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Table I Characteristics of plots in rubber plantaton and rbber len ingia macrghylla agrobresty system

I 21°3906'N 101°3550'E 656 m SE10° 22°
I 21°3905'N 101°3553°E 710 m SE15° 18°

11 21°39'55'N 101°36 014F 772 m SE12° 25°
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2.4 ,
3 s
, 100 an 2004 ~
2006 12 0~ 10 an 10~ 30 an 30 3.2
~50an 50~ 70 an 70~ 90 an 2004~ 2006 3 a
, 3 (3,
, s 0.5al.5a 2.5a
, 0.55 17.03  53.03 t/hm” 2004
(SOM) (T.N) (T.P) (T.K) > > >,
- ; 37.93% 36.44% 25.62% 0.00
, ; % 2005 2006
- ; , > >
- > , 2005
:53.65% 17.55% 15.74% 13.06 % ;
3 2006 2005
3.1 ( 3)
- :C >
( 2), 2006 - 12 3.42 N> Ca>K> P> S> Mg 3a
an, 1. 71 am 4. 11 m, 2006 ,
1.37m ,
11.0% 9.62 % 3.78% 18.10 t , 1.30 t , 82.94 kg
230.54 kg ,
33 2.81 an
284.5 an 3.3
, ’ , [21] 1 , _
2 —
Table2 The growth of plants in ubber plantation and ubber— Flen ing iam acrophylla agmoforestry sysian
(am) (am) (am) (an x an) (%)
2004. 12 0.86 (0. 10)" - 58.0 (5.0 30. 0 x 33.0 95.2
2005. 12 2. 84 (0. 41) 1. 93 (0. 34) 269. 0 (13. 6) 78.0 x 90.0 —
2006. 12 4. 64 (0. 50) 3.42 (0. 40) 411. 0 (22.3) 135.0 x 122.0 -
2004. 12 0.97 (0. 12) — 104. 2 ( 14. 4) — 98.6
2005. 12 266 (0.27) - 256. 1 (30. 9) — -
2006. 12 2.81(0. 23) — 284.5(35. 6)
2004. 12 0. 84 (0. 06) — 0 41 (0. 05) 3.0 x 34.0 98.4
C 2005. 12 2.69 (0. 06) 1. 48 (0. 08) 217.0 (11. 0) 8.0 x 93.0 -
2006. 12 4. 18 (0. 35) 3.12 (0. 26) 396. 0 (4. 2) 145.0 x 130.0 —
* 90 £ 270
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3
Table 3 The bimass and nutrient storage of F lam ing ix m acrophy lla
(kg / hm?)
(t/hm?) C N P K Ca Mg S
0.21 85. 30 6 12 0.39 1. 09 3. 45 0.2 0. %
(0. 09)" (36. 94) (2. 65) (0.17) (0. 47) (1. 49) (0. 09) (0.1)
0. 20 81. 95 588 0.38 1. 04 3.31 0. 19 0.3
(0. 11) (45. 58) (3.27) (0.21) (0. 58) (1. 84) (0. 11) (0.13)
2004 0. 14 57. 62 413 0.26 0.73 233 0. 13 0. 16
(0. 08) (32.29) (2 2) (0.15) (0. 41) (1. 31) (0. 08) (0.09)
0. 55 204. 88 16. 13 1.03 2. 86 9.09 0. 53 0. 63
(0.27) (109. 15) (7. 83) (0.50) (1. 39) (4. 41) (0. 26) (0.30)
2.99 1213.79 87. 06 5.56 15. 46 49. 09 28 3.3
(1.72) (698. 85) (50. 12) (3.20) (8. 90) (28. 26) (1. &) (1. 9)
222 903. 16 64. 78 414 11. 50 36. 53 211 2. 51
(1. 46) (595. 96) (42.74) (2.73) (7. 59) (24. 10) (1. 39) (1. 66)
9. 14 3710. 15 266. 11 1700 47.25 150. 05 8. 68 10.33
2009 (6. 33) (2570.19)  (184.34)  (1L77) (32.73) (103. 95) (6.01) (7. 15)
2. 68 1088. 51 78. 07 4.99 13. 86 44. 02 2.5 3.0
(1. 57) (635. 44) (45. 58) (2.91) (8. 09) (25.70) (1. 9) (1.77)
17. 03 6915. 59 496.01 31 68 88. 06 279. 69 16.18 19.25
(10. 92) (4434.57)  (318.07) (20 32) (56. 47) (179. 35) (10.38) (12.34)
9.39 3812 62 273.46 17. 47 48. 55 154. 20 8 92 10.61
(5.18) (2104. 64)  (150.95) (9.64) (26. 80) (85.12) (4. 92) (5. 86)
6. 95 2820. 35 202.29 12 92 35.91 114. 06 6. 60 7.85
(4.29) (1742.61)  (124.99) (7.98) (22.19) (70. 48) (4. 08) (4. 85)
2006 28. 25 11471.20  822.76 52 55 146. 07 463. 93 26. 84 31.93
(18. 58) (7546.26)  (541.25) (34 57) (96. 09) (305. 20) (17.66) (21.00)
8. 44 3426. 92 245.79 15 70 43. 64 138. 60 8. @ 9. 54
(4.71) (1911.85)  (137.13) (8.76) (24. 35) (77.32) (4. 47) (5 32)
53. 03 21531.09  1544.30 98 64 274. 18 870. 79 50.38 59.93
(32 30) (13112.46)  (940.48)  (6007)  (166.97)  (530.31) (30.68) (36.90)
1~3
20%; 20% (0~5am  5~15 )
4~ 9 s s , 0~ 5 an 1 18. 1%
, (0~5a 5~ 15 an) 7.5%, 5~ 15 an 1
, 0~ 5 an 17.9% 3 6.0% , ,
23.9% 32.2%, 15 (8 ),
31.6% 41.5 %,
, 0~ 5 an 24. 1% 35.5%; , 0~ 5 m 5
27.5% 36.6% 10~ 12 , ~ 15 an , 1~3
, , 27.5% 27.0% 22. 0
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Fiz 1 Monthly variation of soilmosture content at different soil hyer in mubber p hntaton and rubber— F len ing
macrophylla agroforestry systam ( A: mbber— Flen ingia macrgphylla agrobresty systan; B rubber plantation)
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Fig 2 The dynan ics of Nutrient content at different soil layers in rubber p hntation and rubber# len ingia m acrophylla

