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1
Tab.1 Basic information of different type of rubber plantation plots
/m / hm?
( Tectona grandis) . ( Oroxy-
lum indicum) | ( Hopea hainanensis) .
( Artocarpus heterophyllus) ( Lucuma
21°53N
560 6.67 2012 450  /hm? nervosa) 105 /hm?®
101°16E
—9990  /hm’
—660 /hm®
—3990 /hm®
22°25°N
950 6.67 2004 495 /hm?
101°06°E —250  /hm’
21°50N —9990  /hm’
837 13.34 2002 495 /hm?
101°15E —660 /hm®
30 ~50 ¢m+50 ~ 100 cmo 3
100 cm’ 500 g .
105 £2°C 24 h
100 o
(50C) (TC) o .
- ( vario MAX
CN) (39.34 £5.43 t/
hm?) (9.41 +0.83 t/
28 )
° hm™)
29
5
SOC =3 (C, xd; xD,) - 10 a + (46.06
Ut C t/hm? (8. 60
D - ~70.90 t/hm’) . 20 a +
(138. 66 t/hm?)
3 62. 68 t/hm’
(51.13 t/hm?) ®
31 (60 ~250 t/hm®) *
3~5
2. 14 13 R*>0.8 10 a 3~5 a
R*>0.9 Logistic o
Logistic °
34
3.2 3.2.2

3.2.1
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( 4) 2 hm?) (174.02 t/
o hm?) * (60 ~250 t/
hmz) 33 s
+ N 3.2.3
. 10 a (146.89 t/ 5
hm?) o 10 a +
(51.13 t/hm®) *; 20 a (293.33 t/ (92.16 t/hm”) (10.87 t/hm*)
2
Tab.2  Growth curves of different tree species
/a P R?
W=1076.06/(1 +e ~(x~2-62/9.74) Logistic 2 ~50 <0.0001 0.94
! W=139.76/(1 +17.83e %) Logistic 226 / 0.96
W=82.37/(1+¢ (x16:39/6.35) Logistic 2~35 <0.0001 0.97
W =489.08/(1 +e (x~15:00/1.35) Logistic 2~22 <0.0001 0.98
W=547.77/(1 +e (x~2871 /7.6 Logistic 2~25 <0.0001 0.76
W =244.36/(1 + e~ (x719:00/2:40) Logistic 2-~23 <0.0001 0.98
W =1487.64/( 1 + ¢~ (x746:89/10.32) Logistic 2 ~45 <0.0001 0.92
W =460.60/( 1 +e (x~1419/2.21y Logistic 2~25 <0.0001 0.98
W=689.18/(1 +e/~(x~18:02/7.25) Logistic 2~30 <0.0001 0.81
W = 848 -20-87/x 2~35 <0. 0001 0.94
W =e!-82-1.86/ 2~15 0.026 0.89
W= 0 10+0-19x 2 ~25 <0.0001 0.87
W= el 2017 2~32 <0. 0001 0.98
2 W=5.543x -20.24° line 2~25 / 0.80
1 30
2 Jain 1
3W X
3
Tab.3  Carbon stock and carbon sequestration potential of young rubber plantation
/( t/hm?) 10a /(t/hm?) 20a /(t/hm?)
1.18 £0.36 ¢ 34.08 / 75.98 /
+ 2.57+0.79 ¢ 46.06 11.98 105. 24 29.26
+ 1.19 £0.36 ¢ 36.48 2.4 101.51 25.53
+ 1.21+0.37 ¢ 37.02 2.94 84.46 8.48
+ 1.80 +0.78 ¢ 35.36 1.28 82.63 6.65
+ 1.95+0.61 ¢ 35.46 1.38 78.98 3.00
+ 1.24 +£0.43 ¢ 34.69 1.61 79.65 3.67
+ 1.29+£0.42 ¢ 38.22 4.14 138. 66 62.68
+ 9.410.83 b 44.63 10.55 87.3 11.32
+ 39.34+5.43 a 36.31 2.23 78.21 2.23

0.05.
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+ (83.52 t/hm’)
(2.23 t/hm?) ( . .
(51.13 t/hm*) *; 20 a + . ) o
(208.50 t/hm?) 3.3
(174.02 t/hm*) ¥
(60 ~250 t/hm*) * . ( 2 a)
+
(51.29 £10.18 t/hm?) +
(39.34 +5.43 t/hm’) . o 7.
31.96 ~149.02 t/hm’.
o 10 a.20 a
34 . (61.33 ~74.27 t/hm*) * 39
3.2.4
. (129.17 ~251.65 t/hm’) .
( 6) o
1.19 ~52.89 t/ o
hm® 10 a 1.28 ~106.08 t/hm”> 20 .
2.23 ~233.89 t/hm’,
(0.59 ~11.08 t/hm” * .
a) 36 40 41
4
Tab.4 Carbon stock and carbon sequestration potential of rubber plantation in high altitude area
/( t/hm?) 10a /(t/hm?) 20a /(t/hm?)
/ 23.64 £2.50 a 40. 81 / 59.44
+ 23.71 £2.50 a 46.93 6.12 74.74 15.3
+ 23.69 £2.50 a 56.4 15.59 115.38 55.94
+ 23.79 £2.51 a 146. 89 106. 08 293.33 233.89
+ + + 23.71 £2.50 a 49.03 8.22 98.92 39.48
+ + + 23.73 £2.51 a 84.24 43.43 171.49 112.05
+ + + 23.72 £2.50 a 56.71 15.90 101.21 41.77
+ + + 23.75+£2.50 a 86.71 45.90 187.03 127.48

0.05,

5

Tab.5 Carbon stock and carbon sequestration potential of mature rubber plantation

/( t/hm?)

