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Responses of elm ( Ulmus pumila) woodland to different disturbances in
northeastern China

LIU Li' ,WANG He* ,LIN Changcun’ , WANG Deli""" ,|ZHU Tingcheng l

1 Plant Ecology, Institute of Grassland Science, Northeast Normal University, Changchun 130024 , China
2 Liaoning Academy of Environment Science, Shenyang 110030, China
3 College of Animal Science and Technology, China Agricultural University, Beijing 100193, China

Abstract: Elm ( Ulmaceae ) widely distributes in the temperate zone of northern Hemisphere, especially in Russia,
England, America, Denmark etc. Depending on its drought tolerance, salinity adaptation and adaptation to various
climates, elm ( Ulmus pumila) contributes to the maintenance of savanna-like ligneous plant community in typical grassland
region of the north China. This sparse elm community, generally provides with tree canopy covers less than 25% and
average height of mature trees lower than 5 m, and appears a complex mosaic landscape as a whole. Elm woodlands are
primarily located in the sandlands in Hunshandak, Kerqin and Ordos Plateau of Inner Mongolia, and in Songnen Plains of
northeastern China. Elm woodlands offer wide expanses of grazing land for large herbivores. On the other hand, it can be
utilized by agriculture cultivation. Some studies demonstrate that elm woodlands play important roles in decreasing soil
erosion and stabilizing sand dune. At larger spatial scale, elm woodland is considered as a natural barrier to sandstorm in
the eastern Asia. It greatly contributes to alleviating environmental deterioration and maintaining ecosystem stability. In the
past two decades, most elm woodlands of the northern China have been over-utilized by grazing or cultivation. Such
excessive utilization of elm woodland leads to the decrease in basal area and productivity, the scarcity of U. pumila
juveniles, and the increase in species composition of community. This greatly weakens ecological protective functions of elm
woodland. Some researchers assumed that the degradation of elm woodland is associated with drought climate, overgrazing

and tree cutting. In order to anchor the essential reason that caused degradation of elm woodland, we carried out following
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experiments; in the Songnen grassland of China (40°30'— 48°05'N, 122°12'— 126°20'E), we sampled an undisturbed
Ulmus woodland in 1983, and we maintanenced that the Ulmus woodlands were seldom disturbed in past two decades. In
2004, we sampled five sites: the undisturbed site; two farming sites with 40% and 90% crop coverage; and two sites with
licht and heavy grazing as determined by distance to the nearest village (600 and 200 m, respectively). In each site, we
sampled ten 4 m’ plots, and species’ names, number and aboveground biomass ( measured as community productivity) were
measured. Species diversity was calculated. We found that: 1) there were not significant species and productivity changes
of elm woodland in 1983 and 2004, therefore we concluded that climate changes was not the main reason caused the
degradation of elm woodland; 2) in the contrast with the undisturbed elm woodland, the plowing and grazing elm woodlands
showed great differences in species composition and productivity. These leaded us to such conclusion that human activities,
such as plowing and grazing, directly decreased the productivity and species diversity of elm woodland, and also simplified
the structure of elm woodland. 3) Furthermore, high intensity of grazing caused the constructive specie (U. pumila) was
thinner and shorter; therefore, elm represented much more shrub-like in grazing elm woodland. Finally, we concluded that

human activities were the main and direct reason caused the degradation of elm woodland.
Key Words: elm woodland ; degraded; plowing; grazing; species diversity
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Fig. 1 Ulmus woodland distribution in north China
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Table 1 Species composition of different Ulmus woodland sites

FHYIFIZ B 2 Gig L3 4g T

Species Family 83 Jii 04 J5 Lig}.1t Height Lig.ht Height
plowing plowing grazing grazing

