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A PRELIMINARY STUDY ON ECOLOGICAL

ORBITAL THEORY
——DISCUSSIONS ON PHYSICAL ESSENCE OF ECOLOGY

Zhang Hongjun
{ Department of Biology, Norman Bethune University of Medical Sciences, Changechun, 130021 ,Ching)

Abstract An advanced “Ecclogical Orbital theory” is presented i order to explore the in-
teractive mechanisms of biological activities from the view of energy and to stimulate the
transformation of the concept of “Orbit” from the theory of material structure to macro-
scopical system. The theory is based on the studies on the spatial pattern of plants (Poa
pratensis and Glechoma heteracea) and the broody-activity-related-competition of birds.
(Acrocephalius arundinaceus) on food resources. The following is the major peints of the
theory:

{17Under the comprehensive actions of many factors the biosome moves, develops
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and changes in different ecological orbits, interacts with other bionts through the intensity
of orbital zone field, manifests a specific pattern of space distribution and arrays in an "
Isopycnic Circle” around ground states.

{2)Ecological orbit number is less than or equal to 10(»<10). In the ecology space
the ecological orbital energy value (the standing crop of population) increases progressive-
ly with an accompanying of the reduction of diffusion capabilities of biosomes, which tal-
lies with "Logistic Equation”. One the other hand the energy value of biont (the standing
crop of one biont) in different ecological orbits manifests a progressively divergent de-
crease with an accompanying increase of ecological orbit number, which tallies with *Lin-
deman’s Law”. After the observation and analysis the author has determined that the orbit
number of plants and bird are 10 and 8 respectively,

(3)The overlapped properties of ecological orbits leads to the variations of intensity of
orbital zone field, which results in the interactions with different intensities among bio-
somes. The interactions leads to the formation of different patches and the species diversi-
ty species in plants and leads to the competitive and balanced state in bird. According the
“Lotka-volterra Equation” if 8<1, the interactions of the birds is in balance state; if a 8
=0, the interactions of the birds is not competitive;if @ 8221, the interactions of the birds

i3 in competition state. And that reflects competitive capability of parents.

Key words: ecological orbital theory, ecological orbit number, interaction mechanism,

intensity of orbital zone field, energy.

ot ETRERSHUE Ky ANFRAEZERE EEGHNERLRDE SER .. RENT
A5 RIERAAEFEY Y AT RERFEBR A NE PR ME RS, 8 — 2494 S
RGN BT R B CRE. . BN R TR ERFEAFN R CRENIB TR AT N BN T
ATE.

FXEREBRFBRESZIFENERRZEENAREN HESENATRBE £S5 HEH
B EENEBFNERTREBHS N S8 RES8E G TR N 8T TR RN
AHYREFR XM EBAR(Pow pratensis) JERE (Glechoma heteracea) IR B I EE, #M
REAEMNKERE (Acrocephalus arundinaceus) ,
1 E£5NNIEE R XK
L1 EHHE

BFRykzan B, SHAE — SN TA MG BRENES 2R -4 8L % 2 K10
APEEHESKN B HHROB T . R TER ST REMC N LET T IERO#SE L ST B 8
HEERHEDTLIBT L HASHETR TR AR ERN I FE. TRERNESAZHH SR
EHFRYEEEEERANARNHEER AHFAERARELNEE TFEHBT - ENHRE.
REZAN . FHRY FLEBREEE NS L EN L. AHEH S ECBHEFH. BT RATH
R O R SUE B A S . R RUERIC 4 FHE RIS S bR R AT ASE e %

183695 E. Haechel HIRGBAEFEFRE XN HREDEFEHAXZNHE 2 . E5¥EHNEER
HRAREGERSTERAZNAEFAAEEEMEMN TS EREER = NERaF LR, &
Bk £ PUE R MALESIMERR - 2FMERrE. S A NEDREREEHZHAR

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

61 A A ERERIEH BT 675

CRARCHEMESHE. AR ER FEMERATHAXR EEAANEEFE EFFAEAH
ELMESGREFHRRENER. AA RN THBEEE 5§ T ESRMERERI - EE.ENE
BRTHEANEDRERAE SR ENEBESH. AHRTHAM - MERT ADYEYSENRE BEA
LRANSGEMAKSHFRERE. EXREERE . TEAHEAENEY N THEEYHT.E
B OERHER EBNET - T RUEX MFEL S - EFERTFAMNEGHSEREEN TRE NS
SHEARREEMAIER AN UREXRARERS.

