rf (X,y) will be as less as possible. Following to the principle of

guaranteed result, DM expects the greatest resistant from uncertainty (see (1)).
DM constructs the risk function (by Niehans-Savage) (2) for f(x,y). A value of

this risk function is called a Niehans-Savage risk. Note two circumstances: first,

in TD 3 criterion f(x,y) corresponds it’s own risk R (X,Y) (see (2)); second,

DM chooses his strategy X € X so that the risk R (X, y) will be as less as

possible; when choosing his strategy DM should allow for emerging of any
uncertainty y(-)eY”™, y(x): X =Y.

12
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2. New approach to the decision making in OCPU

2.1. Introductory remark. Here we use the approach from [12], which was
proposed for non-cooperative games. For this, we have to pass from OCPU to a
problem of guarantees (without uncertainty).

Till now the DM’s point was to choose his strategy so, that his payoff was as large
as possible. But in this paper we consider that the decision-maker (DM)
simultaneously strives to improve his payoff and reduce the risk. In this case the
decision-maker is called a risk-neutral decision-maker. We recall that DM

constructs a Niehans-Savage risk function R¢ (X,Y) (2), the value of this function

is called a risk. The Niehans-Savage risk R]E is determined by the chain of

equalities (1). This is the risk that DM strives to reduce. Here two questions arise:

1. How to construct one criterion, which combines the desire to increase the
payoff and reduce the risk at the same time?

2. How to find a strategy that satisfies both desires of the decision-maker,
and how to take into account the uncertainty?

2.2. How to combine the desire to increase the payoff and reduce the risk?

Construction of Niehans-Savage risk function. We recall that according to the
principle of minimax regret (by Niehans-Savage) the DM’s risk is a value of risk

function R; (X, y)=max f(z,y)— f(X,y), where flx,y) is DM’s payoff function

VAS

in the problem ™ To construct the risk function R (X,y) we shall determine
the maximum f[y]= max f(X,y) for Yy eY . To do this we will consider that

DM forms his strategy as a counterstrategy Xx(y):Y — X such that
ma)l(xf(x,y):f(x(y),y):f[y] VyeY . The set of all counterstrategies is

designated by X" (the set of n-vector-functions x(y):Y — X defined over Y

13
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with values from X ). Thus, to construct the first component in the right-hand
side of equality (2) the decision-maker (DM) should solve a one-criterion

problem <XY,Y,f(x,y)> for each uncertainty yeY . As a result a scalar
function f[y], which is determined by equality

flyl= max, f(x,y), VyeY, (3)

should be constructed. And only then the risk functions (by Niehans-Savage) are
built according to formula (2).

Continuity of risk functions. Strong guaranteed payoffs and strong guaranteed
risks. We use the following designations. The set of compact sets in Euclidian

space R* is designated by comp R¥. The fact of continuity of a scalar function
w(X) on X is designated by y(-) e C(X).

In this subsection the base proposition (see [10, p. 54, 187]) is

Proposition 1. If X ecompR", Y ecompR™ and f(-)eC(X xY), then

a) function max f (X, y)is continuouson Y,
xeX

b) function miYn f (X,Y)is continuous on X.
ye

Corollary 1. If X ecompR", Y ecompR™ and f(-)eC(X xY) in the problem

'™, then the Niehans-Savage risk function R, (x,y) e C(X xY).

Turn to the strong guaranteed payoff and risk for the problem D we use one
of the three uncertainty accounting methods proposed for decision makingin [3,
4]. This method is that the payoff function f(x,y) from r® s put into

correspondence to it's strong guarantee f[x]=min f(x,y). Hence, using a
yeY

14
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strategy x € X DM provides himself a payoff f[x]< f(x,y)VyeY (for any

realizations of the uncertainty y €Y ). This strong guaranteed payoff f[x] is quite

natural when interval uncertainties are considered. The set of values Y c R™ is
the only thing known about these uncertainties y €Y , and any probability
characteristics are just absent.

Proposition 2. Ifin T® thesets X and Y are compact ones, the payoff function
f(x,y) is continuous on X xY , then the strong guaranteed payoff

f[x]=min f(x,y) (4)
yeY

and the strong guaranteed risk

Rf [x]=maxR¢ (X, ) (5)
yeY

are continuous scalar functions on X .

This proposition follows immediately from Proposition 1, corollary 1, and

continuity of f(x,y) and R;(x,y) on X xY .

Remark 1. First, the meaning of the guaranteed payoff f[x] from (4) is as follows.

Whatever uncertainty y €Y is realized in the problem D the decision-maker
(DM) using his strategy X € X provides himself the payoff f(X,y) which is not
less than f[x]. Thus, the set of payoffs f(x,Y)={f (X, y)\Vy €Y} generated by

X € X is bounded below by the strong guaranteed payoff f[X].Second, the set

of all Niehans-Savage risks R; (X, y) which can be realized for all uncertainties

15
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y €Y is bounded above by the strong guaranteed risk Rf [X]. Really, we get

from (5) that

R:[XI=Rf (X,y) VyeY.

Using his strategy x € X the decision-maker (DM) simultaneously provides
himself the strong guarantee of payoff f[x] and the strong guarantee of risk

R, [x].

Transition from OCPU I'" to a two-criteria problem. The aim of the decision-
maker (DM) to increase his payoff and simultaneously reduce the risk
corresponds to the two-criteria problem under uncertainty

L, = (XY LF(xy), R (x,y)}).

Here X and Y arethesameasin T . In I', we pass from the criterion f(X,Y)

to the two-component vector-criterion {f (X, y¥), —R¢ (X, y)}, where R¢ (X,y) is

a Niehans-Savage risk function. In the problem I', the DM’s aim is to choose a

strategy X € X for which both criteria f(x,y) and —R,(X,y) simultaneously
take the largest possible values. That is why we use Rt (X,Y) with the minus
sign. Due to R;(X,y)20 for V(x,y)e X xY the increase of —R¢(X,Yy) is

equivalent to decrease of R (X,Yy). When choosing his strategy the decision-

maker should allow for emerging of any uncertainty y €Y unpredictable in
advance.

The presence of only interval uncertainties y €Y in the problem I, justifies

the possibility for the decision-maker to focus on the strong guaranteed payoff

16
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f[x] from (4) and the strong guaranteed risk R;[x] from (5). This approach

leads to the transition from the problem D to the two-criteria problem
without uncertainty

5 =(X,{f[x],—RIx]}),

in T the decision-maker should choose his strategy X € X so that the both

criteria f[x] and — R [X] simultaneously will be as large as possible.

Then, for the construction of a strong guaranteed payoff and risk, the results of
the mathematical theory of vector optimization should be involved (see [12]). In
this paper we use the solution of a multi-criteria problem proposed by Italian

economist and sociologist Vilfredo Pareto in 1909 [11]. In the problem Fzg the

strategy X" is called maximal by Pareto if for any xe X the system of two
inequalities f[x]> f[XP], —-R¢[x]>-R¢ [XP] is incompatible, besides at
least one inequality is strict. As a result, we come to the following definition
Definition 1. The triple (XP, f[XP], R¢ [XP]) is called a strong guaranteed by
Pareto solution for the problem Fzg , if

a) xP is maximal by Pareto for the problem I'Y;

b) f[x"] is a value of strong guaranteed payoff f[X]:miYn f(x,y) for
ye

x = x" in the problem T'D;

c) R.[x"] is a value of strong guaranteed risk R [X]=maxR¢ (x,y) for
yeY

X=X .

