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Abstract : Dynamics of energy distribution and its production of a Pinus massoniana community in Dinghushan
Biogphere Reserve were studied over a ten year period from 1990 to 2000. Gross caloric val ue was estimated to
be 19.34 kJ/ g for tree(range 19.02 20.30 kJ/ g) ,17.82 kJ/ g for shrub(16.55 18.78 kJ/ g) ,and 15.03 for
herb (range 13.07 16.16 kJ/ g) . The standing crop of energy was 167 141.4 kJ/ m’ (1990) ,270 295.9 kJ/ m?
(1995) and 321 294. 3 kJ/ m* (2000) ,with tree accounting for 93.4 % ,79.8 % and 86. 7 % ,respectively. Net
energy production was 17 083. 2 kJ/ m’. afor the period from 1990 1995 and 21 571.8 kJ/ m*. afor the period
from 1995 2000 ,of which 96.6 % and 95.5 % was contributed by tree ,the rest by understory plant. Of total
net energy production,72. 7 %(during1990 1995) and 57. 6 %(during 1995 2000) was accumulated as bio-
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mass energy ,and 27.3 %(during 1990 1995) and 42. 4 %(during 1995 2000) was returned to soil by litter-
fall. Relative to the photosynthetic active radiation on the stand ,the energy conversng efficiency of P. masso-
niana community was 0. 759 %for the period of 1990 1995, 0.958 %for the period of 1995 2000 ,with a to-
tal mean of 0. 873 %for the period of 1990 2000. The current management for pineforest in Dinghushan Bio-
sphere Reserve was al so0 discussed based on the results of this study.
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Table 1 Indicesof the structure of tree of P. massoniana community in DHS
Age(a) Diameter at breast (cm) Height (m) (Sten Er?]?)ﬂ'ty
Years
Range Mean SE Range Mean SE Range Mean SE Mean
1990 12 66 30 1.33 5.2 30.5 13.8 0.63 3.2 11.2 6.8 0.2 440
1995 17 75 35 1.32 7.2 34.7 16.2 0.63 4.0 11.0 7.26 0.15 430
2000 1574 39 1.44 6.4 34.6 17.9 0.66 5.0 17.5 8.6 0.25 430
, ( ,2002) ficiency ,ECE) (NEP)
2.3 (solar radiation energy ,SRE)
, ECE%=NEP/ SRE x 100
( ,1999) (photosynthetic
, active radiation ,PhAR)
, ECE%=NEPFP
PhAR x 100
2.4 0.47, PhAR=SREXx0.47(
(net energy production) ,1996 ; ,1999)
1 4 791 480 kJ/ m* ( ,2002) ,
( ,1996) 3
3.1
2.5 , ,
(energy conversing - 19.02 20.30kl g (kd/ g)
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> > > > ) > > > > (17.41 kJ/ g) > (16.76 K/ g) :
( ) : : (
( 2 6.8% 8.1% 3.5%) ,
16.55 18.78 kJ/ ; ,
g, 17.82 kJ/ g, (18.78 ( 3
2 ( ki g)
Table 2 Gross caloric value of various organsfrom species of P. massoni anain Dinghushan
Items Stem Root Bark L eaf Branch Mean
(10 15m) 19.02 20.01 19.88 19.76 20.30 19.79
(5 10m) 19.42 17.10 19.56 19.42 18.93 18.89
Mean 19.22 18.55 19.72 19.59 19.62 19.34
3 ( :kd/ g) , :
Table 3 Gross caloric value of different (10 15m) > (5 10 m) > S
plant organsin shrub layer
( 2, > > ( 3);
Fecies Roots Leaves S?é?nnvtgozs Mean > ( 4)
Ficusvariolosa 16.84 18.88 16.18 17.30
Baecra f rutescens  16.50  — 17.56  17.03 4 ( )