= JiG,V,A.f(:-y,z,r)

E et s S0 ERRE.G. B MESHELREEERVEH .C. B A ESREASH
Bl y O AN ERE. A EFHEHREAANR M ESATFEENERNBE, Ffle.y,z,0 BE
(OAEESER zy, DL MBTFLERTEMNER T HERE. FEF P E— MR FESEAMESR
BURZELKRC R A ERNERT 00 0.0 RR, O EFNEEF P TERERBHR RO
MAERE YOO RE. fyz O n E.0 ASSYT L ERRUENESEFETHEDRS
ik e,

1.2 +£EFREEDMNFE

1.1 &BRBERFREBSELERNESENEFHS RN SHBNTL. ES5EFRNEBEIE
RZEER—T35M . EFEN . 2E5N HEEANAEER . FABKAGXE T HAGESEZN S
SHE, ERAHSE AR ESRERKTIR -+ F0E AEFRHNE. FR £ 5808 M@
REX AHBEELEAmMERET S84,

122 ARESAELERBEETHAEEDERTLBATENEYS . RENE—HFRETL B
FIREMEREAE SAENEREWCE ATTEHESEASEGEMNER S H. A5 EN ST
EERE,

1.2.3 £SREEEERREPE—TTLRANTUE. FUASER FERTHEHTLAR BEES
ESEFERATHEN, ESHEEEA ) FRFT 100210050 » B0 £ S iEMT BEH BEER,
EENE ST BTN B RN ERERESE FE LR PAMME AL SSEN S 6. 58
AT RS, LU ANET HBESHZAER . REXTYES FEREESHEN SR MR L
SRR,

1.2 EASEEN EREESESHENERERESICER T EEMELE - IR MERE R
BEEE . FE Lindeman +42 — 8", RENAENHIE. E OB ELEENEFALE S — 1455
RERTFE » £ S NENERERY R=(E | —E.)/Ea |+ Ea > E> B> Ey > Es>Exg > Eay > B>
E>Eao> . TS ABE R F I HIS R, B 5 R Wk F ol 2 i 40—

125 Fl—9RHARAAERAFAHAHAESREERESFEENES. & TES0EM B IHE TR T
NEK a5, ATEHHLERREN A EBYENRINGER S RER S HERMER
HEEFE FHRESREEOhENHEEAEEYT mEERLEFEAME AR bR

: BERsFRAEHR

REEHNHRESFMTRERGEU L B F R EDRED T RS S ENERT L AR
WERTFHEFHES. FEMFENER L, 350 H B0 £ A PE 58 5] 4 45 7 4 245 538 YA 1k
H.

2.1 HE#HHEmSE

HYZEY RAFH S GEL R REREN RN TR TN S SRR RS
ELX RN RASERT LS.

MTRAMEFMNO 10X0. 10m*) & ESNEME R K AT E STE PR » FRYI, 0 b 3 B
IR MR, B 0<o<SBE, R (L SR M8 0 2 n=50T, 4 R A TR {8, 24 5

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

676 ¥ F ¥ B 183

N B L AR B IR ) 2 = 100, 4R 90,
BRESR TREREES RS . L e WU = Poa pratensss = Gechama
A M PN B, IR M TR A LR

BRI/, R BT X T — B 5, 4L Bt R

—
L

T Ared

—
=]

THEEESHTHE SUEENCMER EE RS g; B
FOHELEBE. W.SW. oW, >W, W, W, > fg 6
W oW W W >, RE4
N T & £ SE A FREL B 2 000, b LR
YLAERS Logistic B4k, ME2FFR. S S S W T T R 510
HERNNE
Win,) = KW, Ecalogical drhit number

W, — (W, — K)e "

Win): 0 Fs ERERNE» S B mE, B SUBHAERE N Y B ~ ER s
A BEEKE .S s B B, A EERF % Fig. 1 The relationship between the standing crop of
EZEMER K MREEESEITEEA S bonts and different ecological orbits 1n per unit
YR B I, EHREAMKE, WL TES
EHR,