The definition of maximal by Pareto strategy X~ implies

17
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a) if the use of a strategy X # X" (X € X ) leads to an increase in one of the
criteria, then at least one of the other criteria will inevitably decrease;
b) there is no a strategy x € X such that the values of all criteria increase

compared to the values of criteria at x = x".
The following proposition is obvious.
Proposition 3. Let in the problem Fzg there exist X" € X and numbers

a, B € (0, 1) such that X" minimizes the scalar function ®[x]=a f[x]- SR, [X]

, I.e.

®[x"]=max(e f [x] - AR, [X]). (6)

Then x* is maximal by Pareto in the problem 1"29.

Remark 2. Let us consider the convolution of criteria (4) and (5) in the form of
®[x]=a f[x]- BR,[X] . First, even if for X # X" we get an increase of the

guaranteed payoff f[x]> f[xP], then due to x” is maximal by Pareto and
Rt [X]>0 this increase of the guaranteed payoff will inevitably lead to the

increase of the guaranteed risk R [X]> Rj [XP]. And on the other hand, a
decrease of the guaranteed risk R¢[X]<Rj [XP] leads to a decrease of the

guaranteed payoff f[X]< f[xP]. Both of these cases are highly undesirable for
the decision-maker (DM). Second, due to R¢[x]>0 the increase of

a f[x]- BR;[X] corresponds to the DM’s desire to increase f[x] and reduce

R¢[X] simultaneously. That is why we use the transition from a two-criteria

problem Fzg to a one-criterion problem

18
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(X, ®[x]=af[x]- AR, [x]). (7)

To answer the second question from subsection 2.1 we pass from the problem
'™ to the problems Iy, I, '3, where

L=(X, Y, {f(xy), = Ry(x,1)}),
r,=(X, {f[x], - R[x]}), (8)

Ty=(X, ®[x]=af[x]- AR, [x]).

Here the strategies Xxe X R", uncertainties yeY c RM, the payoff function
f(x,y) and the Niehans-Savage risk function Rt (X,y) are determined on

(X,y¥) e X xY , the numbers «, 5 (0, 1).

Remark 3. Let us list the advantages of the solution given in Definition 1.

First, for payoffs the low bounds f[XP] <f (XP, y)Vy €Y are determined, and
for risks the upper bounds R¢ [XP]Z Ry (XP, y)Vy eY are determined. Note
that the existence and continuity of f[x] and R¢[x] are provided by

X ecompR”, Y ecompR™ and f(:)eC(X xY) (see Proposition 1).

Second, the increase of the Pareto guaranteed payoff (in comparison with

f[xP]) inevitably leads to the increase in the guaranteed risks (in comparison
with R¢ [XP] ). And the decrease in the guaranteed risk leads to the decrease in

the guaranteed payoff.

Remark 4. Definition 1 yields the following scheme for constructing the strong
guaranteed solution. It consists of four stages.
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Stage I. For f(x,y) we find f[y]=max f(X,y) and construct the Niehans-
XeX

Savage risk function, namely R¢ (x,y) = f[y]— f(x,y).
Stage Il. Find the strong guarantee for the payoff f[x]=min f (X, y) and for the
yeY

risk R¢ [x]=maxR¢ (X,Y).
yeY

Stage lll. For two-criteria problem I", we find the maximal by Pareto strategy

x" . Here we can use Proposition 3 setting a= =1 in (6). Then the finding of the
maximal by Pareto strategy in the problem I3 is reduced to the construction of

XP such that

max (f[x]-R¢[x]) = f[x"]-R¢ [x"] (9)

XxeX

Stage IV. For x" we obtain the values of strong guarantees f[xP] and Rg [XP]
. The triple (XP, f[XP],Rf [XP]) constructed in result is a solution satisfying

Definition 1. Thus, the strategy xP generates the guaranteed payoff f[xP] for

f (X, y) and the guaranteed Niehans-Savage risk R¢ [XP].

Conclusion

In the current paper the problem of choosing a strategy in OCPU (one-criterion
problem under uncertainty) is solved. Using the strategy proposed in this paper
the decision-maker (DM) takes into account the influence of uncertainty and the
desire to improve the payoff while reducing the associated risk. To assess the
influence of uncertainties the Niehans-Savage risk function is used. The value of
this function under a concrete DM’s strategy is a risk measure. Using the concept
of strong guarantee from [3, 4] we propose a new approach to solving OCPU.
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This approach consists of a construction of a "game of guarantees" without

uncertainties and then for this game of guarantees the problem of two-criteria

optimization is solved. Herewith all three of mentioned factors (uncertainty,

payoff and risk) are taken into account.

The authors would like to thank the Russian Foundation for Basic Research
(project no. 14-00-90408) and to the National Academy of Sciences of Ukraine
(project no. 03-01-14) for financial support.
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COrnACOBAHUE 3NNEKTPOAUHAMMUKU C
MEXAHUKON. YACTb 1

Monos L.11.

Poccunsa, KYPFAHCKUIN TOCYAAPCTBEHHbIA YHUBEPCUTET

AHHoOTaumA. oKas3aHO, 4YTO KNaccuyeckada MogeNb MArHUTHOrO MOANs AONycKaeT
HapyleHMe TPeTbero 3aKoHa HblOTOHa, WCKAOYaeT B3aMMOLENCTBME COOCHbIX
3/1EMEHTOB NMPOBOAHUKOB C TOKAMM, HE NPeAyCMaTPMBAET CyLLEeCTBOBaHME MOMEHTOB
CUN, AEUCTBYIOWMX Ha 3/1eMEHTbI NPOBOAHUKOB, 3aKOHOM AMnepa NPUHATO CYMTaTb
dopmyny B 0bLLEM CNydyae HECOBMECTUMYIO C €0 OCHOBHbIM pe3y/ibTaTom. [locTpoeHa
dbopmanbHas MoAenb aHasora 3N1eKTPOMArHMTHOrO NoJsi, HE MMEHLAsa YKa3aHHbIX
ocobeHHOCTEN, NPM 3TOM MOAE/b YA0BNETBOPAET OCHOBHOMY TpeboBaHMio AMnepa —
6e3ycnoBHOMY BbINOJIHEHUIO TPETbEro 3aKOHA HbloTOHa.

KnioueBble cnosa: a6CTpaKTHaFI moggenb, nonepevyHoe, npoaosibHoe BSHVIMO,EI,el‘;iCTBVIe,
TaHreHunaabHoe, HopmasJsibHOE nojae.

BesepeHue

B cywecTtByowen mogenm MarHUTHOrO MOAA CUAbl B3aMMOLEWNCTBMA MEXKAY
3aMKHYTbIMW KOHTYPaMM C TOKaMU yO,0BNETBOPAIOT TpeTbeMy 3aKoHYy HbloToHa
(T3H). OgHaKo 3TN CUNbI ABNAIOTCA PE3YIbTAaTOM CNOXKEHMA INEMEHTAPHbIX CUA,
OENCTBYIOWMX MEXAY MaNnblMM 31eMeHTaMM NPOBOAHUKOB C TOKaMM, ANA
KoTopbix T3H moxeT HapywaTtbcA. Ha pucyHke 1 npeactaBneH npeaenbHbIn
CNy4YaM TAaKOro HapyLeHus.
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Puc. 1. HapyweHune T3H

Nep.biit anemeHT nposoaHuka dl, c Tokom |, aeiicteyet Ha BTOpOI € cunoi
1
dF, = 1. [dl, dB, =22 Fgp T4l ¢ (1)
21 2[ 2 1] 47"_3 |: 2[ 1 ]],

roe dB1 — MarHuTHaa MHAyKumaA, Lol — marHuTHas npoHuuaemoctb, I' — paauyc-
BEKTOP.