Cleri dendron 17.48 19.53 17.48 18.16

f ortunatum
Psychotria rubra 19.84 18.88 17.62 18.78
Erldiarubra 17.83 18.99 17.96 18.26
L itsea cubeba 17.62 19.77 18.42 18.60

Rhodomyrtus 17.54 20.01 17.30 18.28
tomentosa

Ficus hirta 16.07 15.85 17.72 16.55

Mel astoma 15.86 16.94 17.40 16.73
candidum

Mussaenda 18.53 18.77 18.23 18.51
pubesces

Mean 17.41 16.76 17.59 17.82
(0.38) (0.45) (0.19) (0.26)
SE in parentheses
13.07 16.16 KI/g ,
15.03 kd/ g 14.91 18 19
kJ/ g( 17.21 KJ/ g) , ,
, 10.77 14.35 kJ/ g(
12.84 kl/ g) , 61.0% 81.9 %(
74.6 %) (
6.5% 11.7%) ,
(4

Table 4 Gross caloric value of different
plant in herb layer

. Above Under-

Species ground ground Mean
Blechnum orientale 17.36 13.03 15.20
Schizoloma ensi f olium 14.91 11.23 13.07
Adiantum capillus 17.62 13.54 15.58

Dicranoperis dichotome 17.53 14.35 15.94
Dianellaensifolia 18.19 14.13 16.16
Other plants 17.65 10.77 14.21
Mean 17.21 12.84 15.03
(0.47) (0.62) (0.48)
SE in parentheses
3.2
1990 1995 2000
156 029.9 215 813.1 278 548 7 kl/
n12 ’
45 3% 52.6%, ,
59.8% 68.0% , 20%
23%
( 1990 1995 2000

5774.4 28 742.6 23158.3 kJ/ n?
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1990 1995 2000 5337.1 kJ/ m*, 93.4% 79.8% 86 7%,
25 740.2 19587.3kJ/m2)( 5) 3.5% 10.6% 7.2%,
3.2% 9.5% 6.1%( 5) ,
, 1990 1995 , )
2000 167 141.4 270 295.9 321 294.3 1995
5
Table 5 Standing crop of energy of a P. massoniana community in Dinghushan
(K @) Biomass(t/ hm®) Standing crop of energy (kJ/ m2)
Gross
Components o due 1990 1995 2000 1990 1995 2000
Trees
L eaves 19.59 2.0(2.3) 2.7(1.9) 3.5(2.1) 3878.8(2.3) 5348.1(2.0) 6 856.5(2.1)
Woods 19.22 45.7(52.1) 63.7(44.2) 82.7(48.7) 8 784.6(52.6) 122 469.8(45.3) 158 930.2(49.5)
Branches 19.62 13.1(15.0) 18.6(13.0) 24.9(14.7) 25 741.4(15.4) 36 787.5(13.6) 48 951.9(15.2)
Barks 19.72 6.5(7.5) 8.0(5.6) 9.2(5.4) 12 956.0(7.8) 15 795.7(5.8) 18 103.0(5.6)
Roots 18.55 13.8(15.7) 19.1(13.2) 24.6(14.5) 25 599.0(15.3) 35412.0(13.1) 45707.2(14.2)
Subtotal 81.2(92.6) 112.3(77.9) 144.9(85.3) 156 029.9(93.4) 215813.1(79.8) 278 548.7(86.7)
Understory plant
17.17 2.2(2.5) 11.1(7.7) 8.9(5.3) 3828.9(2.3) 19 058.7(7.1) 15 356.3(4.8)
Aboveground
15.12 1.3(1.5) 6.4(4.4) 5.2(3.0) 1945.5(1.2) 9 683.9(3.6) 7 801.9(2.4)
Underground
Subtotal 3.5(4.0) 17.5(12.1) 14.1(8.3) 5 774.4(3.5) 28 742.6(10.6) 23 158.3(7.2)
17.97 3.0(3.4) 14.3(9.9) 10.9(6.4) 5337.1(3.2) 25 740.2(9.5) 19 587.3(6.1)
Standing floor litters
Tota 87.7 144.1 170.0 167 141.4 270 295.9 321 294.3
(%) Percentage of subtotal to total in parentheses
63.2 %,
3.3 36. 8%
6 , 1990 1995 , )
17 083.2 kJ/ m*, , 1990 1995 1995 2000 1990 2000
16 498 kJ/ m’ , 75.3 %, 96.6% 95.0% 95.8%,
585.5 kJ/ m* , 24. 7% 3.4% 5.0% 4.2% ,
: ( ) :
72.7%, , 1990 2000
27. 3 %( 64. 9%,
: ) 63 2%
1995 2000 3.3
21 571.8 kJ/ m’ 1990 1995 ,
24.2% 84.1%, 1990 1995 1995 2001 0. 759 %
26.3% , 0.958%,10 (1990 2000 ) 0.873%
1990 1995
), 57.6 %, 4
42.4 % ,
; (1998)
, 1990 2000

