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Biomass and net primary productivity of artificdal tropical rainforest in Xishuangbanna. TANG Jianwei',
ZHANG Jianhou', SONG Qishi', HUANG Ziyun', LI Zineng’, WANG Lifan", ZENG Rong’ (' Tropical
Rainforest Ecosystem Research Station, Xishuangbanna Tropical Botanic Garden, Chinese Academy of Sci-
ences, Menglun 666303, China;*> Menglun Nature Reserve Service, X ishuangbanna Bureau of National Na
ture Reserve, Menglun 666303, China).-Chin. J. Appl. Ecd ., 2003,14(1): 1~ 6.

The stand biomass and primary net productivity of artificial tropical rainforest in Xishuangbanna were estimated,
based on sample tree method and harvesting method. The results show ed that the standing biomass was 390.4 t
*hm™ 2, of which, 362. 5 t*hm™ %(92.8%) were contributed by tree layers. The biomass of shrub and interlay-
er plants (including epiphytes) was 19.3 t*hm™ 2( 4.9%) and 3.6 t* hm™ 2(O. 9%) , respectively, and that of

herbaceous layers was 5.0 t* hm™ 2

. The primary net productivity of the stand was 2227.3 g* m~ 2 yr- ! of
which, 1553.5 g*m™ 2+ yr™ '(69.7%) were contributed by tree layers. In the allocation of primary net produe-
tivity in different parts of trees stems showed the highest net productivity, accounted for 42. 0% . Leaves and
branches were accounted for 30. 2% and 13. 5%, respectively. The leaf area index ( LAI) was 7.061. The op-
timum regression models of different dominant plants and organs of t he sample trees of tree layer in the artificial
tropical forest were built.

Key words Biomass, Net primary productivity, Artificial tropical rainforest.
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Table 1 Optimum regression models of different dominant plants, o
ganic biomass and growth in the sample trees of arborous layer in arti-
ficial tropical rainforest

S pecies Organs  Optimum e gression models R egression

coefficient ( 1)

We 1.386936- 0302 1) * 8PS (>0, r= 0991
H evea Stem Ps=2.751614 E- 0B3( D 2H) 1.058691 2>18m) r=0.985
brasliensis Wh= 59.23933+ 4 334024E - 05(D2H) r=0.8975
Banch  Ph= 2 339155(n2 ) @ 5282168 r= 0.8%3
Wis 3.59007E- 02( D2 1) 0 3%2531 r= 0951
Ll Pl= 86 73084( p>H) & B71869 1= 0.8765
Wr= 1. 968433 D210 BEI% r= 09883
ool Pr= 1 84506E- 06(D>H )" 489 r= 0929

Wi= 0 1190209 p2p )0 D3NS - 09298
Total  pr=0.6837251( 0211) 0792777 r= 09683
We 5. 72048E- 03(D> 1) * T35 (D >5.6em r=0.9926
Baccawea Sem  po= 451, 0188(0%H) 2P £ 03 H 4 4m) r= 0.9925
ramiflora Wh= 1. 57293 0211)0' 2019 r=0.9973
Banh  Pb= 7. 117859+ 1.6538% E- 02( D2 H) r= 0.99%
Wi 1 1D@4E- 04( D> ) O 98361 1= 0.9820
Le  Pl= 9%. 229+ 1.784062E- 02 D*H) 1= 0.99%
Wr= 6. &B11E+ 3¢ p2i)0 P04 r= 09011
Root  Pr= ©.27234(D2p) > B8717E- 02 r= 0.9%3
Wi= 0 1658767 p2i )0 B8 r= 0991
Total  pr= 1424.43+ 4 585%61E- OZ(DZH) r= 0995
Ws — 1151627+ 2.65149 E- 04 0211) (D29 5m r=0.923%
Rauvolf ia Stem  ps= 451, 9188+ 7.202597E - 0 /)21-/) H 28 5m) r=0.9402
vomitoria Wi= 1. %3581E+ 08 D) D322 r= 09%2
Banch  Pb= - 114.5983+ 3.031822E- 0X D2H) r= 0.9976
Wi= 9. 680151E+ 09( p> ) 1 0753 r= 0.9984
Ll Pl= 6.45506 E— 03( p 2 0- 9008 = 0.99%
Wr= 14.32054 p2i)2 H419E- 05 r= 0998
oot Pr= 76242.28( %) & #4727 = 0.9869
Wi= 6. 83058+ 6.443264 E— 05( D> H) r= 0967
Total  pr= 284126 11211>0' 51975% r= 0976

