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Abstract; It is an important topic in land use researches to carry out cultivated land sustainable evaluation. In this paper,
the concepts of cultivated land eco-unit and cultivated land niche are put forward, and the niche-fitness model ( F; model)
is constructed based on niche theory and cultivated land ecosystem theory. The F, model deduced by absolute difference
between two groups of standardization numerical value, can effectively measure the level of cultivated land sustainable use of
a region. It can express suitability degree between real niche (X, ) and optimal niche (X,) in an area. Then, the model is
applied to measure the cultivated land niche-fitness of Jiaozuo during the years 1997 —2006. As a contrast, the restriction
factor model ( NF
cultivated land sustainable use. The results show that: (1) The value of F, increases from 0. 5088 to 0. 6503 during 1997

_; model) and Hibert space model ( CH, model ) are also used as a measurement of the niche-fitness of
—2006, evidently indicating that the influencing factors related to nature, economy and society keep a good development
trend. In other words, the real niche of cultivated land sustainable use tends to the optimal niche. But there is a fluctuation
state during the years 1997 —2002, which shows relevant policy of protecting cultivated land can not be thoroughly carried
out. The maximum value of F, is only 0. 6503 during the years 1997 —2006, which primarily deciphers the inconsistency

between real niche and required niche. Consequently, the government should take pertinent measures to largely promote the
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cultivated land sustainable use. (2) The changes of the value of F,; are in coincidence with the variations of the value of
CH, and the value of NF, ., remarkably denoting that the F, model is scientific and realistic in cultivated land sustainable
use evaluation. The cultivated land niche-fitness value of F; has a wide distribution of 0. 5088 <F,<0.6503 in interval of
[0, 1], as compared with CH, value of 0.7613 <CH,<0.8775. In addition, the F; model has lots of advantages due to the
alternative parameter o. Moreover, the value of F, can properly represent the overall measurement of cultivated land
sustainable use niche-fitness as compared with the value of NF , ;. (3) The resulis reveal that the optimal niche can be
regarded as the criterion of cultivated land sustainable use, and the matching way can be used to carry out cultivated land

sustainable use evaluation. All these offer the theories and ways for cultivated land sustainable use evaluation.

Key Words: cultivated land sustainable use; niche-fitness; real niche; optimal niche; the value of F,
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Table 1 The optimal niche of cultivated land sustainable use in Jiaozuo

HF REMH 2 WF G
Factors Optimal value Factors Optimal value
HEHBTA A Cultivated land area (hm?) 208330 HLAFE FR L Z Machinery farming rate (% ) 100
i oo 0
High yield cultivated land rate( % ) Multiple crop index (% )

N AR (T3 ) o T 256
Per Capita grain possession (kg/person) Average yield per sown area (kg/hm?)

TR 0 PHBEAPHRE o
Non-slope cultivated land rate( % ) Requisition compensation balance coefficient( % )

HBL s BHBRPARIE -
Forest coverage rate (% ) Recognition of cultivated land protection (% )

T B oo MR 0
Industrial waste-water goal attainment rate( % ) Farmland forest networks shelter controlling rate (% )

RO oo KAEWREE N -
Effective irrigation rate( % ) Well-bred crop rate (% )
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F2 FETH 1997 ~2006 £ H AT H4EA A A S E FRERE
Table 2 The observation value of cultivated land sustainable use factors in Jiaozuo during the years 1997 ~ 2006
EA Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

P AR

Cultivated land area (hm?)

[ Y
High yield cultivated 71.02  71.76  72.23  73.10 74.36  76.67  78.75 79.10  79.43 80.04
land rate( % )

AR SHER(TR/AN)

Per capita grain possession (kg/person)

IR TR LE 2

Non-slope cultivated land rate (% )

MR 2R

Forest coverage rate (% )

Tk BEKHE R kAR =
Industrial waste-water goal 44.17 18.77  64.31 50.62 90.6 86.29  94.59 95.94  97.84  98.11
attainment rate( % )

R

Effective irrigation rate( % )

BUBFIE AR L3R
Machinery farming rate (% )

SR RE
Multiple crop index (% )

BT Th B
Average yield per sown area (kg/hm?)

B i ADF- A R 5

Requisition compensation balance 17.21 17.19 66.56 51.51 40.04 48.51 100.18 100.32 101.87 103.42
coefficient( % )

B PR A~ AR AR BE

Recognition of cultivated land 77.30 79.50 80.21 81.98 82.23 82.78 83.26 84.25 85.79 86.30
protection (% )

A HbR 42 ] 2
Farmland forest networks shelter 78.71 79.34 79.79 80.21 81.23 81.98 82.76 83.57 84.67 85.20
controlling rate (% )

A B 2%
Well-bred crop rate (% )

200111 198892 198794 197832 197495 194326 192432 192795 192739 192513

564 558 549 506 497 453 404 467 472 510
91.54 91.66 91.66 92.13 92.17 93.51 94.33 94.34  94.37 94.41

