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THE NICHE ECOSTATE-ECOROLE THEORY
AND EXPANSION HYPOTHESIS
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Abstract The niche ecostate-ecorcle theory and niche expansion hypothesis were developed in
this paper. Each biological unit from individual to biosphere exits in a certain ecostate and has
its own ecorole in the environment, The "ecostate™ of the biological unit is the accumiated re-
sult of growth and development. learning. socic-economical development and the interacting
with surrounding environment in the past. The “ecorole™ are the current effects on the envi-
ronments, such as the rate of energy and matter exchange, productivity, growth rate, eco-
nomic development rate and expanding rate for new space ete, . The varying curve of ecostate
of biological unit is typicaly shaped as "S", the varying curve of ecorole of biological unit shaped
like a kind of "normal curve”. The niche of a biological unit is the percentages of its ecostate
and ecorole to the roral ecostate and ecorole of all concerned unirs in a certain ecosystem , which
reflected irs relative importance and the function status. The increase of the ecostate and eco-

role caused by the growth potential in a biological unit is called “niche expansion™. Niche ex-
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pansion is the momentum of the development and evoluation of the biosphere and the instinct
characteristics of a leaving system. The measurement methads for ecostate and ecorole were
tested in seven examples. The special properties of human niche expansion was also discussed

here,
Key words: niche, the niche ecostate-ecorole theory, niche expansion hypothesis.
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Table 1 Biomass, growth increment of biomass. absolute niche and niche of
tree species in the main canopy of Cycdobalenopsis glonca forest

”
e %m! i#! o0 4 F F =112
Biomass, Growth increment,
Species Absolute ruche Niche
(g *m~%} (gem™2sa™l)
4 Cyclobalanopss glauca 4666. 0DONOD 735. 410000 5405. 410000 0. 453552
AHE Lithocar pus glaber 2516. 200000 287. 330000 2304. 230000 0. 249058
BI¥E Castanopsis evrei 443. 700000 §5. 030600 512. 730000 0. 043970
A Schima superba 221. 400000 34. 390000 255. 790000 0. 021036
£ llex purpurea 125. 500000 19. 630000 145. 190000 0. 012451
HET lo®&Ht 408, BOOOON 65. 180000 174. 580000 0. 040733
W M Sub-toal of evergreen erees 8383. 300000 1315. 030000 0§08, 330000 0. 831700
fjuﬁag’”m glandulifera var. bre- oo gioung 80. 030000 702. 830000 0. 060273
B Quercus fabri 342. 40000C 45. 590000 387. 990000 0.033273
BEX Quercus acissima 316. 100000 44. 430000 360. 530000 0. 030818
Bty Alniphyllum fortunei , 122. 100000 17. 870000 139. 870000 0. 012003
Wl &7 Atkizzia halkora 117. 400000 15. 100000 132. 500000 0. 011363
BT 7#&it 210. 300000 23. 330000 233. 630000 0. 020470
T Sub-cotal of Decuduous trees 1731. 100000 231. 410000 1962. 510600 0. 168300
&1t Total 101 14. 400000 1546. 440000 11660. 840000 1. QOGO
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Table 2 The population and GNP niche of six countries
ADr19ss E¥HIOELE A D g E
@5 ) = Ak
Population (1985~ 1990 Average annual Population absolute
Countries Population niche
tmullions) population change {milbions? niche (millions}
=8 U.S A 246, JAGOO0 2.12n040 248, 420000 0. 10229
B & Japan 123, 300060 0. 630000 123. 930000 0. 050959
FEHE UK. 56, 20000 0. 110000 56, 310000 0.023173
1 [E China 1110, 810000 13. 120000 1123. 920000 0. 462513
I India 13, 40000 13. 920000 B27. 390000 Q. 340436
ﬁgﬁl‘t]ﬁ 48. 700000 1. 360000 RO, QRUOCYD Q. 020601
Ethiopia
&1 Total 2398. 7 31. 33 2430, 3 1
GNF R GNP # it & #5148
&3 B R B E 1936 GNP & &2
. & (19731~1986" GNP absclute niche =
Countries GNP (mulionr USD?} GNP niche
tmllions USD+ (milhon USIN
2H U.S A 4221750. 000000 109765, 500000 4331515. 5300000 0. 615760
H & Japan 1355720, 0Q0000 63948, 520000 1623668. 520000 0. 230818
wmE UK. 504850, 000000 TOB7. 900000 511917. 900000 0, 072773
f1H China 314800, 0OCH00 23934, 800000 A38724. §U0000 0. 048152
ENE India 213440, G000 9§04, 800000 223044, 300000 0. 031708
ﬁgﬂ&ﬂi 5400. G0C0CO 108, 00000n E£508. 000000 0. 0007EB3
Ethigpia
&+ Total BE20000 214420 7034420 1
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Fig. 1 The ecostate and ecorole of individual tree
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