We 6 6715878 04(D> 1) * OB >5 gm 1= 0.9980

Stand Stem Ps= 476. 2657+ 6.350247E - 03 DZH) H 24, 4m) r=0.9985
Wi= 1. 010776 E~ 0% D210 ©0%9 r= 0.9509
Buwh  Ph= 504.0174+ 2.04065 E- 03( D2 H) r=0.9824
Wie 2276556+ 4.019449 E— 06( D> H) r= 0.9644
Lef  Pl= 1090.821+ 4.576107E- 0X D°H) r= 09763
Wr= 4. B1492E - 04 p2)0 BT £= 099
Root  Pr= 1753239+ & 202531 B~ 04( D> H) r= 09743
Wi=29. 61008+ 3.4%6532 £~ 04( D> H) r= 09910
Total  pr= 2255.614+ 1. 37679E - 02 DZH) r= 09%5
W: Biomass P: Grow th.
3 )
, 87.8%, , 9. 7%,
, 2. 6% .
2 2
> > > .
-2
( 2) 1553.5g°m °,
s 43.0%, R 34.0 %,
, 6.4%.
> > > . 3
2 2

82.3%, ,
6. 8% . 3

10. 9% , ,



.3 , , 2.5%.
> > > . (2 22.0g'm 2,
33 . 47.7%, . 30.1%;
(2 19.3 tthm >, 22.2%. :
, 43. 8% ; . 76.6%, 11. 3%,
. 29.2%; \ 13.1%. 5.5%.
(2 598.7g'm °, 3.5
(40.3%) , (31.4%), , 5.0t* hm™ 2,
(8.0%). . 82.7%,
> > > . 9 12
3.4 , 89. 6%, 4.0 %.
2, , 6. 4%. :
3.6 t*hm™ 2, , > 0> > 0>
2/5 , 1/3, , :
1/4. > > . . ( 2) 53.0g°m 2
80.8% , ,  12.6%, , > > . , 1/2

2
Table 2 Biomass( t* hm™ %) and net primary productivity (g m™
artificial tropical rainforest

2, yr.” ') allocation among different parts of dominant plants in different layers of

Trunk Branch Leaf Root T otal
baver Species Biomass % Bomass % Biom ass % Biomass % Biomass %
H 194.1 53.6 71.6 19.7 4.4 1.2 48.1 13.3 318.2 87.17
T ree R 18.1 5.0 10. 1 2.8 0.9 0.2 5.9 1.6 35.0 9.7
B 3.4 0.9 3.5 0.9 1.1 0.3 1.3 0.4 9.3 2.6
Total 215.6 59.5 85.2 23.5 6.4 1.8 55.3 15.3 362.5 100
8.5 43.8 2.7 13.9 2.5 13.1 5.6 29.2 19.3 100
Shrub
p - - 0.03 0.87 0.42 1.17 0. 45 12.5
0 0.08 2.1 - - 0.07 1.94 0.01 0. 14 0.15 4.2
Inter- RdE 0. 06 1.7 - - 0.02 0.45 0.01 0.28 0.09 2.5
layer C 1.40 39.4 - - 0. 80 22.5 0. 67 18.9 2.87 80. 8
Total 1.54 43.3 - - 0.92 25.8 1. 10 30.9 3.55 100
Ho 0.27 5.4 - - 0.24 4.7 3.97 79.5 4.48 89.6
Heb Di 0.12 2.4 - - 0. 06 1.2 0.02 0.4 0.20 4.0
Others 0.10 1.9 - - 0.08 1.7 0.14 2.8 0.32 6.4
Total 0.48 9.7 - - 0.4 7.6 4.13 82.7 5.0 100
NPP % NPP % NPP % NPP % NPP %
H 571.0 36.8 99. 4 12.8 435.7 28.1 72.3 4.6 1278. 4 82.3
T ree B 23.9 15.4 20.1 1.3 56.0 3.6 5.0 0.3 105.0 6.8
R 72.9 4.7 32.5 2.1 43.4 2.8 21.3 1.4 170. 1 10.9
T otal 667. 8 43.0 252.0 16.2 535.1 34.4 98.6 6.4 1553.5 100
241.5 40.3 47.8 8.0 121.5 20.3 187.8 31.4 598.7 100
Shrub
5.5 p - - - 0.52 2.4 0. 69 3.1 1.2
1.3 (0] 1.25 5.7 - - 1.15 5.2 0. 08 0.4 2.5
Gt layer RAE 1.03 5.2 - - 0.27 1.2 0.17 0.8 1.5
76.5 C 8.23 37.3 - - 4.71 21.6 3.94 17.9 16.9
100 T otal 10.5 47.7 - - 6. 65 30.1 4.88 22.2 22.0
49.6 Ho 1.6 3.0 - - 1.4 2.6 23.4 44. 1 26.3
Bit:1b Di 12.0 22.6 - - 6.0 11.3 2.2 4.1 20.1
12. 4 Others 1.6 3.0 - - 1.4 2.6 3.6 6.7 6.5
100 T otal 15.2 28.6 - - 8.8 16. 6 29.1 54.8 53.0
H: Hevea brasiliensis, B: Baccauwrea ramiflora, R: Rawolfia vomitoria, P: Pteridop hyta, O: Orchid aceae
species, Rd: Rhaphidophora decursiva, E: Epipremnum pinnatum, C: Calamus henryanus , Ho: Homalomena occulta,

