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Abstract Vast areas of secondary tropical forest occur in Xishuangbanna owing to slash and burn cultivation
and the destruction of tropical forest, which is a huge carbon and nutrient element bank. In order to know the
dynamics of growth and bio_productivity of secondary tropical forests in different stages, “size class standard
tre€’ and “ the dimension analysis” methods were used to estimate the net primary productivity of four sec-
ondary tropical forests in different stand ages in Xishuangbanna. The results showed that the net primary pro-
ductivity of four stands increases with stand age, which was 1 154.3 g*m™ **a ' in 5_year stand, 1348.5
g'm Zea lin 10 year_stand, 2212.1 g*m Zea lin 14 year_stand, and 2 660. 1 g*m~ Zea i 2_year_
stand respectively. The allocation of net primary productivity in four stands showed that annual net growth had
the highest net productivity, whichwas 93. 82%, 92.83%, 91. 72% and 92. 9% in four stands respective-
ly, leaf grazed ranked the second and represented 4.97%, 3. 92%, 5. 3% and 3.96% respectively, and
reproductive parts contributed 1.20%, 3.25%, 3.05% and 3.95% respectively.

In the allocaion of net primary productivity among different parts of plants in four stands, the net primary
productivity of stem ranked the first, which occupied 35. 79% of the total in 5 year_stand, 38.96% in 10_
year_stand, 38.82% in 14 _year_stand and 35.94% in 22_year stand, and that of root was the second which
made 23.03% , 21.38% and 23. 18% of the total in 5 year stand, 10 year stand and 14 year stand respec-
tively except that of 19. 26% of the total in 22 year stand. Branch productivity increased with the stand age
from 15. 54% of the total in 5 year stand to 23% of the total in 22 year stand, while leal contributed
23.53%, 17.81% , 18.50% and 18.49% of the total in four stands respectively which gradually decreased
with the stand age. Although reprodudive parts contributed only a little, it also increased from 1.20% of the
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total in 5_year_stand to 3. 95% of the total in 22 year_stand.

Concerning the allocation of net primary produdivity n different layers of four stands, the net primary
productivity of the tree layer inaeased with the stand age which was 69. 07%, 74. 2%, 66.07% and
93.74% of the total in four stands respectively, and net primary productivity of shrub layer did not increase
until 14 year stand, and then sharply dropped, which was 22.05% of the total in 5 year stand, 19.49% in
10 year_stand and 32.24% in 14 year stand, but only 2.96% in 22 year stand, while the net primary pro-
ductivity of the herb layer decreased from 8. 01% in 5_year_stand to 4. 41% in 10_year stand, and that of
liana plants increased with the stand age from 0. 87% in 5_year stand to 3. 30% in 22_year stand.

The index of leaf area (LAI) in four stands increased with the stand age from 2. 70 in 5_year stand to
7.41 in 22 year stand, which was lower than tha of other forests. The optimum regression models of the organic
growth of the dominant plants and the sample trees in athorous layer for four stands were built. These models can
be used to estimate net primary productivity of the same secondary tropical forests in Xishuangbanna.

Compared with other tropical forests, net primary productivity of 22 year stand was higher than that of
tropical seasonal rainforest (2 576.4 g*m™ a ) in Xishuangbanna, and ne primary productivity of above-
ground parts in 22 year stand was also higher than that of a 20 year_stand of secondary tropical forest in North-
eastern India.

From the results, we can wnclude that secondary tropical forest which regenerated from tropical rain for-
est after slash and burn cultivation in Xishuangbanna can grow fast under protection. So taking protective mea-
sures for vast secondary tropical forest is an effective way to speed recovery.