HEE W, >K,n>50, 0 BB T L BT RS M BEETFR AT B f.a=50]. 3 F4 M
BEBIBAME Y K/ 2<W, <K, 3<a<50, 0 B AR ELE B MR, BT BB EESSHA,
WEDT BUR BTG R AT Wo<K/2,1<n<5. 3 EE PR EEMER SR NI HTFRS
A BT T4 U mob L REN NI AR ESEE A LA RORARNR, B W, SW W, SW,,
PW oW W W W, W, B ?EER*W%%&&%&E%#M&)\ I ﬂ>—5ﬂ‘r!ﬂ.’.i‘fh%!
WS R AL K HAT T #sh, A3 mARE,

[ojPoa Fralenses

T .
Wl Glechomo heceracea

(]

-

2
T

tanding crop af population

[+
o

ENEE S

i L

1 1 1 i 1 1
23 4 5 f 7 B 9 10
EEMEHH  Ecological nrhiz number

H: MRECEUREFRESRERE R =0T

Fig.2Z The variations on three dimensional figure of the standing crop of population in different ecological orbuts

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

| HPE EFREERHOMERE 677

REFEHEE OGS - E4MA THS AR
B AERIMNBERE S QEEEH FHHTRBE
BLEAT A fE BB IR AR RKER . TR A L
MENS SESHEMBATERBTERNGER:D
FTHRTFHEEBRTIOAEHERBIEDN MG
HESESHTHEEER A . EHRBEMN n=55F
BESEL =7 FB EETYRTFE.EEEEH
FZHAEEFHEENLHABR . EARESESAL. KN
FREERENEEHEEESEMNER. B THFE
$IE X ] 35 3 W = A B BN VR B e B 38 A0 AR R
TR R LRBE . R R SHEY
MG T EEEE . WEIR.BEERE
AR E AR
2.2 BMREER

HWUFEMEP S IARER.MH HESRR
HittRERT. SEMNFRAOMNE-EREEETE
EHRMBEERY, R ESEEMBAEAF FAREMAHRACH, X ESANBMTHEHTM.
EMRERSSA AR MM . FREEDHHE. HAESH RO RESTESIBEP. CEN
FELEN (PO ZYREIRE/RERHE ¥ ARNETDESRMMES RMELE (r=8)
B A 1003 R ;0 S<<1. &b FF#Zsa §— Table 1 The comparison of competitive frequencies

logical orbits

ate and dillerent

EL'SELEERERESY

o Dhstance between ground

Sy
i

SR

.
ological orbit oumber

B3 (EMEHSARUTEE 2=10 (RRRIE)
Fig. 3 Simulate plane figure on space distribution of

plants n=19

O APFEEHAER. e 2. & TS5 A6, ot Acrocephlus arundinaceus in diefferent
MR REN R SR ERE AN KD, ecological orbits p=8
XK EE EFE2E om, BIH K FEE (I EEYERS MBS R
A a ) SRIMKFH (LA 208 a =0 111, Mumber ecological Mumber the birds and
MFLAFFESEXAFTHEREDN orbits competitive frequencies
B4R ERET R4 3IRBP . THERWL, Ae—ThAac IAa—NAa
MRS HENATEEREFN. s mih [nl 5
. EEESMHAETA . WEHR =14, In3 1
TA.a. M Ao FESKEANIE . AW L7 2
REETA L WAEREEEALL, 1 A i; i
2 M 1A a3 ESORRIE, R B B 9 o )
+. 1
PRt A EE BEES. Sm. B3 K ER (X I8 3
Aca V54T KER (VA 2. )87 o §=2.917, Bl ?
AF1LATHEPE LI . BHESEEHME In2 11
BEN AR FENBRAES R SRR o :
RERED NS FEMB L CAELZT . N s )
Aca. W T A FEHRBH T, Va2 3
AEBEERAFTHRYHFELRESE ST, Wnd 1
12 P T4 Lotka-Volterra ¥ S HIR, N5 17
aN, _ . K. N, —eN, N 8 21
dt ' K, ® B FHE S
dN, _ ,-u_h.r“rK" — N — aN,,’ Results Balance state  Competition state

dt K,


http://www.cqvip.com

CTAaMINA . EHESEMNRELSRBRT

678 = % ¥ # 188

N:N=2.BRHE—EEEER. - UECTREREMKE K BB AR FHARE. . (TR
B fa] (BB ,a: N3 N, RS EH SN W NURPRY.

b K <K S, K <K /T ERES G FIHE ASERNFEHETHS PLY K.>K /K>
K./ou HEESGHTESE. EETRANTERP S .