agrobrestry systan (A: tubbes b ingiam acrophylla agroforestry system; B: rtubber p lantaton)
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Fig 3 Annual variation of soil buk density at different soil layers in rubber plhntation and mbb exF len ingia
macrophy lla agrobrestry systam (A:  mubbes lem ing ia ma aophylla agrobrestry systan; B: rubber plntation)
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The Dynan ics of Plant G row th and SoilM oisture and Nutrient in the
Rubber Plantation and RubberF lan ingia macrophylla Agroforestry
Systam in X ishuangbanna, Southwest China

PANG Jiaping' >, CHEN M ingyong, TANG Jiarwel, GUO Xiamn ing, ZENG Rong
( 1 X ishuangbanna Tropical BotanialGarden, Chinese Acadany of Scinse M engla 666303 Yunnan China
2 Graduate University  Chinese Acadeny of Science Beijing 100049 Ch g
3 Institute o X ishuang banna National N ature R eserve  Jinghong 666100 China )

Abstract This paper presents the canparison of dynam ics on the plant grow th and soilmoisture and nu trient be-
ween he wbber plantatbn and rubberd'laning i maaophylla agroforestry system which was a new constructed
agroforestry model The average base d ameter average d ian eter at breast height (DBH ) and average height of he
rubber tree n wbberd. maahylla agroforestry system mncreased by 11.0%, 9.62% and 3.78% asmuch as
he mbber p lantatbn  respectively M oreover h gher soilmoisture in dry season and less seasonal flictuaton were
observed n mbber. macrophylla agroforestry system than those n mbber p hntation The content of soil organic
matter (SOM), totalnitrogen (T.N), total phosphorus (T.P) and total potassum (T.K) declned n the second
year and then ncreased n the thid year soil bulk density decreased to 0. 03 g / an’ and 0. 01~ 0. 02 g/ m’ at
0~ 10 an and 10~ 30 an layer for each year n rubbetF. macrophylla agroforestry system, respectively But n
rubber p lantaton, SOM, T.N, T.P, T.K declined and soil buk density ncreasedw ith plantng years The results
ndicated that the growth of the rubber ree and the soilmoisture and nutrient content were mpwoved n mbber.
macrophylla agmwforesty system which demonstrated that itwas an effective way for restoring the degraded tropical
mountan land and for sustainab le deve bpment of mbbermonoculture.

Key words agroforestry, mbber p lantation; soilmoisture content soil bulk density soil nutrient content X ishuang-
banna