18.3 18.3 22.7 22.7 22.7 22.7 22.7 24.3 28.2 28.2

79.58 79.88 79.65 80.37 79.30 80.43 81.15 81.91 82.12 82.49
78.3 77.59 76.26 77.17 76.83 77.80 74.30 75.27 71.71 71.89
142.97 147.44 147.57 150.86 162.20 163.25 163.69 172.16 175.89 183.23

7369 7570 7657 7341 6710 6447 6118 6778 6869 7037

83.21 84.67 86.92 87.45 88.12 89.12 92.31 93.44  94.26 95.04

CH, = /%; (z_fj)z (10)

A ARAR B 2 AR -

A, 2, xR E o

K4 F, NF,,,_;F1 CH, TN 1 fi/R,
2.5 BRI

(1) 32 FH B4 S g b, ] 4 52 0 P AR 25 (08 B BEASE AR A TR0 i 48 A AR T # ath P R 2 R VT, DA B 25
RE 1997 ~2006 FHA[H] , F, (A& L 2B, ) 1997 419 0. 5088 1 fin %l 2006 4 0. 6503 , KB X #
FBAETTHHL AT RESER W B R APt S E 7 8k L2 R R A%, BiPkh i Re 8 f L bR A Ak F
FOB AL, H R RAEBE L SR B AR & = I P s 7= L3R RAEHE b B0 A A A 4 B o5 1T
AR A AR e bR 2 R TV B K HERGA AR, FRAEM b 50 A% 1 1 AR PR I 2 1 6 A8 S5 TR
R, RALHE A PR EE I E A5, RAEFEARBAWRIEY) RFEER, RIEARS 5 BRI AN E
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F3 FIETH 1997 ~ 2006 £ R RTRREER A SE FARA K E
Table 3 The standardization value of cultivated land sustainable use factors in Jiaozuo during the years 1997 ~ 2006

4E4y Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
ﬁﬂ{%ﬁﬁ 0.8864 0.8810 0.8806 0.8764 0.8749 0.8608 0.8524 0.8540 0.8538 0.8528
Cultivated land area
7 H R
High yield cultivated 0.7865 0.7947 0.8000 0.8096 0.8235 0.8491 0.8722 0.8760 0.8797 0.8864
land rate
}\i@*ﬁﬁﬁﬁﬁ . 0.8864 0.8763 0.8634 0.7956 0.7805 0.7119 0.6349 0.7344 0.7415 0.8017
Per capita grain possession
4
E‘Fj&ﬂﬂﬁﬁ e 0.8595 0.8607 0.8607 0.8650 0.8654 0.8780 0.83857 0.8858 0.8860 0.8864
Non-slope cultivated land
265
AR 0.5752 0.5752 0.7136 0.7136 0.7136 0.7136 0.7136 0.7639 0.8864 0.8864
Forest coverage rate
Iﬂk%ﬂ(ﬁﬁﬁlﬁjf/}?% . 0.3991 0.1696 0.5811 0.4574 0.8186 0.7796 0.8546 0.8668 0.8840 0.8864
Industrial waste-water goal attainment rate
ﬁﬁ%ﬁ% . 0.8552 0.8584 0.8559 0.8636 0.8521 0.8643 0.8721 0.8802 0.8825 0.8865
Effective irrigation rate
mﬁﬁﬁtt;ﬁ 0.8864 0.8784 0.8633 0.8736 0.8698 0.83808 0.8411 0.8521 0.8119 0.8139
Machinery farming rate
’Eﬁ’?ﬁ‘ﬁ . 0.6917 0.7133 0.7139 0.7298 0.7847 0.7898 0.7919 0.8329 0.8509 0.8865
Multiple crop index
mg%ﬁ%?‘ 0.8531 0.8764 0.8864 0.8499 0.7768 0.7464 0.7083 0.7847 0.7952 0.8147
Average yield per sown area
B i ADF- A R 5
Requisition compensation 0.1475 0.1473 0.5705 0.4415 0.3432 0.4158 0.8587 0.8599 0.8732 0.8864
balance coefficient
N1
ﬂiﬂl{%i}i‘Aﬁ(U\%ﬂE . 0.7940 0.8166 0.8239 0.8421 0.8446 0.8503 0.8552 0.8654 0.8812 0.8864
Recognition of cultivated land protection
A B AR P42 ] 26
Farmland forest networks 0.8189 0.8255 0.8302 0.8345 0.8451 0.8529 0.8611 0.8695 0.8809 0.8864
shelter controlling rate
AEY) RFIE R

0.7761 0.7897 0.8107 0.8157 0.8219 0.8312 0.8610 0.8715 0.8792 0.8864
Well-bred crop rate

ST MINME RS T HREE, HAE 1997 2 2002 4 —— F,fi The value of F;

W, F A, 1998 451999 FERI2002 BRI 4 M e

Hd Y FESRT b4, R IR Rl Bkt R M
AR HIMISEBOR A SR BB BT HER w2 |

AL, 0 Tl B K HERGARR 2R 1998 450 18.77% , % 7 05F

2000 4E-t4T K 50. 62% , Bk H 5 -5 2 5 1998 4E A %;j 04 |

2001 4EALKF) 17. 19% A1 48.51% . Fm AT UEE, <5 |
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