Di: Digitaria ciliaris, NPP : Net primary productivity.
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Table 3 Biomass allocation among different layers of artificial tropical rainforest( t* hm™ 2)
Stem Branch Leaf Root T otal
Layer
Biomass % Biomass % Biom ass % Biomass % Biomass %
Tree 215.6 58.6 85.2 23.2 6.4 1.7 55.3 15.0 362.5 92.9
Sh b 8.5 2.2 2.7 0.7 2.5 0.6 5.6 1.4 19.3 4.9
Intexlayer 1.5 0.4 - - 0.9 0.2 1.1 0.3 3.6 0.9
Herb 0.5 0.1 - - 0.4 0.1 4.1 1.1 5.0 1.3
T otal 226. 1 57 .9 87.9 22.5 10. 1 2.6 66. 2 16.9 390. 4 100
4
Table 4 Net primary producti vity allocation among different layers of artificial tropical rainforest(g m™ 2 yr~ ')
Stem Branch Leaf Root T otal
Layer NPP % NPP % NPP % NPP % NPP %
T ree 667. 8 29.3 252.0 11.3 535.1 24.02 98. 6 4.4 1553.5 69.7
Shub 241.5 10. 8 47.8 2.1 121.5 5.5 187.8 8.4 598.7 26.9
Inter layer 10.5 0.5 - - 6.6 0.3 4.9 0.2 22.0 1.0
Herb 15.2 0.7 - - 8.8 0.4 29. 1 1.3 53.1 2.4
Total 935.0 42.0 299.8 13.5 672.0 30.2 320. 4 14. 4 2227.3 100
NPP: Net primary productivity.
( 4) 2227.3g'm °, 5
Table 5 Comparison of biomass between artificial tropical rainforest
’ ’ and tropical seasonal rainforest in Xishuangbanna( t* hm™ %)
2/3, . 1/4, )
Layer Organs Artificial trop- Tropical seaond
( 42 0%) ical rainforest rainforest
. . ,
(30 2%) y ( 13. 5%) . Biomass % Biomass %
Tree Stem 215.6 55.2 241.3 66. 8
5 Branch 85.2 21.8 37.3 10. 3
ol 2 Leaf 6.4 1.6 4.4 1.2
390. 4thm 7, ( Root 5.3 14.2 69. 6 19.3
5), (360.9t*hm™ )8, Total 362.5 2.9 352.6 97.7
Shrub 19.3 4.9 4.7 1.3
N Herb 5.0 1.3 0.5 0.1
Intes layer 3.6 0.9 3.1 0.9
° Total 390.4 360.9
4,
10
2
2 2 4
4.1
-2
’ R 390. 4t*hm °,
7.061, _
( 9.572 1670), : 2227, 3g.m— 2’
(6.2) (4.64) 1171.2g*m™ * 2,
(4. 06) :
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