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Table 1  The importance value of arbor in natural Zenia insignis forest

i % AR ATBUE WA GEN M
Relative Relative Relative Importance
Species density frequency dominance value
(%) (% (%)
iR is2 Zenia insignis 14. 04 10. 21 54.12 78. 37
5] 1 X5 A7 Sapium rotundifolium 8.77 6.12 11. 97 26. 86
FiS L8 Celtis tetrandra 8. 77 8.17 8. 34 25.28

subsp. sinensis

W Adenanthera pavonina 8. 77 10. 21 2. 66 21. 64
& B Sinosideroxylon ) 8.77 8. 16 1. 69 18. 62
wightianuom

HE SR Tarenna depauperata 7.02 10.21 0.44 17.67
s i Osmanthus fragrans 5. 26 6.12 2.27 13. 65
R OA Boniodendron minius 3.51 4.08 5. 04 12.63
)il H Osmanthus marginatus 3. 51 4. 08 3.09 10. 68
kR Pistacia chinensis 3.51 4.08 2.09 9. 68
& & W Paliurus hemsieyana 5. 26 4. 08 0.26 9. 60
o B Zanthoxylum armatum 3.51 4.08 0.42 8. 01
W OE % Lagerstroemia subcostata 1. 76 2. 04 2. 14 5.94
T Albizzia kalkora 3.51 2.04 0. 25 5. 80
R 48 Mallotus philippensis 1.75 2.04 1.70 5.49
¥y " Broussonetia papyrifera 1.75 2.04 1. 31 5.10
4 R Osmanthus matsumuranus 1.76 2.04 0.93 4.73
® =] Croton tiglium 1.75 2.04 0. 85 4. 64
¥ HE Photinia davidsoniae 1.75- 2. 04 0.21 4. 00
L2 o Prunus sp. 1.75 2. 04 0.17 3.96
L g Clausena excavata 1.76 2. 04 0. 04 3. 84
IR Glycosmis parviflora 1.76 2.04 0. 01 3. 81
& it Total 100 100 100 300

FEF A T WIS B R T B0 RR L FLARAR A A R 125. 38t « hm 2, i} i
Hars12. 6,"F-i’>31'5ﬂ’<%$: 3.69t « hm™% « a™ WP HCT A% S0 111 o S BRGHE 3 S B T bR (i i
A2 MO B R SRR YR L 41 1991 /{ 11 FHR A, A Y 196t » hm 2, 0] i BLESH
18, F-HIHGIChHE 4. 9t « hm ™2« a ™', LR AR AR O BL 45, 19915 1992) 5 % L Suiss il ip
PR O DCRRARHI E 107 A1 98. 7t « hm ™20 4L 74457 05 (Walter, 1984) , 4F 4 A UAKIH
PR JE 0 RE 2 BT 650 B 26 4507 565l 4096, T A BIA7 A2 W L i T BURR BORT T By 41 4
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Table 2 Growth reation formulas for different parts of sample trees

JRK AR k7 Rt i ERXEREAX LB}
Layer & Different Growth reation formulas Correlation
species parts of plant index (R?)

Arbor: D
{F 4 Zenia i Leal logrwy=0.5279 » log(D? « H + ) —2. 0899 0. 9309
insignis
¥ Branch loges=0. 9748 * log(D? « H)— 1. 8312 0.9631
o
B D>2cm logWy, =1. 1523 + log(D* « H)—2. 4089) 0.9293
i 2)
f148 D<2em logWhy=0. 75587 = log(D? » HY—1.7721 0. 9058
{2 F Trunk Jogw, = 0. 8654 + log (D% « Hey—1. 2248 0.9742
S
‘W Bark logrey, ==0. 8664 « log(D? « He)-—2.2403 0. 9742
K Wood logaer, = 0. 8668 + log(D? « He)—1. 2695 0.9746
AL Volume (m*) logV=0.9101 » log(D? « Hc)—3. 8324 0. 9944
N 3)
H Root logaor=2. 2588 + log(ID) —1. 6799 0.9933
Mo
fiff D=1em logror; =2. 3169 » log (D) —1. 8386 0. 9960
fif D<liem logwr,=2. 0171 + log(D)—2. 1308 0. 9740
R nt Leaf logrw=0. 8024 « log (1?2 « H)—1.7268 0. 9106
Other ¥4 Branch logws=0. 9994 « log (D? « H)—1. 8921 0.9217
species i°f Trunk logw,=0. 9169 = log(D* « H)—1.3568 0. 9873
i Horrs
. Bark logeer =0. 7115 + log(D? « H)—1. 6449 0. 9484
# Root logror=0. 8963 + log(1? « H)—1.7055 0.9976
b it leaf logu =0- 9204 » log(D? « H)—2. 3645 4) 0. 9684
A Shrub: % Stem logws=0. 8332 + log(D? « H)—1. 6126 0. 9767
= B Root logzr=0. 836 * log((D? « H)Y—2.0665 0. 9392