3Ta CcMla UMEeeT MAKCMMaAJIbHOe 3HAYeHMe, NMOCKO/IbKY BCE MepemMHOXKaemble
BEKTOPbl B3aMMHO NepneHAUKYAsPHbl. B To e Bpems, BTOPON 3/1eMeHT
AEeNCTBYET Ha NePBbIN C CUTON

1l
dF, = 1,[dl,,dB, ] =%[dll,[dlz,rﬂ =0,

Tak Kak dl, n r KoakcuanbHbI.

Mopaenb MarHMTHOro NoAs UMEET PAd APYrMx NPOTUBOPEYUNI, KOTopble ByayT
MOKa3aHbl HUXKe.

Llenbto HacToswen paboTbl ABNAETCA HE UCMPaBAEHUE CYLLECTBYIOLLEN TEOPUM
3/IEKTPOMArHUTHOrO Mo, a NocTpoerue 8 V> mosenm bopmanbHOro aHanora
3/1eKTPOMArHUTHOro MoJsA, C OAHOM CTOPOHbI — MAKCMMa/ZbHO MOXOXel Ha
3N1eKTPOMArHUTHOE NoJie, C APYro CTOPOHbI — He BCTYNatoLLLEeN B NpoTUBOpeEUMnE
c T3H — oAHMM M3 OCHOBHbIX 3aKOHOB MEXaHWKM M CBOBOAHOM OT APYrux
NPOTUBOPEUYUIA MOAENN ISNEKTPOMArHUTHoro nona. Ha HeBO3MOXHOCTb
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HapyweHus T3H npu B3anmoeincTesnum npoBoAHNKOB C TOKAaMM yKa3sbiBan AMnep

[1].

[anee BenUUYMHbI POPMANbHOrO aHasora 3NEKTPOMArHUTHOro nons Ana
OT/INYMA WX OT COOTBETCTBYIOLWMX BEANYMH 3S/IEKTPOMArHUTHOro nons
ob6o3Havatotcsa gpyrum wpndtom: q,1,B,H,D,E,F —q,/,B,H,D,E,F .

B KauectBe ogHOM M3 NPeaNOCbINOK AANbHENLLEro PacCMOTPEHUA MOXKeT BbITb
pacCcMOTpeHa WM3MeHeHHasa KoHdUrypauma BbllenpuBeLeHHOro npumepa, B
KOTOPOM BTOPOM MPOBOAHWK PACMONOXKEH NapannenbHO NepBOMy, MPU 3TOM
OHW MeprneHAUKYNAPHbI COeAMHAIOWEMY UX PALWNYC-BEKTOPY, TaK, YTO CWUAbI
B3aMMOAENCTBUA NeXKaT Ha OAHOM NpAMon. T3H B 3TOM cnyyae He HapyLaeTca.
Mpn aTtom

dF = — io;t Ildli,IZZdlz 2)

1. Nepsblii Npu3Hak ¢opmanbHOro aHasNora 3NEKTPOMArHUTHOrO NoOAS,
COBNajAaloLWMiA C COOTBETCTBYIOLMM NPU3HAKOM MAarHUTHOro nons

3TOT NPU3HAK COCTOUT B TOM, 4TO €C/I 31IEMEHTbI POPMAIbHbBIX aHAIOrOB TOKOB
1,dl, v 1,dl, nexaT B 0AHOW NJIOCKOCTM S M NEPNEHANKYNAPHBI COeAMHAOLLEMY

NX pPagMyc-BEKTOPY I, TO TaK¥Ke KakK U B (2) OHM B3aMMOAENCTBYIOT C CUIOM

Idl, -1,dl, r,

4nr?  r’

I (% DR (2
Amr?

dF, =—dF, =—m

3pecb m — popmManbHbIM aHANOT MAarHUTHOM MPOHULLAEMOCTH.

Ecam S, u S, — nnockocTn, 06pasoBaHHbIE COOTBETCTBEHHO NMapamy BEKTOPOB

Idl, rvidl,, r,noa—yronmexay S u S,, 10
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S1 S2
dF:—m (Ildll)n (Izdlz)n cosa. . (3)
Anr®

2. Bropoe npotusopeune moaenn MarHUTHOro nons

HecmoTpsa Ha To, YTo AMNep cYMTasl, YTO CU/Ibl B3aUMOAENCTBUA COOCHbIX TOKOB
CYLLECTBYIOT (3TOT BbIBOA, OH cAeNas, B TOM YUC/IE, U HA OCHOBAHUU COBCTBEHHbIX
MHOTOUYUCNEHHbIX SKCNEPUMEHTOB), B KNAaCCUYECKON MOJENIM MarHUTHOIo NnosA
COOCHbI€ NMPOBOAHMKM C TOKaMM HE B3aUMOAENCTBYIOT.

U3 Toro O6CTOHTe}'IbCTBa, YTO CUNa BBHMMO,D,EVICTBVIH 3/1eMeHTOB NPOBOAHNKOB C
TOKaMM ABAAeTCA rpagueHToOM 3Heprmm mMmarHMTHOro nonaAa, CosgaHHoOro aTMMmm
a1IeMeHTaMy, cnegyet, 4YTto Mmexay s31emeHTamMn Co CTa6VI}'IM3VIpOBaHHbIMVI
TOKaMM cyuiectsyeT CUa B38MMO,£I,€VICTBVIFI, ecnn npn nsmeHeHmMn pacCtoAHnA
mexay HUMMU 3SHEPrmAa pesyabtupyrowero nosAa, Co3gaHHOro 3sjieMeHTamMu,
n3meHsaeTca. Bnpeap, ana Toro, yTOObI HE YCNOXHATb PaACCyXKAEHUNA yHETOM
BAINAHUNA BHEKTpOI\AaFHMTHOﬁ MHAOYKUUN, nmeeTcAa B Bunay, 4yTO
pacCMmaTpmnBaemMble TOKN ABNIAKOTCA CT36MﬂM3MpOBaHHbIMM.

Ecnn coocHble NPOBOAHUKU C TOKAMU HE B3aMMO,CI,eI‘/’1CTBy}OT, TO ANA HUX AO0N1XKHO
BbIMOJIHATLCA TOXKAECTBO

0
[Fdr=A=w,-w, =0,

roe A — pabota, W — aHeprua cyMmapHoro noss o6omx npoBoaHMKoB [2—5]. 9To nerko
NpPOBEpPUTD.

Mpunycnosundli=dl=dl, h=—hwnr=wx
H2
Woo :2“‘0“_[7(:1\/ ;tO;
\Y

rae H— HanpAaXeHHOCTb N0/1A O4HOro NPOBOAHUKA.
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Mpn r=0 Wo =0 un W,-W_#0. 3To 03HayaeT, 4TO COOCHble NPOBOAHMUKM C

TOKaMM B3aMMOZAENCTBYHOT C CUJION

dw

F=—""
dr -

(4)
B a3TOM cBA3M BO3HMKaeT HeobXOAMMOCTb BbIACHWUTb, B KaKoOM mepe
3KCMEPUMMEHTbI, BbINOJIHEHHblIe Bno u CaBapom, WMCKAOYAKT BO3MOXKHOCTb
CYLLLECTBOBAHUA 3TOMU CUbI.

