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Biomass and efficiency of radiation utilization in Erythrophleum
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Abstract: The biomass and leaf area index (LAT ) studied in Erythrophleum fordii community in
Dinghushan were 568. 172t/hm* and 27. 8025m?*/m? and they were higher compared with Cryptocarya chi-
nensis community distributed widely in this region. CO, infra-red analysis method was used to measure
both photosynthesis rate and respiratory rate. The productivity and efficiency of radiation utilization were
calculated. The results show that the gross primary productivity was 24970k]/m?* * a,the utilization effi-
ciency of available radiation for gross primary productivity and net primary productivity were 17. 05% and
4. 482% respectively. They were also higher than Cryptocarya chinensis community. The study of produc-
tivity and efficiency of radiation utilization is very significant in evaluating the productive potential of the
forest community in the southern subtropical zone.
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Table 1 Growth relation formulas for the different parts of 3.1
sample trees in Erythrophleum fordii community 31.1
Ila}’cr‘and Different Growth relation LOE;ZIS:OH REC ’ b
species parts formulas (RD °/ ’
Arbor ’ ’ ’
A Leaf W;=0.0072(D>*H)" 2% 0.9976 °
E. fordii Branch  W,=0.0051(D*E"2%7  0.9970 R 0. 9936 3
Trunk / . R?
Wood  W,=0.0175(D>H )1 0656 0.9976  0.9106 N R
Bark Wu=0.005(D>[)!- 2997 0. 9970 R? 0.9392,
Root W,.=0.0061(D?*H)°7%  0.9936
B Leaf  W,=0.0188(D2ED"5%  0.9106 ’ ’ ’ RZ
Other Branch ~ W;=0.0104(D?H)* 0.9217
species  Trunk — Wz=0.0440(D?H)% %16  0.9873 07945, 0. 9061 ° ’
Bark W, =0.230(D>*H )" 711> 0. 9484
Root W,=0.0197(D>*H )% 8% 0.9976 °
Shrub  Leaf W;=0.0043(D2H) 9200 0.9684 3.1.2 1600m*
Stem W,=0. 0244 (D*H)" %32 0. 9767 R 48 492 I 35
Root  W,=0.0086(D*H)" %% 0.9392 LI 67 LI 390 N 55 sV
Leal W, =0.0036(D?H)% 311 0.9552 35 0 .
Woody liana Stem W,=0.0172(D?H)%8%28  0.9061
. I 21 L, 1 22 LI 11
Root W,.=0.0120(D?*H)"47%2 0. 7945
s 72.7; I 2
i 9 ., 80 ., 36.7; I 1, 68 25.1( 2)
3.1.3 568. 17t/hm’ ( 3),
99.71%, I 62.50%, 1 34.62%, 1 2.59%; (N) 0.25%,
(V) 0.026%, 0.014%, 1 . .
; . 74.96%
24.75% . , . ,
, ; . . 14.41% . 41.66% » 39.41%.,
4.52% . (LAD)  27.8025m*/m?, LAI 98.65% » 60.64%
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Table 2 The specific composition of arbor layer in the Erythropleum fordii community

Individuals in

Species Relative Relative Relative Important
several layers abundance {requency dominance value
[ I I OB o0 o0
o 21 22 11 54 11.0 11.4 50.5 72.9
@ 2 9 80 91 18. 6 12.7 5.4 36.7
1 68 69 14.1 9.8 1.2 25.1
! 3 5 2 10 2.0 2.5 15.9 20. 4
@ 43 43 8.8 7.6 0.8 17.2
© 31 31 6.3 6.0 1.0 13.3
@ 24 24 4.9 5.4 0.8 11.1
® 4 10 14 2.9 2.5 3.2 8.6
© 1 14 15 3.1 3.8 1.1 8.0
w 4 2 6 1.2 1.6 4.5 7.3
@ 4 8 12 2.4 2.9 1.9 7.2
®@ 2 9 11 2.2 2.9 0.5 5.6
“ 1 10 11 2.2 2.5 0.6 5.3
¥ 1 2 3 6 1.2 1.6 2.3 5.1
® 1 4 5 1.0 1.3 2.6 4.9
6 1 2 1 4 0.8 1.3 2.6 4.7
: 1 7 8 1.6 2.2 0.5 4.3
s 1 4 5 1.0 1.6 0.9 3.5
“ 8 8 1.6 1.6 0.1 3.3
) 6 6 1.2 1.6 0.2 3.0
! 2 2 4 0.8 1.3 0.3 2.4
2 1 3 0.6 1.0 0.5 2.1
4 4 0.8 1.0 0.1 1.9
@ 1 2 3 0.6 0. 0.6 1.8
€ 3 3 0.6 1.0 0.2 1.8
23 2 3 35 40 8.5 1243 1.7 22.5
* 1 25.1~32m, I 11.1~17m, It 3. 1~7m. (D Erythrophleum fordii .2 Cryptocarya concinna, @) Lindera