FA Ulmus pumila Ulmaceae * * * * * *

ST U, macrocarpa var. mongolica Ulmaceae * * * *

JHESE J5 7% BE Achnatherum avinoides Gramineae * * ® #

VK Agropyron cristatum Gramineae * # ® * * *

RERA T L Cleistogenes squarrosa Gramineae * * * #* #* *

YeFEFET Hierochlor glabra Gramineae * * *

SR Leymus chinensis Gramineae ® * * * ®

T TR BR Poa sphondylodes Gramineae *

FIRH Setaria viridis Gramineae * * * * * *

TUINZRERSFE Stipa baicalensis Gramineae * * ® *

SRR Chloris virgata Gramineae * # ® * *

B L JE Digitaria chrysoblephara Gramineae * ® ® * s

il J& 5T Eragrostis pilosa Gramineae * * *

FHFRAE K Serratura yamatsutana Compositae * * * %

F574. Scorzonera grabra Compositae ®

HIZEH 3K Ineris. sonchifolia Compositae * * % %

WS I chinensis Compositae * *

KAET B Senecio ambraceus Compositae *

S8 Artemisia mongolica Compositae ® ®

TE A scoparia Compositae * ® ® * *

KHFE A, sieversiana Compositae * *

W A, lavanclulaefolia Compositae *

HeUE A, oxycephala Compositae ®

RETETE Astragalus scaberrimus Leguminosae * * #*

H® Glycyrrhiza uralensis Leguminosae * *

K 14% Gueldenstaedtia verna Leguminosae * * ® ® *

YKL T Lespedeza hedysaroides Leguminosae * * #* * *

MGHIRF L. davurica Leguminosae ® * * * ® %

1 %i & Vicia amoena Leguminosae * * *

A BIE V. cracca Leguminosae *

THLE Eurotia ceratoides Chenopodiaceae ® # *® #* *

WS Corispermum elongatum Chenopodiaceae ® * *® # #*

LRIKFE Chenopodium acuminatum Chenopodiaceae * * ® *

HZE C. aristatum Chenopodiaceae ® * * # # #

3K Salsola collina Chenopodiaceae * # % * #

FLIK K, Euphorbia esula Euphorbiaceae ®

HERRE E. humifusa Euphorbiaceae * * * * *

MJERER Securinega suffraticosa Euphorbiaceae * *

ikt Speranskia tuberoulata Euphorbiaceae * *

SEZ. Allium anisopodium Liliaceae ®

K114 Asparagus cochinchinensis Liliaceae * # ® *

B4k Allium ramosum Liliaceae * * * *
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R B4 LEe Eie LRV i
Species Family 83 Ji 04 Ji Ligbt Height Lig‘h[ Height

plowing plowing grazing grazing
WA Armeniaca sibirica Rosaceae * * ® *
VP HLZE [ 3% Potentilla filipendula Rosaceae * *
Hitfi Sanguisorba officinalis Rosaceae * ® ® * *
It 35 H8EES Leonurus manshuricus Labiatae ®
HITF Schizonepeta multifida Labiatae ®
BRI H I Viola prionatha Violaceae *
UM HSE V. dissecta Violaceae *
FIWiAE Calystegia pellita Convolvulaceae *
Ji€4E Convolvulus chinensis Convolvulaceae ® #
FLMI Periploca sepium Asclepiadaceae * # *® * * *
55 Incarvillea sinensis Bignoniaceae *
ZRALES TN Lappula squarrosa Boraginaceae ®
INEAETREE Dontostemon micranthus Cruciferae *
JWREE Ephedra sinica Ephedraceae # #
KPFHAE Erodium stephaninum Geraniaceae * * ® * #*
KK Canabis sativa Moraceae ® #
it Polygala tenuifolia Polygalaceae *
JEAEIHE Thalictrum squarrosum Ranunculaceae * * # * *
FlZ% Rhamnus davurica Rhamnaceae * *
R E Rubia cordifolia Rubiaceae ® ® *
SRR Diarthron linifolium Thymelaeaceae *
YE 3R Ampelopsis aconitifolia Vitaceae ® *

* RNZHIFIAEAE ; 83 JiL: 1983 ARIRAREH N A Z T AR BARIC o 5 04 J51:2004 48 AEAE M50 BEAR Z THURE b

2.2 BB AR

ORI AR 22 B HE DL RS M (Shannon- 25 |
Weaver index) HH50, A HF0], A BERACHCFHAR R 2 + "
BEREIE T IRITLARZ FEHE (1 2) o 1983 FFIA IS 527" [ 7L e
MREREPE B 55, 2004 4F 4% 4b B Z RE P T F % (P> %é | be c c
0.05) , FEVR ZREVE R I.83 J > 04 J5 > B4k > B4 > f
R > T, E 1ol
2.3 MR AR 2

AT TH T, WA A it 08
b2 S0 E . 5 1983 4EAH,2004 4EFEHLEETE A= 1) i
A1 BTREAR AN AL R R AL it FEHF > 83 5 > 04 Ji B2 TR S R RE T I

> BHE > B > B, PR B RO E AR LAY Fig. 2 Biodiversity (Shannon-Weaver index) of Ulmus woodland
B FHE(P < 0.05) BT UL F RIAZ M LAy onder different disturbance
TR s FRE AP R B B B Rk TR <0.09
(P<0.01)(K3),
2.4 ARSI AR R H

SERERR SRR R A2 7 AN [R] 40T RIS, 5 1983 4 H 50k o A i A2 i A FEAR (P >
0.05) . BHFEACHFIRIE RTINS BR = R A2 AR — € e B AT BT sin s TCHe PRI 1 2 By ok o A g
o JEHAETEHCTIE S, b MmARE B 28 IR T e (P < 0.01) (K 4)
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