3TN 3KCMEPUMEHTbI, NO CYWECTBY, HE SIBAANUCL ONbITaMM MO ONPeAesieHuIo
HanpAMeHHOCTU MarHUMTHOro nosA. 3TO U He 6blIM  3KCNepPUMEHTbI Mo
OonpefeneHnio B3aUMOOENCTBMA JIMHENHbIX MNPOBOAHMKOB C TOKOM. OHU
3a[lyMbIBa/IUCb U OCYLLECTBAANUCL AN ONPEeAeNeHUs CUibl B3aUMOAENCTBUA
NMPOBOAHUKOB W MOCTOAHHOrO MarHuTa. He cnyyaliHo B dopmyny Bxoauna
«MarHuTtHas macca» m (F=mldIsing/r?*). A NOCKOMbKYy AeiCcTBME MarHuTa
onpeaenseTcs 4enNCcTBUEM KPYroBbiX TOKOB, KOTOPbIE MOXKHO YC/I0OBHO 3aMEHUTb
OAHWUM 3KBUBANEHTHbIM KPYroBbIM TOKOM, TO 3KCNEPUMEHTbI MO CYLLECTBY
NMoKasbiBa/iM, KaK OTPE30K JIMHEMHOro npPOBOAHWKA B3aMMOAEWNCTBYET C
KPYroBbIM TOKOM.

MycTb MarHWUT pacrnosaaraeTca Ha OCU JIMHEMHOro NPOBOAHWKA (HO He camom
NPOBOAHMKE) TaK, YTOObl OCb COBMNaZana C NI0CKOCTbIO KPYroBOro TOKa MarHuTa.
KpyroBoi TOK MOXHO npeacTaBuTb B BWUAE ABYX TOKOB, HAMNPaB/AEHHbIX B
NPOTUBOMONOMHbIE CTOPOHbI M COOCHbIX IMHEMHOMY NPOBOAHMKY. OAMH U3 3TUX
TOKOB B COOTBETCTBUMU C (4) NpUTArMBAETCA K IMHEMHOMY NPOBOAHUKY, @ BTOPOIA
C TAaKOM e No BeAMYMHE CUNOMN OTTA/IKMBAETCA OT HEr0 M CyMMaApHOEe OCeBoe
ycunume paBHO Hy 0. 1o 3ToN npuumnHe akcnepmmenTbl bLUo n Casapa He morau
BbIABUTb CUIY B3aMMOAENCTBUA COOCHbIX NPOBOAHUKOB U, CNe[0BaTe/NbHO, He
AA0T HUKAKMX OCHOBAHWUM ee «3anpeTuTby.
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Takum o6pa30M, BTOPbIM MpoTUBOpPEHnNEM K/laCCUYeCcKom moaenn MmarHUTHoOro
nona ABAAEeTCA npoTusopeymne ¢ Mmetogom onpeaeneHnAa CUNbl Kak rpagneHTa
Heprmnn, 1.€. OTCYyTCTBUE Yy4€Ta CNI0BOTIO BBBMMO,EI,EVICTBMFI mexay COOCHbIMMU
COCTaBAAOWMMUN S3N1€MEHTOB NPOBOAHMUKOB C TOKaMN.

Mopgenb  KBa3MaNEKTPOMArHUTHOrO nona  CcBoB6OAHA OT  yKa3aHHOro
npoTUBOpPEYMA.

3ameuaHue. HetpygHo ybeantbca, yto T3H HapywaeTcs Toraa, Korga BeKTopbl
dl meloT NPoAoNbHblE COCTaBAAKOLWME, KOAKCUa/bHble paanyc-BeKTopy. M3
3TOro cneayeT BbIBOA: €C/M UCXOAMUTb U3 TOro, YTo T3H HapyLwaTbCA HE MOXKeT B
CUNy CBOEN BCeobWHOCTU (MO KpalHel mepe, B YCNOBUAX MArHUTOCTATUKM),
3HAYUT, NPU KNACCMYECKOM pacyeTe 13-3a 4BOMNHOIO BEKTOPHOIO NPOM3BEAEHMA
(1) TepstoTCcA cunbl B3aMMOAEWCTBUSA MPOAO/bHbLIX MPOBOAHWUKOB WU UX
cocTasaawwmx. Ha cywectsoBaHMe 3TUX CMA YKasbiBaa AmNep M UX Hanuyume
060CHOBAHO BblLLE.

MOCKO/IbKY pacyeT Ccun MeToaoM [ABOMHOIO BEKTOPHOro npou3BeaeHus
KOPPEKTEH /INLLIb B CAy4Yae, KOrAa nepemMHoMKaemble BEKTOPbl OPTOroHa bHbI,
cnepyet npuberaTb K bosee yHMBepPCasibHOMY METOAY OnpeAeneHus CUN Kak
rpagmeHTa aHepruu (4).

3. Bropoit npusHak $HOpPManbHOroO aHasora 3NEeKTPOMArHUTHOTrO MoAfA, He
COBMagaloWmii C  COOTBETCTBYIOLWMM NPOTUBOPEUYUBBIM  NMPU3HAKOM
MarHUTHOro nons

3TOT MpW3HAK 3aK/OYaeTcA B TOM, YTO COOCHble 3/71eMeHTbl (pOPMasIbHbIX
aHanoros Tokos /,dl, u /,dl, B3aumopeiicteytoT ¢ cunoit

Idl, -1,dl, 1,

4rr? ’

dF, =—dF, =—km
.

hdl) (1,dl
dF:_kTm(l li;-c(rZZ 2)1’ (5)
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roe kT — HeKoTOopblli 6e3pasmepHbli Ko3ddULMEHT, BeMYMHaA KoToporo byaper

yCTaHOBNEHA HWMXKe. B KnaccMyeckom mopenn MarHMTHOro B3aMMOAEWCTBMA 3Ta CUA
CYMTAETCA PABHOM HYAIO.

4. O6wMmii cnyyaid B3aMMHOrO pPacnosioXKeHUA 31eMeHTOB (PopManbHbIX
aHaNoros TOKOB

B obuwem cnyyae B3aMMOAENCTBYHOLLME 3INEMEHTbI GOPMabHbIX aHANOMoOB
Tokos dl, n Ldl, pacnonoxeHbl nog yrnom y OTHOCWUTENbHO APYr Apyra u

COCTaBMAIOT C COEAMHAIOWMM WX paguyc-BeKTopom I yrabl @ U ¢, . B

COOTBETCTBUM C TEOPEMOWN KOCUHYCOB A5 CTOPOH CHEePUYECKOro TpeyrosibHUKa
MOKHO MOKa3aTb:

COSy = Sing,SiNg,Ccoso. + COS(,COS(, . (6)

Bektopbl /dl, u 1,dl, moxHO pasnoxutb Ha nonepeunbie (Ldl)S, (1,dl,)3% v

npogonbHble (dl)_, (1,dl,). coctaBnatowme oTHoCMTEeNbHO paanyc-BekTopa. B

cootseTctBuM ¢ (3), (5) n (6) cymmapHasa cuna B3aMMOAENCTBUA IN1E€MEHTOB
popmanbHbix aHanoros Tokos /dl, u 1,dl, pasHa

o GEDTGADT (L)),
4mr? t 4mr?

—m (1dlsing,)(/,dl,sing,) coso—k m (,dl; cosg,)(/,dl, cos ¢,)
Anr? ! Anr?

1,dl1,dl,

(sing,sing,cosa +k, cosg, coso, ) =
Amr

_idid,

2

[cosy + (k, —1)cos@, cos e, |. (7)
Anr

dF HanpaBneHa Baonb I.
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BbipaxeHue (7) coBnagaeT ¢ ocHoBHOW popmynoi Amnepa NPUMEHUTENBHO K
MarHMTHOMy B3ammogeicTeuto. Mo-BUAMMOMY, ABAAETCA HeAopasymeHuem
cyMTaTb 3akoHOM Amnepa BbipaxeHue (1), KoTopoe B obuEem cayyae
HECOBMECTUMO C €ro0 OCHOBHbIM Pe3y/IbTaToOM.

