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Vegetation Restoration of Hillside Fields after Conversion of Farmland to Forests

Wan Xueqin Hu Tingxing Zhang Jian Li Xianwei Gong Yuanbo
( The Provincial Key Laboratory of Ecological Fowstry Engineering , Sichuan Agricultural Univessity — Ya’ an 625014)

Abstract: Public welfare forest is the most important model of vegetation restoration in the Conversion of farmland to forests in
Sichuan Province . It can well represent and reflect the characteristics and laws of vegetation restoration in hillside fields .
Therefore an Alnus crenmstogyne forest community developed via converting hillside fields to forest, was investigated by contrast
with a weed community on abandoned hillside fields . The results indicated that: 1) In Sichuan Basin and surrounding regions of
it , vegetations restored so rapid that the average DBH ( diameter at breast height) , tree height of A.cremustogyne tree crown
density , ground vegetation coverage respectively reached 5.2 cm, 6.1 m, 0.7 and 100 percent for 3 years and after converting
hillside fields to forest. 2) With vegetation restoring, community gradually developed mosaic spatial pattern and vertical
stratification, simultaneously distribution of plant population changed from regular to clumped, and spatial heterogeneity of
community increased . 3) Community biodiversity remarkably increased in the process of vegetation restoration in hillside fields .
During the period, species richness of both commnuities changed from 20 to 39 , Shannor Wiener diversity index was 4 .205 and
5.021 respectively , while Pielou equitability index dropped little . 4) Plant species frequently and dramatically altered, which
mainly showed that therophytes declined rapidly from 16 to 10, while perennial ones dramatically increased from 2 to 26 , and 8
of them are phanerophytes. 5) The pathway of community development approximately was from annual herbs to shrubs +
perennial herbs to trees + shrubs and herbs + perennial herbs , finally to natural mixed forests , such driving force was mainly

from interspecific competition .

Key words : hillside fields ; conversion of farmland to forests ; vegetation restoration; life form; biodiversity ; community
development
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Tab.1 Plant species and their important values of the weed community %
. / » Relative Relative  Important X / o Relative Relative Important
Species/ life form Species/ life form
No. coverage  frequency value No. coverage  frequency  value
1 Malachium aquaticuny Th 9.77 7.58 8.68 11 Equisetum arvense/ Ch 4.14 5.30 4.72
2 Galium apatine/ Th 7.71 7.58 7 .68 12 Capsella bursa-pastoris/ Th 4.03 5.30 4.67
3 Veronica persica/ Th 7 .68 7 .58 7.63 13 Plantago asiatical G 2.52 3.78 3.15
4 Deyeuxia arundinacea/ Th 7 .48 7.58 7.53 14 Athraxon hispidus/ Th 2.99 3.03 3.01
5 Cinopodium gracile/ Th 7.33 6.82 7.08 15 Ixetis polycephala/ Th 2.72 3.03 2.88
6 Descurainia sophia/ Th 7 .62 53 6 .46 16 Vicia sativa/ Th 2.53 3.03 2.78
7 Polygonum lapathi foliun{ Ch 6.12 6.06 6.09 17 Comyza canadensis/ Th 3.27 2.65 2.96
8 Ageratum comyzoides/ Th 5.03 6 .82 5.93 18 Inenis dentate/ G 3.08 2.65 2 .86
9 Poa annua/ Th 5.44 5.30 5.37 19 Setaria vividis/ Th 3.40 2.28 2.84
10 Alopecurus aequalis/ Th 4.48 6.06 5.27 20 Gnaphalium hypoleucunf Th 259 2.27 2.43
OTh:1 ,G: ,Ch: ,Ph: s “3.4 ” . Th: therophytes , G: geophytes, Ch: chamaephytes ,
Ph: phanerophytes , details in the section of 3 .4 Life form spectrum . . The same below .
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Tab.2 Plant species and their important values of the Alnus cremastogyne forest community %
,/ . Relative Relative  Important ‘/ . Relative Relative Important
Species/ life form Species/ life form
No. coverage  frequency  valuee No. coverage  frequency  value
1 Selaginella davidii/ Ch 7 .51 5.98 6.74 21 Plantago asiatical G 1.90 1.80 1.85
2 Menonalis hita/ Ch 7.98 5.39 6 .68 22 Gnaphalium hypoleucuny Th 1.72 1.80 1.76
3 Equisetum arense/ Ch 7.14 5.98 6 .56 23 Comyza canadensis/ Th 1.02 2.40 1.7
4 Athraxon prionode/ Ch 7.26 3.59 5.43 24 Achyranthes bidentata/ Ph 0.82 2.40 1.61
5 inopodium gracile/ Th 6.34 3.59 497 25 Mscanthus sinensis/ Ch 1.35 1.80 1.57
6 Duchesnea indica/ Ch 7.27 2.4 4 84 26 Pteris excelsa/ Ch 1.27 1.80 1.53
7 Qenanthe sinense/ G 4.40 4.79 4.60 27 Spodiopogon cotulifera/ Ch 1.27 1.80 1.53
8 Polygonum lapathifoliun{ Ch 4.07 4.19 413 8 Xanthium sibiricunf Th 1.25 1.80 1.52
9 Ficus tikoua/ Ch 2.80 4.19 3.4 29 Ixetis polycephala/ Th 1.17 1.80 1.49
10 Mcrolepia strigosa/ Ch 3.52 2.99 3.2 30 Clenntis peterae/ Ph 1.54 1.19 1.37
11 Alternanthera philoxeroides/ Ch 2 .35 3.59 297 31 Calstegia hederacea/ Th 0.92 1.80 1.36
12 Inperata cylindrical/ Ch 1.70 3.59 2.64 32 Attenisia apiacea/ Th 1.39 1.19 1.29
13 Capillipedium glaucopsis/ Ch 2.26 2.99 2.62 33 Cyperus iria/ Ch 1.17 1.19 1.8
14 #  Hunuls scandens/ Ph 3.25 1.80 2.52 34 Urena lobata/ Ph 1.17 1.19 1.18
15 Vicia sativa/ Th 2.63 2.4 2.51 35 Carex digyne/ Ch 1.08 1.19 1.14
16 Athraxon hispidus/ Th 1.27 2.99 2.13 36 Biodia henryi/ Ph 1.02 1.19 1.11
17 Rubia cordifolia/ Ph 1.81 2 .40 2.10 37 Centotheca lappacea/ Ch 0.92 1.19 1.05
18 Ixenis dentate/ G 1.54 2.4 1.97 38 Carex davidii/ Ch 0.82 1.19 1.00
19 Setaria vividis/ Th 0.9 2.99 1.94 39 Solanum verbascifoliunf Ph 0.82 0.64 0.73
20 Atenisia rubripes/ Ph 1.40 2 .40 1.90
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Tab. 3 Biodiversity of the communities after conversion of cropland to forests
Community Species richness Simpson’ s index Shannomr Wiener index Equitability index
Weed community 20 0.942 4.206 0.973
Alnus cremastogyne forest community 39 0.964 5.021 0.950
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Tab. 4 Life form spectrum of the communities after conversion of cropland to forests
1
Community Phanerophytes Cha mae phytes Geophytes Therophytes
Weed community 0 2 2 16
Alnus cremastogyne forest community 8 18 3 10
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