19 651.9 kJ/ m?
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2.33% 1.85%
0. 79% 1990 2000 (2.35 5.07%) ( ,1985) ,
0.873 %, (1.19%) ,
, (0.32 0.64%) , ( Pinus taiwan-
, ensis) (0.997 %) ( ,1999) ,
6
Table 6 Energy production of a P. massoni ana community in Dinghushan
Annual biomass pruduction(g/ m*. a) Energy production(kJ/ m*. a)
Components
1990 1995 1995 2000 1990 2000 1990 1995 1995 2000 1990 2000
Retention
Trees
L eaves 15.0(1.3) 15.4(1.4) 15.2(1.3) 293.9(1.7) 301.7(1.4) 297.8(1.5)
Woods 360.2(31.0) 379.4(34.7) 369.8(32.3) 6923.0(40.5) 7292.1(33.8) 7 107.6(36.2)
Branches 112.6(9.7) 124.0(11.4) 118.3(10.3) 2209.2(12.9) 2432.9(11.3) 2321.0(11.8)
Barks 28.8(2.5) 23.4(2.1) 26.1(2.3) 567.9(3.3) 461.4(2.1) 514.7(2.6)
Roots 105.8(9.1) 111.0(10.2) 108.4(9.5) 1962.6(11.5) 2 059.1(9.5) 2 010.8(10.2)
Subtotal of tree 622.4(53.6) 653.2(59.8) 637.8(55.7) 11 956.6(70.0) 12 547.1(58.2) 12 251.9(62.3)
Understory 279.8(24.1) -68.0(-6.2) 105.9(9.2)  459.4(2.7) -111.5(-0.5) 174.0(0.9)
Subtotal of retention  902.2(77.7) 585.2(53.6) 743.7(64.9) 12 416.0(72.7) 12 435.7(57.6) 12 425.8(63.2)
Return by litter
Trees 252.0(21.7) 441.0(40.4) 365.0(31.9) 4541.0(26.6) 7 946.8(36.8) 6 577.3(33.5)
Understory 7.0(0.6) 66.0(6.0) 36.0(3.1) 126.1(0.7) 1189.3(5.5) 648.7(3.3)
Subtotal of return 259.0(22.3) 507.0(46.4) 401.0(35.0) 4667.2(27.3) 9136.1(42.4) 7 226.0(36.8)
Total 1161.2 1092.2 1144.7 17 083.2 21571.8 19 651.9
(%) Percentage of subtotal to total in parentheses
60 90 ,1995) Mo Brown
( ) ,
( 66 ) :
3.3t/ hm? (
, , 2.4 0.9 t/hm*), 55 %
, (Brown ,1995) ,
) 44 73%(Mo  ,1995)
( ,2002) ,Brown  (1995) Mo
) (1995)
(Mo  ,1995:Brown ,1995)
92.1% 77.7%( 2 3 4),
1 ’ (
, 33.4% 5.0% 42% ( 6) ,
(Mo  ,1995;Brown ,
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