Mpn atom Amnep nonaran kT:—O,5. OpgHaKo 3Ta Be/MYMHA HyXAaeTcA B

yTOuHeHuMWU. [nAa ee onpeaeneHus notpebyerca MNPOACHUTb CUTyauUUKo C
MOMEHTaMMU.

5. MomeHTbl cun B KAACCMYECKOM MArHUTHOM MnoJsie U 3auMCTBOBaHue
pe3ynabratoB ANA ¢opmanb|-|oro dHanora 3Z1IeKTpoOMarHUTHOro nonA

Ecnun B cucteme n3 N KOHTYPOB C TOKamMm KaKoMn-To KOHTYpP noA, AG%CTBMEM nonA
noBepPHETCA Ha yron d([), TO 3HEPIrnA MmarHMTHOro NosiIA USMeHUTCA Ha BEINYNHY

dW,, u cosepwutca mexaHudeckas pabota Mdo , rae M - momeHr,
AevcTBytowmnin no HanpasnerHuto doe. Ans K -ro KoHTypa ypaBHeHMe no BTopomy

3aKoHy Knpxroda:
iR +d¥, /dt=e,.
Mpu yMHOXKeHMM ypaBHeHMA Ha i, dt nonyyaetca
iZR dt +i d¥, =ei,dt.

lna BCeli COBOKYMHOCTM KOHTYPOB
n n n
Y iR dt+ > i dP, = i dt
k=1 k=1 k=1
nnn

Si,d¥, =Y edt— S iR dt
k=1 k=1 k=1
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o710 dHEepruna, noayd4eHHaAa ot MICTOYHUKOB 3ﬂeI-(Tp0LI,BM)~KyLLI,EV1 CUNbl 3a BbIMETOM
Tenna. B cOOTBETCTBUM C 3aKOHOM COXpPaHeHNA aHeprnmn

3 i d¥, = Mdo+dW,, .

k=1

3 i, d¥, —dw,
k=1

do

M = (8)

B yacTHOM cny4ae, ecim Npu noBopoTe KOHTypa Ha yron d¢ Toku BO Bcex
KOHTYpax MEeHAIOTCA TakMm 06pa3om, uTobbl MOTOKOCLENIEHUs OCTaBaauCh
HeusmeHHbiMK, T.e. d¥, =0, M =—dW,, /de.

MNpeacTtaBnseT UHTEpPeC APYror 4YacTHbIM cay4am co CTabuamsampoBaHHbIMU
ToKamu (i, =const), AnAa KOTopbIX

1.
1 : 1.

MNpu noactaHoBKe B (8)

n,. 1.
Ld¥Y, — =) i,d¥
M:kzﬂlk k 2kz=1:k k:dWM.

do do
Takum o6pa3om, NoNyYeHbI Cneaytolne pesynbraTbl:

5.1. B 060MXx PacCMOTPEHHbIX YacTHbIX C/Ay4aax MPUPaLLEHNE 3SHepPrum
marHutHoro nona dW,, pasHo mexaHuyeckoit pabote Mde.
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P

\

5.2. B nepBom 4acTHOM cny4yae paboTa COBepLIAETCA 33 CYET U3MEHEeHUs
3Hepruu nons.

5.3. Bo BTOpomM 4aCTHOM cny4ae W paboTa M U3MEHEHWEe 3SHepruu
OCYLLECTBAAIOTCA 33 CHET SHEPrMn BHELWHUX UCTOYHUKOB.

5.4. Ha o6bekTb! (1dl), ncnbitbiBatowme so3peincrsme co cTOpoHbl MarHMTHOTO
nonAa, AeWCTBYIOT MOMEHTbI, €CIN 3HEPrusa COBOKYMHOro MarHUTHOTO MNOAS
asnaetca GyHKUMel yrnos (o4HOM M3 CTOPOH KOoTopbix asnsetca dl ).

5.5. ns onpeAeneHUs MOMEHTOB HY)KHO aHa/IMTUYECKME BblparkeHua And
3HEepPruM MmarHutHoro nonsa npoauddepeHymMpoBatb No yrnam, GyHKUMU
KOTOPbIX BXOAAT B COCTaB 3TUX BblPaXKEHWUN.

5.6 B nepBom 4YacTHOM C/ly4ae noje  CTPeMuUTCA  MNOBEPHYTb
B3aMMOAENCTBYIOWMNIA C HAM OOBEKT Takum obpasom, 4yTtobbl 3Heprma nona
ybbiBana.

5.7. B cnyyae CcTabuaM3MPOBaAHHbIX TOKOB MO/MEe CTPEMWUTCA MNOBEPHYTb
B3aMMOAENCTBYIOWMNIMN C HUM OOBEKT TakKMM 06pa3om, 4Tobbl 3Heprus nons
BO3pacTana.

Ona onncaHmna popmManbHOro aHanora 31eKTPOMarHMTHOro NoAs 3aMMCTBYHOTCA
pe3ynbTtatbl No n.n. 5.4, 5.5, 5.7., a umeHHO:

5.8. Ha anemeHTbl ¢opmanbHbix aHanoros Tokos /dl , wucnbiTbiBatOWwMeE
BO3JENCTBME CO CTOPOHbI NOAA, [AENCTBYIOT MOMEHTbl, €C/NU 3SHeprus
COBOKYMHOro nona sBnsetcs ¢yHKUMen yrnos (O4HOM M3 CTOPOH KOTOPbIX
asnaetca /dl).

5.9. Ana onpepeneHnss MOMEHTOB HYXHO aHa/MTUYECKME BbIPaXKEHUA ANA
saHeprum dbopmanbHoro aHanora 3N1eKTPOMArHUTHOrO nons
npoanddepeHUnpoBaTb NO yriam, GYHKLMM KOTOPbIX BXOAAT B COCTaB 3TUX
Bblpa*KeHUMN.
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5.10. B cnyyae cTtabunmsmpoBaHHbIX GOPManbHbIX aHa/OroB TOKOB MNone
CTPEMMUTCA MNOBEPHYTb B3aMmogencTsyowmii ¢ Hum 3snemeHT [dl  Takum
obpasom, 4Tobbl aHEeprusa nons Bospacrana.

6. YTouHeHue BennunHbl K.

B cooTtBeTcTBUM C (7) aHeprusa ¢opmanbHOro aHanora 3/1eKTPOMarHMTHOro nons
paBHa

W:deI‘:m%[COSy+(kT—l)COS(p1COS(p2]+C. (9)

Ana HarnAgHOCTN MOXKHO A0NYCTUTb, YTO O = 0, ayrnbl @, n @, OCTpbie, paBHbI

MeKay cobon 1 pacnosioXKeHbl Mo 0A4HY CTOPOHY OT paAnyc-BeKTopa.

MycTb kr >1. B cootBetctBun ¢ 5.10. nose CTpemMMTCA MOBEPHYTb 3/1EMEHTbI

TakMm 06pa3om, YTobbl sHEpPrMA Noia Bo3pocaa. A 3TO 3HAYUT, YTO MOMEHTbI
M,, n M,, HanpasneHbl B OAHY CTOPOHY, B CTOPOHY YMeHbLUEHNA @, U @, U

NPUHLMN NPOTUBOAEICTBUA HapylwaeTcA. TakMm 06pasom, NpennonoxKeHue
K. >1 HeBepHo.

