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Ther modynamic processes in the devdopment o forest ecosysems and plant

populations
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Abgtract : Thermodynamic theories lay out the foundationsfor sysem development , but have rardy been gpplied to sudiesd fores
ecosydems. This article discussed the thermodynamic processes in the development of fored ecosysems and plant populaions
based on the exergy theories of ecosygems. We linked the exergy disspation with the corregpond ng eco-physologica processesin
the foresd ecosystems. At the ecosygens level , we divided exergy disdpation into plant disspation and environment disdpation,
and anayzed the relationship between the two processes. We firdly eucidated thet trangiration is the fraction of plant exergy
disspation and discussed how to use it to eva uate ecosystem development and plant conmpetitive cgpacity. At the level of individud
plants, we proposed that“ exergy dorage” and“ exergy disspation” are two inportant factors determining the outcomes of plant
competition. Under the same physcd conditions, ecies with high levels of disspae energy have conpetitive advantages.
Therdfore, dominant gecies should have fager groath and trangiration rates than the norr dominant ecies occupying the same
physca face. The thernmodynamic theory provides a new means for the underganding of fored ecosysem development ,
asessrent of ecosysem hedth , reationship between plant and ervironment , and outcomes of ecies conpetition.
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« Table 2 Approximate numbers o non-repetitive genes and exergy
conver sion codfficients ¥
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, Organi Ins Number of genes Qonvergon factor
” [6] Detritus 0 1
Bacteria 600 3.0
Algee 850 3.9
Yeads 2000 6.4
Fungus 3000 10.2
' Sponges 9000 30
, Moulds 9500 32
Rarnts, trees 10000 30000 30 87
a1 ' ' Worms 10500 35
) Insects 10000 15000 3046
> , Jelyfish 10000 30
[22] Zooplankton 10000 15000 30 46
! Kay Fsh 100000 120000 300 370
Birds 120000 390
[21] . Anphibians 120000 370
' . ' Reptiles 130000 400
1 RJ/K ( ) (R, Mammels 140000 430
K* ) . . Humans 250000 740
P
E t RA t 3 [23]
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( ) ( A A Table 3  Thermodynamics parameters in different surfaces in western
; Ra =1 Oregon
! Natura
Parameters  Quarry Qearcut  Doudasfir  regenerating Mture
Kay ) - forest
plantation fores
(1] K™ (W/m?) 718 799 854 895 924
, Luval and Holbo L (Wm) -2713 -281 - 124 - 124 - 95
Kay ( 3) [23] , Ry (W/n?) 445 517 730 771 830
. T( ) 50.7 51.8 29.5 29.4 24.7
Aerts Thermal Bufer Capacity (TBC) ( R/K (% 62 65 85 - %0
) , ATAt 0.16 0.08 0.03 0.06 0.03
TRN 168 406 1631 788 1549
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