10a /(t/hm?)

20a /(t/hm?)

51.18 £10.16 a

+ 52.89 +£10.47 a

+ 51.29 +£10.18 a

81.29
92.16
83.52

/
10. 87

2.23

146.59
208.50
148. 82
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Tab.6 Range of carbon stock and carbon sequestration potential in different rubber plantations
/( t/hm?) 10a /(t/hm?) 20a /(t/hm?)
1.19 ~39.34 34.69 ~46.06 1.28 ~11.98 78.21 ~138.66 2.23 ~62.68
23.69 ~23.79 46.93 ~146.89  6.12~106.08  74.74 ~293.33  15.30 ~233.89
51.29 ~52.89 83.52~92.16 2.23 ~10.87 148.82 ~208.50  2.23 ~61.91
7
Tab.7 Comparison of soil organic carbon storage in different rubber plantations (t/hm?)
0 ~10 ecm 10 ~20 cm 20 ~30 cm 30 ~50 ecm 50 ~100 em 0 ~100 cm
4.01 £0.44C 3.87 £0.93C 3.33£0.30B 6.64 £1.62C  14.11 £3.10C  31.97 £6.22C

15.73 +1.15Bb
+ 23.48 +£2.65a
27.22 +0.95Aa 20.57 +2.16Ab

13.66 +1.94Bb 15.63 £4.96Aa 19.77 +2.90Bb 34.99 +2.40Bb 99.78 +9.30Bb

18.20 £7.28a  20.72 +3.53a  33.47 +£2.90a 58.85 +13.56a 154.73 £15.22a

16.50 £1.88Ab 31.20 +8.36Ab 53.53 £1.57Ab 149.02 +11.50Ab

+ 26.96 £0.61a 26.03 £1.07a 24.69 £3 26a 38.37 £7.96a 68.55 +£3.86a 184.60 +13.29a
+ 24.82 £1.16b 19.68 £3.66b 18.34 +4.46ab 32.72 +9.84ab  57.79 £2.50a 153.35 +14.11b
0.05 ; o
+ 10 a
o + 20 a + ;
N N + ;
42 . +
+ ° N N
(154.73 £15.22 t/hm?) ;
(99.78 +9.30 t/hm?) 54.95 t/hm’; ; .
+ (184.60 + +
13.29) + (153.35 £14. 11 t/ 54.95 t/hm’ 1.55
hm?) (149.02 +11.50 t/hm’) ; + 35.58 t/
35.58 t/hm’>  4.33 t/hm’. hm’ 1.24
2
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The Carbon Stock and Carbon Sequestration Potential of Rubber Plantations
under Different Agro-forestry Systems in Xishuangbanna, SW China

. 12 . 1*
MO Huizhu © SHA Liqing
(1. Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Yunnan Kunming 650223 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Carbon sequestration management was operated in newly—planted rubber plantations mature rubber
plantations and high-altitude rubber plantations. We compared vegetation carbon storage carbon sequestration po-
tential and soil carbon storage in different agroforestry systems and pure rubber plantations. The vegetation carbon
storage was estimated by tree biomass regression model tropical trees biomass universal model and allometric
model. Soil carbon storage was estimated by soil profile stratified sampling (0 ~10 cm 10 ~20 ecm 20 ~30 cm
30 ~50 ecm 50 ~100 cm) . The results showed: 1. The existing biomass carbon storage was 1.19 ~52.89 t/hm’
and the carbon sequestration potential was 1.28 ~106.08 t/hm” in 10 years later and 2.23 ~233.89 t/hm’ in 20
years later. 2. After carbon sink plants were added in rubber plantations soil carbon storage was significantly high—
er than that of pure rubber plantations. For newly-eultivated rubber plantations soil carbon storage of rubber with
flemingia macrophylla increased 54.95 t/hm’ than that of pure rubber plantations; for mature rubber plantations
rubber with flemingia macrophylla increased 35.58 t/hm” and rubber with cocoa increased 4.33 t/hm’. The car—
bon sequestration management can improve the overall vegetation carbon storage and carbon sequestration potential
meanwhile increase soil carbon storage. However carbon sequestration potential varies due to different plant spe—

cies planting density and growth rates.

Key words: rubber plantation; agro-forestry; carbon storage; carbon sequestration potential; Xishuangbanna