Myctb kT<1. MomeHTbl M, U M, ToXe HanpasiaeHbl B OAHY CTOPOHY, B
CTOPOHY yBENIMYEHUA @, U @, N NPUHLMN NPOTUBOAENCTBUA CHOBA HapyLLaeTCA.

Takum o6pasom, npegnonoxeHve K <1 Toxe HeBepHo.

EAMHCTBEHHbIM HenpoTtmnsopeynsbim 3Ha4YeHUEM kr ABNAETCA kT =1. HeCMOTpFI

Ha TO, 4YTO AMNep NPUMEHUTENbHO K KIaCCMYECKOMY MarHUTHOMY MO0
nonyuun apyroe 3Hadenue (K. =—0,5), oH caenan npasunbHbIi BbIBOA:

Cucmema cmpemumca ymeHeWwume ya2on 7y , m.e. 3/1eMEeHMbl CMPeEMAMCA

nos8epHymMbsCa mak, Ymobbl cmame napannesnbHeiMu opye opyeay.
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DTOT BbIBOA, PacnpoCTPaHAETCA Ha (I)OpMaﬂbeIﬁ dHanor aNeKTpomarHUTHoOro
nonA.

[Mpn 3TOM BbINONHAETCA aHaI0Or TPeTbero 3aKoHa HblOTOHa ANA MOMEHTOB

dM, =—dM,, .

7. 3Heprm=|, CUNbl U MOMEHTDbI ANA ¢opmanb|-|oro dHanora aNeKTpomarHUTHoro
nona

N3 (9) c yueTom Toro, uto k. =1

m 1,dl 1,dl, cosy+C=m 1Ldl; - 1dl,
4rmtr 4rmtr

+C. (10)

w 1,dl/,dl
df, =—dF, = aa—r =—-m1Lt=2 471;2 2.C0S

Lns napannenvHsix (aHMuUNapannenbHeix) 31emeHmos hopmasbHbIX AHAM0208

moka 19| cuna esaumodeticmeus He 3asucum om yenoe P u P2, B yactHocTH,
COOCHbIE 3/1IEMEHTbI NPUTArMBAOTCA (OTTANIKMBAIOTCA) C TAKOM YKe CUION, KaK U
nepneHAMKYNAPHbIE COeAMHAILWEMY WX pPaguyc-BeKkTopy (npyv OAMHAKOBOM

PacCTOAHMN MeXKAay HUMK). ITo TaKKe cneayeT u3 (3) u (5), ¢ yuetom TOro, 4Yto
k. =1.

BekTopHas ¢opma 3anucu:
ml [,
dFlZ :_dF21:_4Tcr3 (dll’dIZ)rlz' (11)

Opyrumu cnosamm, T3H ana ¢opmanbHOro aHanora sNeKTPOMarHMTHOro Nons
BbINO/HAETCA NPM N1060OM B3aMMHOM PaCnoIOXKEeHUM 31eMeHTOB GOpPManbHbIX
aHanoros Toka /dl.
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B cooTtBeTcTBMMU C (6)

dF = —m (1dl;sing,)(1,dl, sing,) COSOL—m (1,dl, coso,)(1,dl, cosp,) .
Amr® Amr?

MNepBoe cnaraemoe ABAAETCA CUAOM B3aMMOAENCTBUS MeXKAy NonepeyvyHbIMn
COCTaBAAOWMMN 3/1eMEHTOB. BTopoe cnaraemoe — 3TO CM/1a B3aMMOAENCTBMA
MeXAY NPOAO0NbHBIMWN COCTABAAIOLLUMMU.

[insa yactHoro ciyyas, cootsetcTaytowero (3) (¢, =@, =1/2, a=0)

_idiydl,

dF. =—
Amr?

n

A apyroro yacTHoro ciyyas, cootsetcrsytolero (5) (¢, =@, =a=0)

_idiydl,

dF =—
4mr?

T

Ons atux agyx yactHbix cnyydaes dF =dF,, kak u ykasaHo B Hauyane naparpada.

B cootsetctBUM C 5.8. 1 5.9. Ha 3n1emeHTbl popmManbHbIX aHanoros Toka /dl
OEeNCTBYHOT MOMEHTDI

ow LdlLdl, .
dM,, =—dM,, = P =-m-2 A,lnzr Zsiny

MhL 11, dl. . (12)

dM12 = _dM21 == Anr

Opyrumun cnosamu, aHanor T3H ana momeHToB AN GOpPMasbHOro aHasnora
31EKTPOMArHMTHOrO NOAA BbINONHAETCA NPU Nt0OOM B3aMMHOM PaCnoN0OXKEHUN
31emMeHTOB popManbHbIX aHanoros Toka /dl.
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l.1dl . .
dm,, = W _ mlld il dl, (cos@, sing, cosa—sin @, Cosy, ),
oy, Anr
(N | .
dm,, = oW :mlld iy dly (sin¢, cose, cosa — oS, Sing,) ,
oy, 4nr
8W 1,dl/,dl
dm_ = —m-+—22—Zsin,sing,sina,
“ o 4nr PP
dM =dFrtgy,

dm, =dF rtga,
dM(pl =dF.rtgp, — dF,rctge,,

dM,, =dF.rtge, —dF rctgo, .
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BIOLOGY

37



Science: discoveries and progress SPHAYKA

° ¥ OGPAIOBAHME ON-UINE

Il International Scientific Conference

hitp://eee-science.ru

. . info@indexrost.ru
Czech Republic, Karlovy Vary - Russia, Moscow

September 28-29, 2018

DEMONSTRATION OF EPIGENETIC NATURE OF
TRANSGRESSIONS AT PLANT’S QUANTITATIVE
PRODUCTIVITY TRAITS

DRAGAVTSEV V. A.

RUSSIA, AGROPHYSICAL INSTITUTE

Abstract. Traditional genetic hypothesis about nature of transgressions (main “levers”
of vyield increasing in breeding of self-pollinated plants) based on genocentric
paradigm, and genetic text-books so describe it: if we cross two parents with structure
of two loci — AAbb x aaBB - then (if directed dominance) in F2 should be arise AABB —
transgression on productivity. From new theory of eco-genetic organization of
guantitative character arised new hypothesis about nature of transgressions. It
postulate that in crossing (for example) drought-resistant variety with cold-resistant
variety and cultivate hybrid in climate where character “number grains per plant”
(NGP) is formed in spring on the background of drought, and character “mass of 1
grain” (M1G) is formed in autumn on the background of cold, then genetic systems of
first parent should increase (NGP) and genetic systems of second parent should
increase M1G. Resulting character “mass grains per plant” (MGP) is product NGP x
M1G, it should be higher of best parent i.e. plus-transgression on MGP. In this study, 5
drought-resistant and 5 cold-resistant varieties were selected from Data bank of
program DIAC in 3 geographical points: the first - with constant drought in vegetative
period, the second — with drought in spring and with comfort environment in autumn
and the third — with drought in spring and with cold in autumn. First, the signs and
levels of genotypical correlations (Rg) between NGP and M1G for “population” from
10 varieties in different geographical points was predicted use new hypothesis. Then,
all predicted Rg coincided with the real Rg calculated on experimental data. These
coincidences confirmed the justice of new hypothesis about nature of transgressions.

