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Sudies on multi-soried mixed fores types on beach land and its benefit

SHEN Ai-Hua >~ JIANGBO’ , YUAN Wei- G0’ QI Lianr Zhongf ,ZHU JinrRUY (L College o Environmental & Resource Science o
Zhdiang University, Hangzhou , 310029, China;2. Zhjiang forestry academy , Hangzhou 310023, China) . Acta Ecologica Sinica,2006,26(10) :3479 3484
Abgract : To improve the artificid dforedation benefit , and to provide the way of selecting highly efficiency multi-goried mixed
fores and the dforegation techniquesfor greening the bare beach land , some of multi- doried mixed fored types were invedigated
in the pgper. The results showed theat there were mainly three kinds of mixed fores types presently asfollows:  the conifer and
broadled multi-goried foret type, corfier ecies such as Pinus massonisns mxed Pterocarya stenoptera, Liquidambar
formosana, Schim, Phyllostachys heterodlada, Cyclobal anopsis glauca or Castanopsis sclerophylla.  the broadtledf muiti- soried
mixed foret type, such as Gnnamomum camphora, Schima, Cydobalanopsis glauca, Castanopsis sclerophylla, Liquidambar
formasana , Ulmus pumila and Zdkova serrate as the dominant pecies.  the agroforedtry type, with the defoliation trees like
poplar Alnus cremastogyn mixed the high ecoromica trees such as Chinese chestnut , Phyllostachys propinqua , Toona sinensis and
Gnkgo hiloba.

Based on the invedigation result of three mixed forest types, ie, poplar mixed Alnus cremastogyn foregt ,multi-goried poplar
mixed defoliation trees fores and multi-gtoried poplar mixed with evergreen trees foreq , it was showed that in five year of muiti-
doried poplar mixed Alnus cremastogyn fores , the growth armount of poplar was the same as that of the pure fores , the gromth
anount o Alnus cremastogyn in belt-mixed fores was higher than that of pure fores. However ,the growth amount of Alnus
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cremastogyn in mixed fored was dgnificantly reduced. In threeyear of multi-doried forest poplar mixed with defoliation trees,

eight teted gecies were not negetively dfected by the flood , and the poplar mixed defoliation community was primarily

closed and grew very well. In two-year of multi- doried fores poplar mixed evergreen, the dforedation surviva ratio of

seven gecies, such as Cupressus L usitanica , Biota orientalis , Cinnamomum camphora etc , was nore than 90 %, and grew

very well. On the contrary ,the dforedation surviva ratio and groath of two gecies, Haeocarpus sylvestris and Ligustrum