Key words Net primary production, Secondary tropical forest, Xishuangbanna
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Table 1 The optimum regression models of different dommant plants and organic growth in the sample trees
of arborous layer in four stands of tropical secondary forest
( ) R egression
Name ( Stand age) Organ Samples Optimun regression models !
coefficient (R)
Stem Ps=1.288 028 E— (2(D2H) 074408 0.949 6"
Branch 3 Pb= 0. 164 406+ 2.971 95 E- 03 D2H) (D 24.0 em 0. 980 2*
Macaranga dentiailata Leaf Pl= 0.191 044 7+ 2.255 185 E- 03 DH) H 24.0m) 0.986 3"
Root Pr=4.057 34 E—- 03( D2H) %1298 0.98 9"
Stem Ps=1.074 125 E— 2(D2H)-®1 411 0.986 2"
Branch 10 Pb=9.574 097 E- 03(D*H)® ™26 (p 23.5cm 0.9293"
Mallotus p aniculatus Leaf Pl= 2.737 283 E- 02(DH)®300%8  f >5 () m) 0.9232"
Root Pr=9.409 212 E- 03( D2H) 78927 0.949 8"
Stem Ps=0.139908 9% 5.799 71 E- 03( D*H) 0.9331"
Branch 3 Pb= - 0.256 517 5- 8.276 65 E— B3(D*H) (D 23.0 an 0.977 2"
Millettia leptobotrya Leaf Pl= 9.020 388 E— 04(D%H )" 23® H 23.5m) 0.972 8"
Root Pr=1.413623 E- 02+ 4.130 907 E- 03( D?H) 0. 983 5
Stem Ps=1.370 677 E— 02(D2H)-¥0%78 0.976 5"
Sy gi brachy Branch » Pb= 0.238 449 7+ 2.5254% E- 03(D?*H) (D 22.5cm 0. 96 4"
e o Leaf Pl= 5.978 666 E— 03( D) ®+9B1 H 24.5m) 0.979 2*
Root Pr=12.200 100 6 E— 2(D*H)0-38 438 0.980 2"
Stem Ps=1.766 624 E— 02(D2H)-T100 0. %49 6"
5 Branch Pb= 3.156 950 E—- 02+ 3.43847 E- 03(D*H) (D 23.5cm 0.9577"
28 .
5_year_stand Leaf Pl= 1.731 265 E- 03(D?H) " 0% 0% H 24.0m) 0.955
Root Pr=5.682328 E— (3(D*H) 84823 0.903 3"
Stem Ps=1.236 11 E- 02 D*H )0 #1331 0.982 1"
10 Branch il Pb= 0.460 953 9+ 1.561 623 E- 03(D*H) (D 22.5cm 0.959 8"
10_year_stand Leaf Pl= 1.733 514 E- 02(D*H) 0.6140383  H 24.0m) 0.9482"
Root Pr=2.18569( DH ) 7821 0.%4 7"
Stem Ps=0.57 603 8 2.87099% E- 03(DH) 0.9813"
14 Branch 5 Pb=1.024 782 E—- 02(D*H)* 73427 (D 22.5cm 0.927 1"
14_year_sand Leaf Pl= 1.512 91 E- 02(D%H ) ®585 H 23.5m) 0. 916"
Root Pr=0.482293 6+ 1. 152471 E- 03(D?H) 0.9378"
Stem Ps=1.259098 E— 2(D*H)-73%45 0.913 1"
2 Branch 0 Pb= 8. 87132 E— 03(D?H )0 75733 (D225 m 0.944 6
2_year_stand Leaf Pl= 0.162 749 4+ 5.865 %43 E- 04 D*H) H 23.0m) 0. 907"
Root Pr=15.757 267 E— 2(D2H)-™55342 0.978 6"
* :p< 0.001
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Table 2 The allocation of net growth among different parts of plants in diferent layers of four stands
Stem Branch Leaf Root Total
La Stand age ( @
ver  Standage (a) 0 % NG % NG % NG % NG %
5 327.0 4.7 166. 6 22.8 112.4 15.4 125.4 17. 14 731. 4 100
10 379.3 40.9 223.6 25.3 12.8 13.3 190.8 20.6 916. 5 100
Tree 14 563.0 2.3 310.7 23.3 180. 5 13.6 276.4 20.8 1330. 6 100
2 887.4 38.7 583.6 25.5 343.0 14.9 476.7 20.8 2290.7 100
5 53.9 21.6 12.2 4.9 5.1 2.1 127.8 51.3 249.0 100
10 113.9 4.5 25.2 9.8 34.8 13.6 82.2 32.1 256. 1 100
Shrub 14 271. 8 41.0 49.9 7.5 111.3 16. 8 29.9 34.7 662. 9 100
2 21.9 38.4 6.3 8.7 4.3 3.5 14.0 19.3 72.5 100
5 21.5 2.8 4.3 47.90 20.7 22.4 92.5 100
Heb 10 17.7 2.7 28.6 8.2 13.2 22.2 59.5 100
5 4.6 46.9 0.5 5.5 2.2 2.5 2.5 25.1 9.8 100
10 13.9 70.6 1.9 9.8 1.8 8.8 2.2 10.8 19.8 100
Liam 14 4.0 67.8 3.2 9.0 1.6 4.5 6.6 18.7 35.4 100
2 40.5 46.9 4.8 5.5 19.5 2.5 21.7 25.1 86.5 100
5 413. 1 38. 1 179. 4 16.6 214.2 19.8 276.3 25.5 1083.0 100
10 525.4 2.0 250. 8 20.0 187.3 14.9 288.3 23.0 1251. 8 100
Total 14 858.8 2.3 363.8 17.9 293.5 4.5 512.9 25.3 2028.9 100
2 955.8 39.0 594.7 24.3 380. 8 15.8 512.4 20.9 2449. 6 100