chunii , M Castanopsis chinensis, S Randia canthioides,©) Microdesmis caseariifolia,@) Aporosa yunnanensis,8)Cryptocarya
chinensis,©) Sarcosperma laurinum 10 Schima superba , 1) Gironniera subaequalis, (2 Syzygium levinei , 13 Acmena acumi-
natissima ,A)Canarium album ,(5Sterculia lanceolata 19 Machilus chinensis,(DGarcinia oblongifolia, 18 Aquilaria sinensis,
(9 Memecylon ligustrifoliun ,@0 Pterospermun lanceaefolium ,2) Acronychia pedunculata,@)Syzygium rehderianum ,2)Me-
liosma rigida,@)Engelhardtia roxburghiana @) Artocarpus styracifolius,29Other 23 species

3.2

3.2.1 (PAR) .

> > > . , NN PAR > >
> ( 4. 5, . ,PAR k]J/m?+a 1524854 k]/m?®
< a; 54123 kJ/m? « a, 3.55%; 5185 kJ/m’ « a, 0.34%

1465536 kJ/m® « a, 96.11% .

. . PAR ( 1%~2%

) L8781
3.2.2 LAI ,PAR .

. JLAI .PAR ,
. (K)  0.2044; 0.1651, 0.1955; 0.2913;
0.2748, 0.2751, K .

LAI 3 K . s
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Table 3 Biomass in Erythrophleum fordii community

Biomass (t/hm?)

Trunk
Layer and species LAI
Root Wood Bark Stem Branch Leaf Total (m?/m?)

Arbor
IA 37.5000 102.5000 9. 5000 129. 6250 9.6875 288.8125 10. 9804
B 11. 8125 30. 3125 2.1250 17. 6875 4. 3750 66. 3125 4.4033
IA 18. 1250 49. 6250 5. 2500 57.6875 5.1250 135.8125 5. 8090
B 11. 1875 27.5625 2.5000 15. 0625 4.5625 60. 8750 4.5920
mA 0. 1875 0. 5000 0.1250 0. 3750 0.0625 1. 2500 0.0708
B 2. 6875 5. 5000 1. 1875 2. 5000 1.5625 13.4375 1.5726
Total 81.5000 216. 0000 20. 6875 222.9375 25.3750 566.5000 27. 4281
N Shrub 0. 3125 0. 8750 0. 2500 1. 4375 0.2516
v @ 0. 0575 0. 0550 0. 0400 0.1525 0.0403
2 0.0180 0.0190 0. 0450 0. 0820 0. 0825
Total 81. 8880 236. 6875 0. 9490 25.7100 568.1720 27.8025

(DHerb and seedling , @ Woody liana
4 (kJ/m? + a)

Table 4 Vertical distribution of energy of photosynthetically active radiation in Erythrophleum fordii community