lucidum , was ot good because of misusng herbicide.
Key wor ds:beach land; multi-goried mixed ; community types; benfit
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Table 1 The growth gates comparison between pine multi-storied mixed broad-leaved fores and pure fores
mean Sorage of unit area
The mean Sunival Tt:meter The ﬁ\‘g/ hn*) Comparion  Forest canop
Ted plots  Mixed node Secies ae dengty . tree height i . Y
(2 breag height (%) postion
(N/hn?) (m) .
(cm) Tree pecies  Totd
02
Yongia02 Pureforex  Pinus massonisns % 1710 16.8 .7 4.2 4.2 100
% \itisoried , 29 1200 26.2 20.1 567.6 Fores
xianju 02 mixed Pinus massonisns canopy upper dory
575.1 217.7
Cast i Fores
anoms 860 6.3 5.2 7.1 "
sderophylla 2 caropy lower story
Lithocarpus
165 4.7 5.3 0.8
gl aber
97 goradc _ 27 1575 18.4 16.2 300.5 Fored
Yongia 07 mixed Pinus massonisns canopy upper dory
353.6 133.8
annamomum 30 17.0 16.0 53.1 Fored
camphora caropy upper sory
08 Fores
) Soradic _ ! 28 990 25.0 18.2 388.5 '
Yongia 08 mixed Pinus massonisns canopy upper dory
447.0 169. 2
Liquidambar 425 15.1 16.8 56.5 Fored
formosana canopy sub gory
 Muti-soried _ 20 1650 15.0 146 1901 Fored
Yongia . Pinus massonisns canopy upper gory
mixed
Phyllcstachys Forest
15 315 4.2
heterod ada canopy lower gory
2
Table 2 The growth sates o broad-leaved Multi-soried mixed fores
mean Sorage of unit area
The mean Snival dar-:"t:er breast The a?;ﬁ/hmz) Forest carop
Ted plots  Mixed node Foecies ar dengty . tree height . y
(a) height postion
(N/hn?) (em) (m)
Tree pecies  Totd
11 Liqui dambar Fores
Yongia 11 Sarlike mixed formosana 24 550 158 173 82.2 canopy upper dory
} 233.3
Ginnamormum 24 550 2.6 154 1511 Fored
camphora canopy sub gory
03 Castanopsis Fores
21 15. 7. 153.
Xianju 03  Sporadic mixed sderophylla 20 = 58 8 53.6 caopy sub gory
Lo 260.0
Licuidambar 20 850 18.1 102 1031 Fores
formesana canopy upper sory
Shima 20 175 10.0 45 3.3 Fored
caopy lower gory
T 19 840 17.8 11.9 13.1 Fored
Haiyan 04  Line-mixed Zdkova serrat 280. 1 canopy upper dory
_ 19 825 215 123 167.0 Fored
Ulmus pumila canopy upper dory
Phragmts Cover degree 97 % Fores
comunis caopy lower gory
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Table 3 The growth states comparison between poplar multi-goried mixed Alnus cremastogyn fores and pure forest

The mean tree The mean diameter Individud volume The percentage ratio
height (m) breagt height (cm) (m®) The annud 1N pure forest ( %)
Foreg Indivi dud h -
Fores Mixed Species dengty dorage incgr
tyes  node (N/h?) Tota Annua Totd Annual Tota Annua (m?/hir?) o 'e'_ t
gomh  goamth  gomh  gomh  gowth  gowth o unit
increment increment increment increment increment increment (m?/hn?)
] Alnus
Mixed 555 12.7 2.5 10.2 2.0 0.0469 0.0094  26.0312 5. 2062
forest Zone cremastogyn
86.3 189.6
Poplar 415 14.4 2.9 21.4 4.3 0.2315 0. 0463 96. 0835 19. 2167
Alnus
Pure 1111 10.6 2.1 12.3 2.5 0. 0580 0.0116 64. 4087 12. 8817 45.5 100.0
cremastogyn
fores
Mixed Inter Poplar 312 14.5 2.9 20.8 4.2 0.2201 0. 0440 68. 6771 13. 7354
f
oret trees 53.2 117.0
Alnus
312 9.9 2.0 7.7 1.5 0.0214  0.0043 6.6716 1.3343
cremastogyn
Pure 625 14.8 3.0 20.9 4.2 0. 2265 0.0453 141.5376  28.3075 100.0 219.7
fores Roplar

; , 189.6 % 117.0%,
86.3% 53.2%
3.2.2 3 ,1998
4mx2m
3a 8 ,
, 4 83.7% 88.3% , 90 %, ,

4 3
Table4 Thefored culture experiment comparison between poplar multi-storied mixed deciduousfores o 3 years

. - ! e * A.35/66'
Alnus Toona Ailanthus ~_ Liquidambar . Gnkgo Tapisda ,
|
cremastogyn sinersis atissma Choexaspondias formosana Sapium biloba sinersis (L.35/66" poplar
Qurviva ratio ( %) 98.0 95.5 9.4 97.3 83.7 98.6 88.3 93.6 99.9
Foreg height (cm) 598. 7 597.5 555.0 671.0 390.0 378.2 224.0 446.0 1380.0
3.2.3 2 ) )
; 1999
3. 6hnt :
9 2a 7

90 % , )
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