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Abstract: Rubber forest ecosystem are consisted of the arborous layer, the understory layer, litter layer and soil lay-
er. The rubber forest in Danzhou of Hainan Island was divided into six age levels, which were investigated by sam-
pling, the nitrogen content indoor was tested and analyzed, and then nitrogen reserves of each layer and ecosystem

could be gained. The results were as follows: (1) The soil N contents and reserves of the first generation and second
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generation rubber plantation in Danzhou all decreased with the increase of soil layer. Those of the first generation
were less than the second in 0—20 cm, and these of the first and second generations were almost the same in 20—40
cm, these of the first generation were significantly more than the second under 40 cm; (2) The range of nitrogen
stock of rubber plantation ecosystem in Hainan Danzhou was 5. 30—38. 53 t « hm”, the average was 6. 447 t »

hm™, thereinto, the soil was 5. 727 t « hm”, the vegetation (include arbor and understory) was 0. 694 t « hm*,
the litter was 0. 026 t « hm?; the soil” s nitrogen stock account for the most, reached to 88. 83%, and it was the
main part of rubber plantation ecosystem” s nitrogen stock. The soil of rubber plantations in Danzhou was under the
condition of lacking N collectively, it was necessary to fertilize with N or compound fertility.

Key words: rubber forest; ecosystem; total nitrogen; reserves; distribution rule

(Hewvea brasiliensis)

b 1

. N , 1. 1
( , 2003), , 108°56' ~109°46'
, E, 19°11'~19°52" N,
N , . . . ,
, 5~10 ., 11 4 .
( ., 1981; . 21. 5~28. 5°C,
., 1986), =10 C 8 500~9 100 °C;
( , 2005), N 116 kecal « em™, 2 100 h;
( 1 500~1 900 mm,
., 2009), . . N ( . 1989);
83%, (2. 0~2. 5)m+s',
( , 200D), . 100 cm,
N , Post et al. , pH 4, 5~5. 5, ,
(1985) ( . 2009), 3
N . , , ,
. N ( . 1. 2
1997 . 2008), N ( . 3
. 2001; . 2001; . 20023 , . 1200 m* (30 mX40 m),
20045 . 2006), N ( . : ( 30 a,
2009 . 2009) N ( . 5. 10, 15, 20, 25, 30 a PN
2009 , 2009; , 2009; . 2009) . . ,
, N . 6
6 . . . .
N , 1. 3
N , . L3 1 .
N 1200 m’ (D, (D,



5 635
1
Table 1  Basic situation of sampling sites in Danzhou
Site Generation Age (a)  Species Coordinate Altitude (m) Row distance (m) Height (m) DBH (cm)
13 5 PR107  19°30'45. 1" N, 114 6X3 5. 75 9. 09
109°21'29. 6" E
1 10 73397  19°31'10. 3" N, 133 6X3. 2 11. 71 15. 34
109°29'12, 2" E
15 PR107 19°34'33. 3" N, 108 62 12. 39 17. 85
109°33'31. 1" E
20 73397  19°30'30. 8" N, 124 8X2. 6 12. 64 20. 43
109°29'47. 9" E
25 PR107 19°33'58. 2" N, 103 8X2 14. 80 22. 43
109°31'24. 1" E
30 PR107 19°30'00. 5" N, 129 9X2. 2 16. 47 20. 65
109°30'24. 9" E
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(Duncan ) ,
SAS 9. 1 o R ( ,
1982; , 2009), 2 s
2 . 1. 35~1. 57 g+cm?,
2. 1. 2 N 3
2. 1 N : N
1. 1 0 N
2 ( ) (g+cm?)