Keywords: transgressions, their epigenetic (eco-genetic) nature.
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1. Introduction

In traditional genetics generally accepted following hypothesis of transgressions
mechanism: by crossing varieties carrying in two loci alleles AAbb and aaBB in F2
(if directed dominance) must segregate plus transgression - AABB, increase
productivity, and minus transgression - aabb, decrease it [1, P. 339]. This
hypothesis is based on genocentric paradigm of inheritance with its postulate -
"only specific genes determinate traits." With respect to transgressions of
productivity, this hypothesis has not rigorous evidence, moreover, it is refuted
by the facts, when the variety-transgression in the area of breeding gives the
maximum yield, and goes to the 5 th or even 10 th place on the crop when
moving to another zone among other varieties, i.e. transgressions proved
environmentally sensitive. In addition, this hypothesis is not useful for solving
problems of optimal selection of parental pairs for crossing, because the breeder
do not know in what variety of his collection nursery which loci of this variety
and in what combinations are alleles A and B (a and b). It remains unknown
situations in the tens of thousands of other loci of the genome of the concrete
"variety. One from 24 issues of theory of eco-genetic organization of a
guantitative trait (TEGOQT) [2, 3, 4, 5] is the new hypothesis about of nature of
transgressions. It is based on epigenetic paradigm of inheritance and
development and postulate that if the breeding for increasing productivity and
yield is conducted in a climate where the trait NGP —begin development in spring
(in the phase of bushing) against the background of the drought, and the trait
M1G — in autumn (phase ripening) - against the background of the cold, that
when crossed drought-resistant variety with cold-resistance variety will ensue a
hybrid, which NGP increase by systems drought-resistance of one parent, and
the M1G will increase by systems of cold resistance of another parent (the
change of spectrum of gene’s products under the trait when change at limiting
environmental factor — main conclusion of TEGOQT). The resulting trait - "the
mass of grains per plant" (MGP) - is the product of NGP x M1G; while MGP of
hybrid necessarily exceed the MGP of better parent [5, P. 258]. To prove the
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I;/
veracity of this hypothesis the part of experimental data from the Data bank of
cooperative program "DIAC" (Diallel crosses) was analyzed in 2015. Data bank of
Program “DIAC” (Genetics of productivity traits of spring wheat in Western
Siberia) [6] containing over 5 million measurements of quantitative traits of
spring wheat productivity which made in 8 geographic locations (from the
Southern Urals to the Trans-Baikal by parallel and from Tyumen to Ust-
Kamenogorsk by meridian). At any point during the 2 years of the scheme of
complete random blocks in a 4-replication the 15 parental varieties, 105 diallel
hybrids F1, and 105 families diallel hybrids F2 were seeded. At each plant
measured 16 traits of productivity for each trait special programs on the
computer performed genetic analysis on the algorithms of Hayman and
calculations of genotypic correlative pleiades [7]. We selected from Data bank of
Program “DIAC” 3 geographical points with different combinations of limiting
factors (drought and cold) in spring and autumn, 5 drought-resistant varieties
and 5 cold-resistant varieties. After this on the base of new hypothesis we
predicted the signs and levels of Rg between NGP and M1G for each geographical
point and then we calculated real genotypic correlations on the experimental
data for each geographical point. Coincidence of predicted and real Rg should to
confirm the correctness of new hypothesis.

2. Method

From the experimental Data bank of DIAC program, 10 varieties were selected
for the analysis, which includes 5 drought-resistant, but not cold-resistant
genotypes (Saratovskaya 29; Kzyl-Bas; Grekum 114, Omskaya 9; Pirotriks 28),
and vice versa - 5 cold-resistant, but not drought-resistant (Diamant,
Novosibirskaya 67; Rang; Strela; Milturum 553). Genotypic correlation (Rg)
between number grains per plant (NGP) and mass of 1 grain (M1G) were
calculated in set of these 10 varieties. These traits significantly shifted in time by
the moment of beginning their development in ontogenesis. Among the 8
geographic locations (Krasnoufimsk, Tyumen, Tara, Omsk, Novosibirsk, Barnaul
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(Altai), Ust-Kamenogorsk (Northen Kazakstan), Ivolginsk (Buriatia) 3 have been
chosen (Ust-Kamenogorsk, Tara and Tyumen), in which the different
combinations of drought and cold observed. The first - with constant drought in
all vegetative period, the second — with drought in spring and with comfort
environment in autumn and the third — with drought in spring and with cold in
autumn. On the background of new hypothesis about nature of transgressions
(NGP of hybrid between 1) drought-resistant and 2) cold-resistant varieties
increase (in spring) by genetic systems of first parent and M1G of hybrid increase
(in autumn) by genetic systems of second parent) the signs and levels of Rg for
each geographical point were predicted first. Then, prognosticated meanings of
Rg compared with calculated Rg on the experimental data. For each variety in
each geographical point, 40 plants were studied. Common number of plants in
experiment were 1200.

3. Results and discussion

3.1 Ust-Kamenogorsk. The limiting factor - soil drought - kept continuously from
spring to autumn. In moment of beginning development of NGP trait in spring
(in the bushing phase) drought-resistant genotypes increase NGP, while cold-
resistant - reduce (Table 1). In autumn in phase of grains ripening the same
systems of drought resistance increase M1G of drought-resistant varieties but
M1G reduce in group of cold-resistant varieties. According to new hypothesis
about the nature of transgressions - genotypic correlation (Rg) between means
of NGP and the M1G in the entire set of 10 varieties should be around + 1.
Calculations on the experimental data showed: Rg = +0.96 +/- 0.01;

3.2 Tara. In moment of beginning development of NGP trait in spring (bushing
phase) - soil drought, and during the formation of M1G trait in autumn - a
comfortable environment. Trait NGP have strong genotypic variability due to
differences in drought contrasting systems in the complete set of 10 varieties,
and the M1G in a comfortable environment have a very low genotypic variability.
From the standpoint of new hypothesis we should expect the genotypic
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correlation between NGP and M1G - close to zero. Calculations on the
experimental data showed: Rg = +0.10 +/- 0.25;

3.3 Tyumen. In moment of beginning development of NGP in spring -
environmental limit - soil drought, and during grain filling in autumn - lower
temperatures. Drought-resistant varieties on the drought background - increase
NGP, cold resistant - reduce it. And on a cold background in autumn (during
filling), drought-resistant varieties will reduce the M1G, and cold-resistant
varieties increase it. In this case, we should expect a high negative genotypic
correlation between NGP and M1G. Calculations on the experimental data
showed: Rg =-0.91 +/- 0.03.

Table 1 — Experimental data to calculate Rg between NPG and M1G (from Bank
of data of Program DIAC, Institute of calculative technologies, Siberian branch of
RAS, Novosibirsk, 630090)

Geogr. Points | Ust-Kamenogorsk Tara Tyumen
Ne | Name of varieties | NGP | M1G NGP | M1G NGP | M1G
Drought-resistant varieties
1 Saratovskaya 29 79 39 85 44 74 30
2 Kzil-Bas 81 41 81 42 79 34
3 Grekum 114 76 38 77 41 80 29
4 Omskaya 9 74 39 79 40 77 32
5 Pirotriks 28 78 39 81 45 75 30
Cold-resistant varieties
6 Diamant 65 30 65 45 64 45
7 Novosibirsk. 67 68 29 70 44 69 39
8 Rang 69 31 71 40 63 43
9 Strela 66 30 63 41 67 44
10 Milturum 553 63 28 64 42 62 41

Comment: Ust-Kamenogorsk, Tara, Tyumen — geographical points. NGP — number of
grains per plant, M1G — “mass of 1000 grains”, from Data bank)

Table 1 shows the initial data to calculate the genotypic correlations. Here, each
cipher - is the average value, i.e. genotypic value of trait calculated by the 40
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criterions of Student’s are more than 4.

