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Laland , )
1
1.1
Hut chinson “n 7 1l
° n 13
x1(t), x2(t), -5 xa(t), xi(t) €L(i= 1,2 -wn), L= [a, b] i xi(t)
E=9LxIhx ..x[, Ii= [a,b], (D
E n E" . n
F(Xe)= flxi(t),x2(t), -5 xa(t)), (2)
s Xi= (wa(t),x2(t), -y xn(t))* N
N= X, 1 f(X)> 0, X, = (x1(t), x2(t), -5 2a( 1)), (3)
N R Hutchinson n ,
N c E" : xi(t) t ,N E"
N
N NE # fe
1.2
( )
. n

:Xa= (x1(a),x2(a), - xn(a)),Xa €N;
Xio= (x1(t), xo(t), -, xn(u)), X €E,

F= ¢(Xa4 X)), Xa €N, X €E, (4)
¢ , 3
1) I( )
Frin = min{(xl(t)/xl(a),xz(t)/xz( a, ---,xn(t)/xn(a))}, (5)
, Fnin ;xi(t)  xi(a) i .
2) 2
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1
X Xy xn
1 Y1 Rt *1n
2 X 21 L) X2n
m X1 Xm2 X mn
X al Xa2 Xa
Xj g 2§ =lxj—xgl (i= 1,2, -.ym;j= 1,2, -..n); §
; max— max{ 6?} 6mm— mm{ 8}
F. = 6mm+ a® 6mdx _ 1 Zmln(| Xij— Xg |}+ (l'max& Xj— Xg |}
Ton S Gt B | - xg |+ armad | 45— xg |
(i= 1,2, -, m), (6)
, Fi i . a (0 <a <1, a= 0.5 .
3) 3(Feinsinger )
S= 1- 0.5.Z| pi— g = .Zﬂin{]?i, qif (7)

, pi= xi(t)\i;i(t),qi: xi(a)\i;xi(a); i

1.3
( Haloxylon Ammodendrom) .
. 18a, * )
3 , 6 . )
(d) (h) (¢ (1) (b) . 2
2 (2001 ~2002 )
d/  /(h/m?) h/m o/ m? 1/ em b/(kg/ )
1 1200 2. 13£0.36 7.7220. &8 32.05%2.31 1.62£0.21
2 830 2.¢410.73 8.21£1.03 4.22F3. 18 2.7610.46
3 518 3.8970.64 9.92%0. % 50.17£3. % 3.31£0.62
6 (P= 0.05)
(W) ( (0) (N), P20s(P)
K>O0(K) ), , 3e
3 3 , 4e : 1)
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3 (2001 ~ 2002 )
WI(%) 0 /(s/ k) N/ (mg/ kg) Pl(mglky) K /(me/ke)
10.95 13.62 28.07 17. 24 401. 61
1
4. 87 2.67 9.63 8.49 136. 05
13.97 15.08 38.69 35.97 418. 54
2
5.01 2. 74 9.81 8.73 137. 13
3 15.47 15.26 39.74 26. 37 425. 15
) 5. 14 2.65 10. 06 8.92 137. 19
— 17.85 17.59 44. 71 29.32 490. 76
4
F; Frin S
1 0.614 0 0.5879 0.8535
2 0.8711 0.7826 0.9733
3 0.%51 0. 866 4 0.986 5
2
2.1
, ( )
dP
1 = C(F)P(1- P)= M(F)P, (8)
W (n- R+ 2P+ X, (9)
F= exp/— a(R- Ro)’], (10)
, P ,dP/di ,C(F) M(F)
,F (0<F<K1),a ;R ; Ro= M (1
~ AJ, dR/dt c Nk XN
: C(F)= ¢k M= m/F, c
m . (8 .
. 1
A B- Jacobian A , B . B
° Ao
Ro* E B , (RO, Pm) B )
PO Pm'
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. 1 2, 1 2
. F
(10)
dP
d—t‘: Ci(F)Pi(1- Pi)- Di(F) Py, (11)
dP»
.= CF)Pa(1- Pie Py Da(F)P2= Ci(F)PiPy, (12)
‘fj—}:: (M= DR+ MPr+ A (13)
5 Pl P2 1 2 ,dPl/dt sz/dt N
Ci(F) Di(F) (i=1,2); . 1
2 , 1 C\(F)
= afF, c1 . , CoF) = c2 , c2
+ M= 1, H . ., Di(F)=di DyF)=d»
2 1 (3 )
2 1 2 2 o
1 .

1) ’ ’
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b 0.25 o.975 "
0.8 :
5
0.6 (i} . ’
P2
0.4 0.625 0.125 .
0.2 0.75 >
0.875 .
% 0.1 0.2 0.3 0.4 0.5 2) ,
P, (11,
(M= 0.65 M= 005a=3c=02,d= dr= s
0.1,H= 1,co= 1- Ay A *
,9 p1(0) = p2(0) = 0.05) : ,
3 Py .
P 3
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Evolutionary Dynamic Model of Population With Niche
Construction and Its Application Research

LIZ zhen', HAN Xiao zhuo’, LI Wen long’
( 1. School of Mathematics and Statistics, Lanzhou University,
Lanzhou 730000,P.R .China;
2.Key Laboratory of Arid Agroecdogy Under the Ministry of Education
Lanzhou University , Lanzhou 730000, P.R. China;
3.School of Pastoral Agriculture Science and Technology,
Lan zhou University , Lanzhou 730000, P.R. China)

Abstract: Based on the theories and approaches in biomechanics, the mechanism and pattern of
niche construction were discussed systemaically. Through establishing the spatia pattern of niche and
its measuring_fitness formula, and the dynamic system models of single_ and two population with
niche construction, including corresponding theoretical analysis and numerical simulation on their eve-

lutionary dynamics of population and the mechanism of competitive coexistence, the co evolutionary
relationship between organisms and their environments was revealed. The results indicate that popula-
tion dynamics is governed by positive feedback between primary ecological factors and resource con-
tent. Niche construction generates an evolutionary effect in system by influendng the fitness of popu-

lation. A threshold effect exists in single population dynamic system. In dynamic system of two com-

petitive population, niche construdion can lead to aternative competitive consequences, which may

be a potential mechanism to explain the competitive coexistence of species.

Key words: niche construdion; population dynamics; evolutionary kinetics; model; competitive co-

existence