Table 2 Soil bulk density of sites

Soil layer (cm) 5a 10 a 15 a 20 a 25 a 30 a
0~20 1. 35£0. 075 1. 4740. 055 1. 39%0. 078 1. 40£0. 046 1. 4940. 082 1. 46=F0. 082
20~40 1. 534+0. 086 1. 514+0. 057 1. 484+0. 082 1. 45+0. 060 1. 60+0. 096 1. 48+0. 057
40~60 1. 52+0. 074 1. 46+0. 058 1. 5440. 066 1. 384+0. 077 1. 57+0. 070 1. 44=+0. 086
60~80 1. 494+0. 030 1. 43=£0. 042 1. 5740. 076 1. 3540. 056 1. 54+0. 058 1. 38+0. 073
80~100 1. 49+0. 028 1. 394+0. 048 1. 65+0. 139 1. 34+0. 035 1. 5140. 045 1. 3740. 090
R

o °

Note: Data behind ‘4’ is SE, the letter behind 47 is significantly different. The same below.
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Table 3 Soil N content and storage of different generations
N N N N N N
Soil layer FG N content SG N content FG N reserves SG N reserves  FG contribution rate SG contribution rate
(cm) (g+ kg (g+ kg (t « hm™?) (t* hm?) % %
0~20 0. 470+0. 049 0. 53640. 238 1. 34=%0. 17 1. 5140. 64 22. 58 27. 35
20~40 0. 393+0. 109 0. 383+0. 045 1. 16+0. 37 1. 1740. 10 19. 52 21. 14
40~60 0. 433+0. 205 0. 297+0. 072 1. 26+0. 67 0. 89=+0. 19 21. 27 16. 06
60~80 0. 403+0. 040 0. 33640. 066 1. 16+0. 18 1. 0040. 13 19. 54 18. 11
80~100 0. 352:£0. 060 0. 305+0. 024 1. 0140. 20 0. 96-£0. 20 17. 06 17. 33
. FG 5 SG o
Note: FG stands for the first generation; SG stands for the second generation.
2. 2 ~15 a , 20~25 a ;
4 . 30 a ( ) , 25a
b o
( ) o ( ) 2. 3 N
. ( 5 ; ( )
) 13 5 , 4. 60~7.
a , 30 a , 61t hm?, 20 a
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4 () (t» hm™)
Table 4 Biomass of different sites
Site Age , , ‘ ,
(a) Arbor biomass Understory biomass Litters biomass
13 5 16. 5542. 86 Ee 2. 4240, 95 Aa 1. 90£0. 32 Bab
1 10 56. 6544, 07 Dd 1. 69+0. 18 ABab 1. 174+0. 26 Bb
15 111. 93+3. 28 Cc 2. 060. 34 ABa 0. 8040. 40 Bb
20 121. 6443. 27 Bb 1. 21£0. 59 BCab 1. 47+0. 34 Bab
25 162. 5740. 83 Aa 1. 19+0. 16 BCab 2. 93+1. 20 Aa
30 107. 17+0. 97 Cc 0. 4940. 29 Cb 0. 9340. 27 Bb

Note: Different big letters mean significant differences within the same column, different small letters mean bally significant differences within the same column.

The same below.
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Table 5 N reserves of rubber plantation ecosystem
Sit N N N N N
olte
¢ Age (a) Soil reserve Arbor reserve  Understory reserve  Litter reserve Total reserve
13 5 4, 6640. 173 AB&. 069+0. 028 Fe0. 5440. 21 Aa0. 033+0. 0081 Bb5. 30+0. 22 Dd
1 10 5. 4540. 255 AB&. 228+0. 063 Ed. 3740. 03 ABab. 01840. 0044 Bb6. 0740. 03 Cc
15 6. 4740. 516 AB#®. 44240. 088 CO. 414+0. 07 ABab. 01740. 0094 Bb7. 34+0. 08 Bb
20 4. 6040. 201 Ba0. 478+0. 170 Bl9. 2440. 13 BCab. 026+0. 0140 Bb5. 34=+0. 13 Dd
25 7. 61+0. 288 Aa0. 6354+0. 188 Aad. 23+0. 03 BChH. 050+0. 0212 Aa8. 53+0. 04 Aa
30 5. 57+0. 168 AB&. 4204+0. 179 Dc0. 10+0. 06 Cb0. 014+0. 0051 Bb6. 1040. 06 Cc
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)
Lover eserve Total (h Acii‘ii?ﬁéi‘iﬁe C
Soil 5. 727 82(%.45)53 r:zse.(s/;) 13 08 |
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