BENRGREMN.OENESZTSREL HIOREE.EARED . 1A . FARERIET 1A
2., A a WHEGI+a )M HHEBREH L, 1A 2 B 1A 0. ML BHREGI—+8), A 0. B 1
Ao I AT A 2 EEHBERAT 1A o HESBRSAFELESHERE L, — BN EEET
BENTEHRE.OBPSESENS . AUMEW . EHEERX. VA .. FIARESENLFIA o, XX
A FREGl+ORFREBEREEZ VA o BIA o H6.FBREGi+rE), TA a. & TA. 2. )
7B NAL . RAENEREXT LA o  HEERSHEBEETR A, B AR A ShAME AR A T A
ETRARE KL MBFm.

HRRBSBRAR L,

E = 102, W™ ¥
E: XKML/ W, S HEB (@O AR,

TA.a.fMIA. a.
- G

Hi ERRES BELSHESREFIHRN
BRI THEUSEFHERREVMFRT E. HE
CRPEAH - EFHREE. FTREFETHFEHLE
BEATHHFATAEC L ESNERRELSHFEM
ESERTRESAEFEGIRETHERNR., Zik
B AR B 0 R W W IS LR R AR i — b
Fe REMBRITE.
3.1 AEMEREEESSERAIMERRBAATR

AMERERRAANEREM SR AN TR
M. ELESSRAMT BRENRS LR ER
BREBHY REXWRTHAMNFEREARERES 5
mﬁﬁg;ﬁm%ﬁﬁ&ﬁﬁ?ﬁ]ﬂfﬂ EEHTRETH ference distances between nests in Acrocephlius
W T AT AT 6 B30 RS B BRER R T 47 3 o dinacesm e
HEZNBHBENMATERMBEMIR, S5 0E
¥ LEEXMEL. BMNEEELIRYAEEAR. EFREN LSS AT ARRER AR KERK
.
5.2 ARt FRERETSHEEMEEEERNENTA

Eakr GHTEREASE AL TS ORERGETHEER. AT FHRT SRR S
EEHATHEEFNTEH OSSN ESRE. UE S DB ER — =M. £ SRER M ™15
BRLGHEERBEMRNRE TS Rt ESRENBREN ] FEHEE . WE. FERRMAH
PHSSRELBEHRAALMBA HERAEEAGESHHNARAFEEMRGEXM . ERE
BHEESHAMETARNGNEERITEAFTSE SENAAE M SHEEESERAEMT=LE
B shss . ERMBENUEEEARTFRERNRITYEE F AT 08 HE i BRI S
—&£F|RE,
33 AaEvEEZSFARAATR

ARSI ESMAEEMESHER SN REFREX —AEEN T BE. oW HEMHESET

B FRARMERAEEREZSFREEIE
(%ﬁﬂ%ﬂ;%ﬁﬁ%ﬁiﬂﬁﬂm=8}
Fig. 4 Simulate plane figures on eompetition of the dif-

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

i1 RUME AESHER NI R 679

WA ARG, AR MEEREANSET R UEARESEIRPHESH R ZAESHE
BeREEEMHTAL RS ERMESEAETHENERUE AN ERERFE S BT
FEHAELE X AEEFTEEINEAXTETRERSFOWR S BT UKL BIMS i 5 EFER
B A EXYFESARFESHERITEFETE. M TFRESEREMNERABEN . BHET -5/
TAEPInLAHE.

34 THESEARNESENFR

EMEEREFRSHBENAT I FA TN ESEEXHELELZRN TR IO L0 EHE
MESFREMER KPP ERFAERR OGS S ERNEARAFTESRELRAMER X/
BEMIDRET RN R EMRHESEI SR ENENE AN RN RERHEN. REBTHT
NEBRBICE G EMAET FRANZREE T X — . 580 AR KFRDINESEAERERATA
R — B & i Al .