Analysis of the data showed that the three main blocks of information - namely,
1) the difference of adaptive properties of genotypes in the studied set of
varieties, 2) the dynamic of change of limiting environmental factors on phases
of ontogenesis, and 3) the shifts of signs and levels of genotypic correlation
coefficients - strictly synonymously determined by each through a friend. If we
know the adaptive properties of varieties (it is enough to know rough estimate
the conditions of geographical point at which the variety was created), and the
dynamics of lim-factors in the area of study, we can predict sign and value of
genotypic correlation. If we know typical dynamic of limiting factors in zone of
study and genotypic correlation, it is possible synonymously determined the
difference of adaptive properties in the set of varieties, and, finally, through the
knowledge of adaptive properties of varieties and knowledge of genotypic
correlations we can easily determined the dynamics of lim-factors at the phases
of ontogenesis.

Finding a strict unambiguous relationship between the three blocks of
information (which is the proof of the conjecture about the epigenetic nature of
transgressions) - opens up great prospects for the construction of a rigorous
guantitative theory of selection of parental pairs for hybridization in self-
pollinating plants in the process of breeding for a plus transgressions on the
productivity and yield, and at times can reduce the volume of the conventional
crosses today [8,9].

4. Conclusions

Traditional hypothesis about nature of transgressions (AAbb x aaBB = AABB) is
uncertain because transgressions of productivity of new varieties in different
environments very strong change. Real transgressions of quantitative characters
are ecologically dependent. On the base of new hypothesis about nature of
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transgressions issued from TEGOQT, for “population” of 10 varieties in 3

geographical points with different combinations of drought in spring and cold in

autumn the predictions of displacements of signs and levels of genotypic
correlations between NGP and M1G were created and compared with calculated
Rg on experimental data. Predictions Rg completely coincided with experimental
calculation of Rg. The nature of transgressions of quantitative characters is the

change of spectrum of gene’s products under same character when a limiting

factor of environment change.
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TECHNOLOGY
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«3ENNEHAA» APXUTEKTYPA B CTPOUTE/IbCTBE

Aanramosa 3.C., Tery B.A., JInXxHEHKO E.B., CbiPOOOEBA J1.B.

Poccua, OPEHBYPICKUA TOCYAAPCTBEHHbBIN YHUBEPCUTET

AHHOTauuA. CoBpeMeHHbIN ropos CBOMM Pa3BUTUEM HEraTUBHO BAMAET Ha Npupoay
Bce mMmeHble ocCTaeTcA B ero npegenax 3emun, He 3aHATOM 3acTPOMKOM U
TPAHCMOPTHLIMM MArnCTPaANAMM, He CKOBAHHOM acdanbTOM U APYrMMU TBEPAbIMU
NOKPbLITUAMM, @ BO34yX BCe BoNbLUe 3arpA3HAETCA BbIOpOCaMu BELLECTB, BPEAHbIX A5
4yenoBeKa M BCEro KMBOro. B HacToAlee BpemAa Mbl CTAaHOBMMCA CBUAETENAMM
BHeApPEeHUA O3eNeHeHHbIX $acafoB U Kpbiw B ropogax no BCEMY MWUPY, FAe OHU
ABNIAOTCA HE3AMEHMMOM YacCTblo COBPEMEHHOIO ropoAckoro xosaicrea XXI ctonetums.
O6béM MHOOPMAUMM MO Teme «3eEHAA» APXUTEKTYpa OrPOMEH, MOCKO/bKY 3TO
aKTyanbHaA npobaema yenoseyecTsa.

KnioueBble cnoBa: 3enéHasa apXUTEKTypa, aKTyalbHOCTb, MNPUPOAA, PacTeHus,
MHBEPCUOHHAA KPOB/A, BEPTUKA/bHbINA pepmbl.

OOHMM M3 aKTyaNbHbIX HanpaBlEHWN B apXUTEKType U Au3aiiHe sBAseTcA
HepaspbIiBHAA CBA3b C MPUPOAON. 3esieHas apXUTEKTypa - 3KO/N0rMyeckoe
AN3aliHepPCKoe HanpasneHue, ocHoBaHHoe B 70-bix rogax 20 Beka. TaKxkKe
3e/1eHan apxXMTEKTYpa BK/IOYAET B ce65 aHeproapHeKTUBHYI, SKONOTUYECKYIO U
3KOHOMMUYHYIO apPXUTEKTYpPY, BO3AEMNCTBME KOTOPOM HA OKpy)Kalolyl cpeay
MWHMUMANbHO. TakMm 06pa3soM, LENbio 3e/1eHOM apXUTEKTYpbl sBAAETCA
cBeAeHME K MUHUMYMY BO3AEMCTBUA YeN0BEKA Ha Npupoay.

MNostomy nepen cobom Mbl CTaBUM LENb: MPOAHANAN3MPOBaATb, Ha CKOJIbKO
pa3BMTa 3e/IeHHAA apPXUTEKTYpPaA B MMPOBOM M POCCUMCKOMN NPAKTUKK. 1A 3TOro
PacCMOTPUM HECKO/IbKO NPUMEPOB, YXKe CYLLEeCTBYIOLLMX TaKUX 0O EKTOB.

47



Science: discoveries and progress SSHAYKA

Il International Scientific Conference

hitp://eee-science.ru

info@indexrost.ru
Czech Republic, Karlovy Vary - Russia, Moscow

September 28-29, 2018

PactutenbHan 6awHA BO q)paHLI,MM NOJIHOCTbKO 3aCa*KeHa AepeBbAMMU. PacTeHus,
NnocCa*eHHble B CneunasbHblé CTaJibHblE TDY6KM, YKpawakoT cbaca,u,bl 34aHUA U
NO3BONAKOT ero wubuam HacnagntbCA TEHbKO Pa3/INYHbLIX BUOOB paCTeHVIl‘;I n3
MeCTHOro 6oTaHM4Yeckoro caja.

PucyHoK 1. PactutenbHas 6awHAa Bo PpaHumm

IKONOrMYHbIN Hebockpeb B CMHranype, B KOTOPOM PACMONOKUANCE TOCTUHULbI
n oducbl, 06BNBAIOT BEPTUKANbHbIE CaAbl M YKPALLAKOT 3eN€éHble Teppachkl. ITO
AepeBbs, INaHbI, NanbMbl U MHOXECTBO APYrnMX BUAOB PacTEHUN, KOTOpble He
TO/IbKO MO3BO/IAIOT CKPbITb OT /133 aBTOMOOWU/bHbIE CTOAHKM, HO U OYMLLAIOT
BO34yX OT CaMblX pa3HO0bpa3HbIX BbIOPOCOB.
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PUCyHOK 2. 3Konorm4yHbi Hebockpeb B CnHranype

«BepTuKanbHbIM nec» noctponnm B 2014 rogy. AHcambnb 13 ABYX KUAbIx balleH
YKpalleH AepeBbAMMU, KYCTapHUKaMM, LBeTaMU. [1ocagKu He TONbKO OXKUBANAKOT
ropog, HO M NOTrNOLWAT YINEKUCABIN ra3 U NPOM3BOAAT KUCAOPOLA,

PucyHoK 3. BepTMKanbHbIN nec

Cospatenn npoekta Parcel D, MNyapTo-PUKo HamepeHHO pa3bmam GEeTOHHbIN
MACCUB 3eN1eHblo. ApPXUTEKTOPblI TaKXe noaymann o6 3Konornyeckom
MCMNONb30BAaHMM BOAHbIX PECYPCOB: cUCTEMbl cObopa, XpaHEHUA U GUNbTPALUK
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