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Ecoogical sudies of vegetation in the ecotone between temperate grasdand and

war m-temperate deciduous broad-leaved foret o Hengshan Mountains, Shanxi

MA Xiao- Yong' , SHANGGUAN TieLiang'®' ", ZHANG Feng'® (L. Institute f Loess Plateau, Shanxi University, Taiyuan 030006,
China; 2. Schod d Environment and Resource, Shanxi University , Taiyuan 030006 , China; 3. Schod d Life Science and Techndogy , Shanxi University , Taiyuan
030006 , China) . Acta Ecologica Sinica,2006,26(10) :3372 3379.

Abgract : Hengshan Mts, Shanxi , is located in the ecotone between tenperate grasdand zone and warmtenperate deciduous
broad-leaved fores zone according to the result of China vegetation regondization. The differences between vegetation types on the
uth and north dopes of Hengshan Mountains were gudied conparativdy by usng both TWINSPAN and DCA based on the
vegetdion data set fromthe fidd. The result produced by TWINSPAN indicated that the vegetation was divided into 16 and 20
ascidions, among which Ass. Larix prindpisruprechtii- Dendranthema chanetii , Ass. Larix principis ruprechtii- Hi ppophae
rhamnoi des subg. sinensis-Sanguisorba dficinalis, Ass. Larix principis ruprechtii- Equisstum ramosissmum , Ass.  Roegneria kamgi
+ Sanguisorba apine, Ass. Larix principisruprechtii- Potertilla anserine, Ass. Larix principis ruprechtii- Cal amagrestis
pseudophragmite, Ass. Artemisia brachyloba + Dendranthema chanetii , AsS. Leymus secalinus + Artemisa brachyloba, Ass.
Ostryopsis davidiana Carex lanceolata, Ass. Spiraea trilobata-Artemisia brachyloba + Leymus secalinus,, Ass. Spiraea trilobata
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Artemisia brachyloba- Dendranthema chanetii + Dendranthema chanetii , Ass. Artemisia brachyloba + Oxyktropis caerulea, Ass.
Carex lancedata, Ass. Artemisia brachyloba + Artemisia lavandulagdia, Ass. Artemisa brachyloba, and Ass. Artemisa
girddir + Artemisa brachyloba on the south dope and belonged to 6 formetions, noreover , Ass. Stipa bungeana, Ass.
Puccindlia distans + Senecioneae 9. , AsS. Poa sphondylodes + Carex lancedata, AsS. Senecioneae . + Siline jenisseensis,
Ass. Sanguisorba alpina + Artemisa lavandulagdia, Ass. Siline jenisssensisArtemisia lavanduladgdia, Ass. Derfranthema
zamvadskii + Artemisia lavandulagdia, Ass. Derfranthema zawwvadskii + Poa sphondylodes, Ass. Populus cathayana, Ass.
Carex lanceolata + Anaphalis hancockii , AsS. Larix principisruprechtii- Poa sphondylodes, Ass. Larix principis-ruprechtii- Carex
lanced ata, Ass. Larix principis ruprechtii- Pdygonum viviparum, Ass. Larix principis ruprechtii- Equisstum ramosissmum, Ass.
Larix principis-ruprechtii- Hippophae rhamnoides subsp. sinensis Roegneria kamgi , Ass. Carex lancedata + Poa sphondylodes +
Sanguisorba alpine, Ass. Sanguisorba alpina + Galium verum, Ass. Artemisia brachyloba + Artemisa lavandulagfdia, Ass.
Spiraea trilobata Poa sphondylodes, and Ass. Hippophae rhamnoides subgp. sinensis-Viicia amoena on the north dope belongng
to 11 formetions.

The result produced by DCA showed that vegetation of the south dope variesfrom Artemisia brachyl oba scrub ari d-tolerance to
ool d-termperature coniferous fores and that of the north dope varies e. g, Sipa bungeana Seppe to ool d-tenperature coniferous
foreg dong firg axis ganding for eevation and termperature. Down the second axis sanding for noigure, outh dope varies from
Ass. Artemisia brachyloba e low eevation to Ass. Larix principisruprechtii a high eevation, while the rorth dope varies from
Ass. Stipa bungeana and Ass. Puccindlia distans to Ass. Populus cathayana. The result from the ordination suggeted some
subgantia differences concerning vegetation types of both dopes, namely, Ass. Spiraea trilobata, Ass. Spiraea trilobata
Artemisia brachyloba + Leymus secalinus, and Ass. Ostryopsis davidiana Carex |lanceolata were the secondary vegetetions ter
deci duous broad-|eaved fores was degroyed in the south dope while Ass. Sipa bungeana, Ass. Puccindlia distans + Senecioneae
. , Ass. Spiraea trilobata- Poa sphondylodes, and Ass. Derfranthema zawwvadskii + Poa sphondylodes in the north dope had
characteridics typicd of deppe vegetation. With the risng of devation, the vegetation types showed some honogeneity.