De Nt CROWN; 2)He N F & Clear length; 3). 4)D N 5E44 Basal diameter
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Table 3 Biomass (1 » hm™2) and volume (m*) in Zenia insignis forest

A ALK fit Root I T P - g
Forest type, layer D> lem | D= lcm Eﬁk ‘ﬁ)'gid D>>2em | D<{2cm Leaf Total Volume I‘}AI
FRKBE Arbor 1| 30.30 | 4.72 3.55 | 32.51 | 28.35 | 7.66 |6.30| 113.39 | 79.57 l11.21
Mo fEE | 23.90 | 3.50 | 1.56 | 14.43 | 23.44 | 3.31 |2.89| 73.03 | 56.54 | 7.60
¥ 1.86 | 0.35 | 0.78 | 4.86 | 1.22 | 1.08 |1.15| 11.30 6.78 | 1.22
Ak AR 0. 05 0.13 0.03] 0.21 0. 04
Natural Shrub
forest | #rA N i AIZ
Herb & N 0.17 0. 20 0.11| 0.48 0.13
seedling
41 Total 37. 45 41.70 38. 64 7.59 | 125.38 | 86.35 |12.60
E N
ATk Arbor 2.44 0. 56 0.31 2.90 2.34 0.98 |0.78| 10.31 9.93 | 2.06
BEAREARE 1
Herb &.
Artificial]  seedling 0. 007 3.21 0.011 0.006] 0.024 0. 01
forest %1t Total 3.01 3.33 0.79 10. 34 9.93 | 2.07

1) 19924E 7 HlliE Measured in July. 1992
x4 EERFTRENBEFHIERANARE

Table 4 Gross primary productivity and energy use efficiency of photosynthetically active radiation for arbor layer in

Zenia insignis forest

BT B A R R
& He ¢ e i
BRI E % Seasonal average net-photosynthesis rate ek JEHER I %
) Gross primary Energy use
Forest type (mgCO; » dm ™% » h™!) and production(k] e m~% «a™!) o
productivity efficiency
and layer # % Spring & % Summer{fkFE Autumn| &7 Winter k] +m—2+a~1) %
Fn Pg Fn Pg Fn Pg Fn Pg
E R 1 7.85 15386 6. 91 45072 3.83 |17919 78377 5.05
Natural forest 8.98 [11932] 7.95 | 35156 4. 30 |13639 60727 3.91
Hedt fFG 1 ]3.47 | 740 | 4.98 | 3535 [ 2.58 | 1514 | 1.55 | 318 5907 0.38
it Total 16126 48607 19233 318 84284 5.43
A LK
Artificial
forest 1 14.39] 5183 | 8.88 {10644 6. 61 | 5683 21510 ' 1. 39
P ML B AT B R
Photosynthetic Photosynthetically active
radiation(kj e m~2 «a™!)
hours 186 619 444 204 1551771

% Spring (from) Mar. to May); Summer (from Jun. to Aug. ); Autumn (from Sep. to Nov. ); Winter (Jan. , Feb.

* and Dec.)
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THE BIOMASS AND SOLAR ENERGY UTILIZATION EFFICIENCY

IN ZENIA INSIGNIS FOREST
Zhang Zhu-ping He Dao-quan Ao Hui-xiu
(south China Institute of Botany, The Chinese Academy of

Sciences, Guangzhou 510650)
Abstract

The productive capacity of the natural forests that dominated by Zenia insignis
in North Guangdong limestone region was investigated, and compared to that of a
6-year-old artificial Zenia tnsignis forest. The results show that the biomass, stock-
ing, increment, gross primary productivity of arbour layer and PAR energy use ef-
ficiency in the natural forest in natural Zenia insignis forest was 125. 38 t « hm"?,
86. 35m* « hm™?,3. 69t » hm ?,84284k] * m * « a' and 1. 39% ,respectively, sug-
gesting that its biomass and productivity were lower than those of the evergreen
broad leaf forest in humid region [1,2,107, but were higher than those of forest in
subtropical semi-arid region (9). The photosynthesis rates of Zenia insignis was
higher, but the crown density and leaf area index of artificial forest was lower as
compared to those of natural forest. So the gross productivity and solar energy uti-
lization ratio of the artificial forest was low. All above indicate the higher produc-
tivity potential of the artificial forest.

Key words Zenia insignis forest, Biomass, Gross primary productivity, solar

energy utilization efficiency