Absorption of

Height  (3~5 )  (6~8 ) (9~11 ) (12~2 ) plant layer
Layer (m) Spring Summer Autumn Winter  Radiation
Total %
. 34 11398 15742 14840 12153 54133
Reflection
Arbor 32 321060 443430 418030 342334 1524854 1454253 95. 37
Shrub 3 3467 4789 4515 3697 16468 9759 0. 64
® 0.6 1413 1951 1839 1506 6709 1524 0.10
2 1092 1508 1421 1164 5185
308570 426180 401769 329017 1465536 1465536 96.11
(DHerb and seeding »@Ground surface , (3) Absorption of plant
5 (mgCO;,/dm? « h)
Table 5 Net-photosynthesis rates in Erythrophleum fordii community
Sunny .
. (3~5 ) 6~8 9~11 ) (12~2 ) Cloudy and
Layers and species . A )
Spring Summer Autumn Winter rainy
Arbor
I A 5. 34 4. 84 4. 36 3.71 1.14
B 7.86 6. 36 6. 05 5.10 1.68
T A 3. 74 3.39 3. 05 2. 60 0. 80
B 5.74 5. 04 4.68 3.85 0. 95
n A 2.78 2.52 2.27 1.93 0.59
B 3. 55 3. 19 2.83 2.12 0. 54
V' Shrub 2.94 2. 80 2.67 2.13 0.99
V@ 2.12 1. 89 1. 86 1. 44 0.62
@ 1.54 1. 27 1.23 0.73 0. 35
® 160 467 518 319
N @ 980. 8 746.9 530. 5 657.8

(DHerb and seeding .@Woody liana, @ Hours of sunny.(@Hours of cloudy and rainy.
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. Lambest Beer bl
PAR LAI s , PAR(XD JLAIC(Y) s s
logY = —5. 6305+ 1. 1482logX , R* = 0. 9918, logY = —1.1315+ 3. 8097logX , R* =
0.9788, s, PAR LAI , Y . R s
PAR  LAI o M. Monsi LAI
) [1‘3'710
3.3
3.3.1 (Fn) s Fn ,
PAR s 10:00 1 s PAR Fn s 12:00
,14:00 s 2 s s PAR s o
s s s s ; PN PAR
. Fn ( ) ( 5) > > > Fn LAI
( 6), . > > > N
o (Pn ) 249970k]/m* « a, 50035,
78242, 73052, 48641, 180371 Lol
6 kJ/m? « a)
Table 6 Primary productivity and energy (use efficiency of photosynthetically active radiation in Erythrophleum fordii
community
Pg Respiration Pn
( )
Layer Fixed 0 Leaf(at night) Root ~ Trunk  Stem  Branch  Total P of
eFof  ePof Fixed
enerey plant forest(%) energy fOZCSt
layer R Rg R Rg R Rg R Rg R Rg 6
I A 101986 6.96  0.54 20344 1.12 14410 0. 19 7301 0.76 33800 75855 26131  1.783
B 57481 3.92 0.90135971.97 7984 0.50 5565 1.37 8314 35460 22021  1.503
I A 37806 2.58  0.45 8969 1.12 6984 0.20 3766 0.76 15042 34742 3064 0.209
Arbor B 41847 2.86  0.78122981.88 7216 0.42 4332 1.26 6512 30349 11498  0.784
n A 342 0.02 0.33 80 1.15 74 0.20 43 0.77 99 296 46 0.003
B 8536 0.58  0.48 2590 1.90 1752 0.42 964 1.26 1081 6387 2149 0.147
Total 247998  17.05 16. 92 57869 38401 21971 64848 183089 64909  4.429
IV Shrub 1591 16. 30 0.11  0.43 371 1.95 209 1.30 390 970 621 0.042
v 169 11.09 0.01  0.34 47 1.20 24 1.28 24 95 74 0. 005
e 212 0.01  0.35 99 1.72 11 1.33 9 119 93 0. 006
Total 249970 17.05 58386 38645 21971 423 64848 184273 65697  4.482
* Respiratory rates(gCOy/m? « d or gCO»/kgWd + d) ;(DHerb and seeding,@Woody liana
3.3.2 (049)
CO, s ( ) 1~2C, CO, 20~30pl/L,
. , <
s . R (B) (Rg Rg).
184273k] + m’/a, 20.97%, 11.92% 0.23% 35.19%,
31.69%., Pg  73.72%., o (Pn) 65697k]/m* +a, Pg
26.28% ., . 8783kJ/m* « a(  6.26t/m" * a), 56914,
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Pn  86.83%., (65.17%) ot
3.3.3 . . o
Pg PAR (eP) 17.05%, : 16.22%, 18.36% ,
18.18% . 14.78%., Pg €D , > > > o
PAR (eF), 17.05% 16.03% , 11.09%,
) ) . Pg PAR

eP 1~V 10. 88,5.44,0.60,0.11  0.01, ;

. Pn  PAR 4.482% I 3.286, 1 0.993, Il 0.15, N
0.042, V 0. 005, 0. 006, ;
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