Gonpared between vegetation types including Form. Larix principis-ruprechtii , Form. Artemisia brachyloba, Form. Spiraea
trilobata, Form. Ostryopsis davidiana, Form. Hippophae rhamnoides subsp. Snends, Form. Carex lanceolata, Form. Stipa
bungeana, Form. Senecioneae §., Form. Poa sphondylodes, Form. Artemisa lavandulagfolia, Form. Populus cathayana,
Form. Sanguisorba alpine, and Form. Hippophae rhamnoides subgp. sinensis in the south and north dopes, it showed thet they
shared Form. Larix principis ruprechtii , Form. Artemisia brachyloba, Form. Spiraea trilobata, and Form. Carex lancedata in
both the dopes. However , some obvious difference exiged in asociation numbers. The asciaion number of Form. Spiraea
trilobata and Form. Artemisia brachyloba on the outh dope were nmore than those on the rorth dope, and the asociation number
within Form. Carex lanced ata was nmore on the rorth dope than on the outh, while the asociation number of Form. Larix
principis ruprechtii was close on both the dopes. All above dfferences were closdly rdated to dfferent vegetation zones with
dfferent collocations of ecologca factors on different dopes such as weter and temperature.
Key wor ds:vegetation ; north and south dopes; Hengshan Mountains; asociation; formetion; TWINSPAN ; DCA
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, VESPAN Hill (1979) TWINSPAN ,
Braak (1988) CANOQD DCA!
3
3.1
311 TWINSPAN TWINSPAN 65 16 , (1) —
(Ass. Larix principis ruprechtii-Dendranthema chanetii) , (2) - - (Ass. Larix
principis- ruprechtii- Hippophae rhamnoides subsp. sinensis-Sanguisorba dficinalis) , (3) - (Ass.
Larix principis-ruprechtii- Equisstum ramcsissmum) , (4) + (Ass. Roegreria kamgi + Sanguisorba
apina) ,(5) - (Ass. Larix prindipis-ruprechtii- Potentilla anserine) , (6) -
(Ass. Larix principis-ruprechtii- Calamagrostis pseudophragmites) , (7) + (Ass. Artemisia
brachyloba + Dendranthema chanetii) , (8) + (Ass. Leymus secalinus + Artemisia brachyloba) |, (9)
- (Ass. Ostryopsis davidiana- Carex lanced ata) , (10) - + (Ass. Spiraea
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Derfranthema zamvadskii + Artemisia lavandulagdia) , (8) + (Ass. Derfranthema zawwadskii +
Poa sphondylodes) , (9) (Ass. Populus cathayana) , (10) + (Ass. Carex lancedata
+ Anaphalis hancockii) , (11) - (Ass. Larix principis-ruprechtii- Poa sphondylodes) , (12)
- (Ass. Larix principis-ruprechtii-Carex lancedata) , (13) - (Ass.
Larix principis-ruprechtii- Pdygonum viviparum) , (14) - (Ass. Larix principis ruprechtii-
Equisetum ramaosissmum) , (15) - - (Ass. Larix principis-ruprechtii- Hippophae rhamnoides
subg. snends Roegreria kamgji) , (16) + + (Ass. Carex lancedata + Poa
sphondylodes + Sanguisorba alpina) ,(17) + (Ass. Sanguisorba alpina + Galium verum) , (18) +
(Ass. Artemisia brachyloba + Artemisia lavandulagfdia) , (19) - (Ass.
Spiraea trilobata- Poa sphondylodes) , (20) - (Ass. Hippophae rhamnoides subg. sinensis-Viicia
amoena)
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2
Table 2 Association number within vegetation for mations bet ween the south and north dopes in Heng Mts.

Formation S. dope  N. dope Formation S. dope N. dope
Form. Larix principis-ruprechtii 5 5 Form. Senecioneae 9. 0 2
Form. Artemisia brachyloba 6 1 Form. Poa sphondyl odes 0 2
Form. Spiraea trilobata 2 1 Form. Artemisia lavandulagdia 0 3
Form. Ostryopsis davidiana 1 0 Form. Populus cathayana 0 1
Form. Roegreria kamgji 1 0 Form. Sanguisorba alpina 0 1
Form. Carex lanced ata 1 2 Form. Hippophae rhamnoides subg. sinensis 0 1
Form. Stipa bungeana 0 1
[1]
- 1600m
4.1.2 )
4.2
1 6 1 1
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