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Abstract: Hainan Island is the biggest tropical region in the South of China. In the island,soil erosion and
degradation are important ecological problems related to the increase of population and land use in the last
30 years. In order to evaluate the fertility of soil and set up the model for recovering the forest vegetation,
a study was carried out on old-fields abandoned 2 to 20 years ago ,near the Haikou city (20°02'N,110°15'E,
altitude 30~40 m a.s.1) The area belongs to the wet tropical monsoon region. Mean annual rainfall is 1650
mm,and mean annual temperature is 23. 6 C. The relationship between different vegetation features and
soil fertility has been investigated. The vegetation data include community coverage, number of plant
species ,number of woody species,number of late successional species and index of plant-diversity. The data
on soil include content of organic matter.nitrogen,phosphate and potassium.

The lowland tropical rainforests were disappeared in the area because of human impact,however some
tropical rainforest tree are still growing in the abandoned fields,such as Schefflera octophylla,llex shime-
icasActinodaphne pilosa s Radermachera hainanensis and Pithecellobium lucidum.

The the following secondary vegetation types were defined by vegetation analysis: (1) Association.
Fimbristylis tristachya, Kyllinga brevifolia. (2) Association. Miscathus sinensis, Imperata cylindrical. (3)

Association. Eupatorium odoratum (grassland). (4a) Association. Casearia glomerata, Psychotria rubra.
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(4b) Association. Lannea coromandelica sStreblus asper. (5) Association. Rhodomyryus tomentosa s Aporusa
dioica. (6) Association. Cratoxylon conchinchinense s Rapanea linearis(shrub forest) (7) Association. Lannea
coromandelica , Litsea glutinosa ,Cratoxylon conchinchinense(Woodland forest). At present the shrub forma-
tions are the main vegetation types on these old-fields. The process of the secondary succession can be sum-
marized into 4 stages:lower grassland,high grassland,shrubland and woodland.

Based on the investigation,503 vascular plant species have been found. 15 species are pteridophyte be-
longing to 11 genera and 10 families, 488 species are angiosperm that belong to 335 genera and 92 families.

The results showed that change in S-plant diversities in the process of vegetation recover on the aban-
doned fields. The B¢ and Bk index of -plant diversities of neighbored communities were small because of
many plants of the same species (there were many same species in two communities) ,such as 1-2,1-3,2-3,
5-6,5-7 and 6-7;and these index were large between different successional stages because of few same
plant species,such as 1-4,1-5,1-6,1-7 and 2-7. But the Cs and Cy index of S-plant diversities of neighbored
communities increased in the process of vegetation succession on these old-fields.

The soil data indicated that the contents of the organic matter and nitrogen were increasing during the
vegetation succession. The increase of content of organic matter in the 0~ 20 cm topsoil from the early
stages to the latest stages was from 1.44% to 3.98%, while for nitrogen it ranges from 0.015% to
0. 033%. This increase of soil fertility might have been associated with the progressive development of the
plant vegetation. The results showed that the greatest change of the index of -plant diversities occurred
between the grassland stage to shrubland stage. The results also showed that the greastest change of con-
tents of organic matter occurred between the shrubland stage to the woodland stage. Many grass species
disappeared from the shrubland to the woodland stage. The content of organic matter increased in later
stages because of the litter accumulation. These changes occurred in two stages. One was the grassland
stage that had more nitrogen fixation plants,the other was the shrubland stage which had more litter.
These results showed that vegetation recover speed was faster than the recover speed of soil fertility on the
abandoned fields. Nitrogen fixation and litter accumulation are very important for the soil amendment on
the old-fields.

The relationship between characteristics of plant communities and soil fertility were analyzed on the a-
bandoned fields. The results showed that the coefficients of vegetation were from 0. 9221 to 0. 9919. There
were close relationships between content in organic matter and the features of vegetation. But we can not
see regularities in change of phosphate and potassium contents.and regularities in change of pH value on
the early successional seres from grassland to woodland forest. The regression equation are: (1) Y1 =
1.163682+0.1292752X4 R=0.8961,(2) Y2=0.07186—0.001129X1-+0.0006633X3+0.0008639X4
R=0.99723,(3) Y3=0.04278684+0.010622X5 R=0.854606. The results showed that the content of
organic matter was related to the number of plants appearing in the latest stage of the succession,while the
content of the nitrogen was related to the cover ratio and number of woody plants. It revealed that the in-
crement of soil fertility was related to the recovery of vegetation on the abandoned fields.

But these linear relationships on the early successional seres will become more complex with the
progress of the vegetation succession. Progress of zonal vegetation succession is determined by the climatic
conditions ,namely water and heat. But the soil conditions will also affect the development of plant commu-
nities and speed of the progress of the same zonal vegetation succession. Soil properties relate to the vege-
tation characters on the zonal vegetation successional series too, particularly during early successional
stages ,meanwhile vegetation recovery will lead to the soil improvement. Due to different intensities of land

use on the abandoned fields,these relationships are very complex. Therefore additional studies are neces-
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sary for describing these complex relationships.

Changes of the vegetation and soil fertility, during early stages of the vegetation succession from
grassland to woodland forest,were tested clearly.