NG: Net grovth (g m™2a™ ")
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Table 3 The total net primary productivity in four stands
Net growth Reproductve parts Leaf grazed Total
Stand age( a) ) f?*,mt 71: 7t port = 7lgr — 71t
g*m” “*a % g*m “*a % g*m” “*a % g*m “a %
5 1083.0 93.8 13.9 1.20 57.4 4.97 1154.3 100
10 1251.8 92.83 43.8 3.25 52.9 3.9 1348.5 100
14 2028.9 91. 72 67.5 3.05 115.7 5.3 2212.1 100
2 2449.6 92. 9 105.0 3.95 105.5 3.% 2 600. 1 100
2660.1 g m **a ', 5 2.3, 1/5~ 1/3;
10 1.97 , 14 1.2
; 14
4 ( 4
, 1/3 ; , 1/5 3.6
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5 , 1/33
:5 2.70, 10 3. 61,
14 ; 14 7.21,22 7. 41,
:5 s
(5 2.70,22 . 7.4,
, 23 , 2 ., 5 1154.3g°m *ea ! 22
93. 14%; 2660. 1gom *+a” '
22 , 3 )
4 4

Stem Branch Leaf Root Reproductive Total
parts
Stand age (a)
NP % NP % NP % NP % NP % NP %
5 413.2 35.79 179.4 15. %4 271. 6 23.53 276.3 3.9 13.9 1.20 11%4.3 100
10 525.4 38.96 250.8 18. €0 240. 2 17. 81 288.3 21.38 43.8 3.25 1348.5 100
14 858.8 38.82 363.8 16. 4 409.2 18.50 512.9 23.18 67.5 3.05 2212. 1 100
22 95.8 35.94 394.7 22.36 491. 8 18.49 512.4 19. 26 105.0 3.9 2 600. 1 100
NP: Net production (gem™ 2 a™ 1)
5 4
Table 5 The allocation of net primary productivity in different layers of four sands
Tree Shrub Herb Liana Total
Stand ¢ 7 2
and age (a) NP & NP * NP % NP % NP *
5 7.3 6. 07 254.6 22.05 2.5 8.01 9.9 0.87 1154.3 100
10 1004.9 T4.52 262. 8 19.49 %9.5 4.41 21.3 1.58 1348.5 100
14 1461.6 66. 07 713.3 32.24 37.2 1.68 2212. 1 100
2 2493.5 9B. 74 78.8 2.9% 87.8 3.30 2 660. 1 100

NP: Net production (gem™ 2+ a™ 1)
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