EEEFHAEEN RRAETEUHI IR -ITEERNR R AABRRAERAGNEN.
ZHEFPERRH AR AESST RRES RN RUESAURARATEENHFE L MER
MAESRUMENTE. B LEBHNE. 2R RANLSUABHEENATESLT AL, —TRAETHKER.
BRRAOIEBEAG S UEATSBEEEREE LS REMETA.

35 EFEE. AR ERRAGERAOTR

YR REHNEERMALEREM T EF R SEZAMEFH HEMYNE T RARESA
SHMEREE BRESEF LS RENTERR ZEXR, B R R KR 5T
AL TN R AR E SRR MM R RAEER, R SRR EEER
B — DB AR AT (R M LR P SR ) o B R B BT B A B TR 1 A9
T A T A B PUERERF P S B B X — %R Y Lindeman*!,0dum ™4 £ 5 R fE B MR
REEREL L o)

3.6 HERY R R E BN S HiREA T R

WMEERY AGRE AERRM L SFREREYHE — el TR EEEA,. WA LMY
T4 % B B U AR 0 50 D B o R (0] T L A A 5 5 1 P 7 A AR TSR R M T B o ) T e B B s
FRER. B WAL RENFRPPIEETE ASPEEESEMAM R NER ER. & Rl
RN TR ZZ (6] 5370 ¥ R SRR BRI LB, AR E — ML TR RE TR e &
HERK LR TN PR b F A B X P A, B IR A = 5T o B 1
. ORHET FEREN —TFE.- OREE, BT LA - REE HE—5 H 4 R
FIBFFL . LAFE - 40 s i P R

kAR AR B R B EDREE SRR AR
i ERELEEREHER BT ST IEAH R ESRER L HF LR R Y~ RFER
AN EANEEER RS UEFESERANETE I RENSRERED P EEE
Br o R AE A R A R
3.7 BRI BT A

EEBREENAENHIBEP. A ERBRNERR LS RESERA L B, R T
FRERRVEM. EHDETHEN TR AUBEENSHB TN R P TR mMA S5 2y
EHNEEEBEA, M RRMASTANE FANREHEBAD WEARENEANMATRENE
X.

AXARESPENNE SN TRM T IR AEE, EE FARIRTH T ERY EEHE
HAYITRHRE. A A BRA RG-S BEFEARR. R ELSSARNRE SRS,
YFE R WYL TR B RO 5 0 I AR .


http://www.cqvip.com

630 £ F ¥ B 188

= W e

e e o~ & N

11
12
13
14
15
16
17

# ¥ X &

Gates D M. Brophytsical ecology. Springer-Verlay, Mew York, 1980,15~16

Lindeman R L. The trophic dynamic aspect of ecology, 1942,23(4):399~418

Odum H T. Systems ecology, An introduction. john, Wiley and sons, New York 1983.355~475

Schrédinger E, What is Life? The physical aspects of the living cell, Cambridge Univercity Press. Cambridge, Eng-
[and. 1944. 91

BN LIEES. A FREEREER. LR B HEE. 1090

AR, THE. ORGSR D, LR S A A 1087

A BEES SR KB . HHEEER HEE. 1004

ke RFEPERENAE. LE . AmERF &, 1990

Farhing L. Nature of the ecology thearies, Ecol. Modelling, 1488,43:129~132

Hsin-TW.Shape P H,er af. Ecological Field Theory (EFT}: Aspatical analysis of resource in terference among
plants. Eof. Modelling, 1985.29,215~243

LR, £S5 RREH it A5 FER1088,5:1~2

Odum E P. Basic Ecelogy. CBS College Publishing, 1,5, 1983

Bigwood D W. et af. Spatical pattern analysis and under various vulgara. 1988.76,157~171

Philipson J. Ecological energerscs, Se. Martins Press,Mew York. 1965

HTAL R EBET R BF  ERHEEH R EBT. 1990

D M. Geres{ EXI). LW T ER. £ WEFS TR (B &) b Bed Rt 1073

HER TR, W &S TN ERR TR RN ESTRNFIT. 5% 8E1980.2,51~54

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