Number of the plant species increaseed on these successional series. The increase of the content of or-
ganic matter was closely related to the increase of the late successional species. The content of nitrogen was
related to the community coverage,to the number of woody species and late successional species.

Key words : bio-diversity ;soil fertility;vegetation types;abandoned field ; Hainan Island
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Table 1 The plant o-diversity of the different succes-

sion stages on abandoned field vegetation

, ) . Shannon
. (m?) ( L. Simpson .
Vegetation . Individual . -Wiener
Area of  Species index .
types number (N) index
plots  number(N)
(1) 500 5 19 2.443 1.628
(2) 500 12 56 5.532  2.830
(3) 500 17 131 7.091 3.307
4) 500 29 322 8.500 3.919
(5) 500 38 503 11. 687  4.299
(6) 500 43 537 13.983 4.551
(7) 500 42 499 13.190 4.433
2 B

*

Table 2 The situation of development of S diversity in

the different succession stages in the abandoned fields

Index of -biodiversities

’ 76('xﬂ1€
s (1D-(2), (1)-(3), (2)-(3), (5)-
(6),(5)-(7),(6)-(7) 3

s Bes Br s (D=4, (1)-
(50, (1)-(6),(1)-(7),(2)-(7) 3 Be Br
3 W >
, ( (Cs
C;\') s ’ o

Pair of

vegetations Be Br Cs Cy
1-2 27.00 47.01 0.3864  0.2954
1-3 25.50 44.43 0. 3544 0. 4051
1-4 59. 00 107.52 0.2027 0.1486
1-5 57.50  105.28 0.2177  0.1633
1-6 62.00 114.72 0.1842  0.1711
1-7 62.50 113.24 0.2236 0. 0869
238 31.50 76.98 0.4324 0. 3243
2-4 47.50 83.58 0.4379  0.1889
2-5 53. 00 93.28 0.3765  0.1676
2-6 52.50 92. 33 0. 4000 0.1630
2-7 62.00  109.83 0.3261  0.1969
3-4 51.00 89. 74 0.4270  0.1637
3-5 44.50 79.16 0.5028  0.2000
3-6 50. 00 88. 22 0.4565 0. 2286
3-7 49. 50 87.82 0.4870  0.2391
4-5 43.50 83.88 0.6360  0.3598
4-6 42.00 82.01 0. 6557 0.1639
4-7 46. 50 88. 87 0. 6324 0. 3229
5-6 31.50 70. 30 0. 7407 0.4280
5-7 35. 00 74.57 0.7222  0.4206
6-7 43.50 85. 80 0.6615 0.5214

* Bc Cody ; Bk Routledge 3 Cs

Srenson ;s Cn Bray-Cutis . fBc is index of

Cody; Bris index of Routledge; Cs is index of Srenson;

Cy is index of Bray-Cutis
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(XD 1
(X2) 0. 9794 1
(X3) 0.9716 0. 9825 1
(X4) 0. 9864 0. 9566 0.9471 1
(X5) 0.9513 0.9919 0. 9830 0.9221 1
D 0. 8801 0. 7877 0. 8494 0. 8951 0. 7505 1
Y2) 0. 8825 0.9121 0. 9601 0. 8779 0.9413 0. 8115 1
Y'3) 0.7692 0. 8254 0. 8042 0. 8244 0. 8539 0. 6051 0. 8599 1
Y4 —0.4234 —0.4937 —0.5765 —0.2967 —0.5457 —0.3332 —0.5823 —0.1708 1
Y'5) 0.0346 0. 2303 0.1448 —0.0217 0.3058 —0.3965 0.1658 0.3186 —0.3281 1
, X1 , X2 , X3 , X4 s X5
(Js—w),Y1 , Y2 Y3 , Y4 ,Y5 pH
3
Table 3 The chemical properties of the soil in the abandoned field vegetation types
Vegetation (ecm) pH 4 % ' %) %) (%)
types Layers Water Organic matter Nitrogen Phosphate Potassium
(D 0~20 5.9 1. 436 0. 0154 0.032 0.158
20~30 6.8 1.219 0.0148 0. 03(1) 0.135
30~40 6.7 1. 219 0.0234 0.03(2) 0.122
(3) 0~20 6.1 1.707 0.0253 0. 084 0. 150
20~30 6.1 1.707 0.0234 0. 086 0.009
30~40 5.7 1. 653 0.0199 0. 086 0.096
4 0~20 5.8 1. 832 0.0263 0.076 0. 144
20~30 6.2 1.725 0.0233 0.062 0.105
(5) 0~20 6.3 1. 869 0.0271 0. 086 0.110
20~30 6.2 1. 653 0.0166 0.093 0.120
30~40 6.0 1. 680 0. 0226 0. 095 0.160
6) 0~20 6.0 3.657 0.0333 0. 080 0. 060
20~30 6.4 3.199 0. 0096 0. 080 0. 030
30~40 6.3 1. 409 0.0211 0. 051 0. 039
P 0~20 5.9 3.982 0.0308 0.101 0.161
20~30 6.0 2.411 0.0173 0.093 0.028
30~40 6.0 2.140 0.0289 0. 080 0.010
4
P N N
s s
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