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Abstract; Plant functional traits have been important issues in ecological research in recent years. Leaf functional traits
have close relationships with the biomass, resource acquisition and utilization, and resource-use efficiency of plants.
Daqinggou forest plant communities are located in the Horqin Desert, where the habitat conditions are very distinctive.
There is a dense forest in the sand ditch, which forms a sharp contrast with the surrounding dune landscape. Although the

difference in elevation from the bottom to the top of the ditch is only 60—70 m, different forest communities have developed
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because of differences in soil conditions that have arisen at different distance from the water source in the bottom of the
ditch. Ulmus macrocarpa, Quercus mongolica, and Fraxinus mandshurica communities are respectively located in the top),
middle and bottom of the ditch in Daqinggou Nature Reserve. In order to study the different environmental conditions in the
Daqinggou Nature Reserve, U. macrocarpa, (). mongolica, and F. mandshurica communities were selected as the three
main research objects. We measured five functional traits of dominant species in the main forest communities, namely, leaf
thickness, specific leaf area, leaf dry matter content, leaf size, and leaf dry weight. The relationships between the different
leaf functional traits were studied, and the leaf functional traits of different growth forms and different communities, were
compared. Correlation analysis showed that leaf thickness was significantly negatively correlated with specific leaf area and
significantly positively correlated with leaf size and leaf dry weight. Specific leafl area was significantly negatively correlated
with leaf dry matter content and leaf dry weight, and positively correlated with leaf size. Leaf dry matter content was
significantly negatively correlated with leaf size and significantly positively correlated with leaf dry weight, whereas leaf size
was significantly positively correlated with leaf dry weight. Analysis of the different growth forms showed that the leaf dry
matter content of herbs was lower than that of trees and shrubs. However, the specific leaf aréa of herbs was higher than that
of trees and shrubs. Comparison of the functional traits of different communities showed that in~the U. macrocarpa and
Q. mongolica communities, the leaf thickness and leaf dry matter content of .trees and shrubs were significantly higher than
those in the F. mandshurica community. In contrast, the specific leaf area of trees and shrubs in the U. macrocarpa and
Q. mongolica communities were significantly lower than those in the F. mandshurica.community. The higher leaf dry matter
content and lower specific leaf area of trees and shrubs in the U. macrocarpa and . mongolica communities reflect their
adaptation to a more arid environment. Similarly, the lower leaf dry matter content and higher specific leaf area of trees and
shrubs in the F. mandshurica community reflect their adaptation to'a moister environment. The species compositions in three
main forest communities in the Daqinggou Nature Reserve have been regulated by the development of specific combinations

of functional traits, which have enabled these species to adapt to the specific local environments.

Key Words: Daqginggou Nature Reserve; forest community ; dominant species; leaf traits; growth form
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Table 1 Brief information of study area

ERBT AR
R AR

Plot (E) () Altde/m o e/ (°)  aspect position density  watersgp \cperature - humidity
of growth of growth
season (F) season/ %
KEMFEYE Ulmus macrocarpa community
1 122.18848  42.77215 250 5 duak s 20 0.75 5.408 66.872 66.186
2 122.18786  42.77558 255 0 -4 st/ ZA 0.80 7.011 67.305 70.398
3 122.18917  42.77486 253 0 F-Hh s 20 0.60 7.288 67.016 70.696
4 122.20650  42.77145 247 5 [iiF%3 7 A 0.80 4.551 67.498 70.376
5 122.22873  42.78646 258 0 b 567 Z1VA 0.50 5.039 68.571 70.035
F RS Quercus mongolica community
1 122.17829  42.78511 258 5 B #73 T 0.80 7.937 67.112 71.185
2 122.17748  42.78624 250 20 PY R HI AL 0.70 5.802 71.256 71.849
3 122.20428  42.77095 255 5 [iTEap)a HRI A 0.80 5.974 67.150 69.978
4 122.22822  42.78776 249 5 [P B 22 0.60 5.192 67.239 69.977
5 122.19872  42.77180 259 5 g A 0.80 6.956 67.247 69.985
KRS Fraxinus mandshurica community
1 122.18138  42.77220 208 5 R oA 0.80 25.421 63.166 82.941
2 122.18305  42.77059 185 5 AL A 0.60 42.251 62.750 82.950
3 122.18256  42.77102 197 5 Ry A 0.80 36.142 63.416 83.220
4 122.18655  42.76899 199 5 A AL 0.70 20.028 62.931 83.262
5 122.18536  42.76947 200 7 R AL 0.80 22.679 62.597 84.646
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Table 2 Pearson correlation analysis of all dominant species in Daqinggou Nature Reserves
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Dtk o i PIRERE o,
R . . Specific Leaf dry . Leaf dry
Functional traits Leaf thickness Leaf size .
leaf area matter content weight
HJEL i Leaf thickness 1 -0.145** 0.033 0.498 ** 0.589 **
Lu Y Specific leaf area 1 -0.658 ** 0.091°* -0.393 **
45 & 18 Leaf dry matter content 1 -0.186 " 0.334""
MR/ Leaf size 1 0.680 "
T Leaf dry weight 1

%% P<0.01; * P<0.05; N=745
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Appendix 1 Dominant species in the five plots of each forest community

Kt Plot T+ K Trees #EK Shrubs FIZR Herbs

FERAHETE U. macrocarpa commnity

1 R /NIHAD 55 ITECS SR R KR ORI 250 33 A5 R
2 P S NSNS ANIEAR N BORT B 2RV SESE BRI B

3 R A TCE G5 Ay EEN 8%

4 R JCER A ANIEAR N LHETEAR E SLE S J i N /T
5 KA SR PAE SN TEEAN ELiR ST ION TN

S AREYE Q. mongolica community

1 SR ORI SR ITEEN RS TTARH HORE CRIRR CEAT

2 SR IR JTEM ITEEaRv NI R TR I P

3 SR IR JLEM ANIEAR NS R O BORE AT R

4 SR IR JLEM IEEN R N i LORTREANEE SR Yoo =

5 SR JLEM IR AN R e PRI BONT  EAT

IKHIMIEEE F. mandshurica community

1 PNl N Rl 2 1R 5 NI TP A Bt R R SRR AR KB 2E RIEK R 2
2 JK AT A L 2R AR T SRR DT ARALKHE 2 BB 551 R o
3 PiNif I I e TF A FURE R BOHA JORREESE ST

4 PN 3 ATt L AR B e B 1 RFFBESEBR KT EFL RSB BT IO 3

5 KA TTEA L R B AR TIARH B ORI e AR RIERR 2

JNIFAR Celtis bungeana Bl. ; 3%3& Morus australis Poir. ; W Armeniaca sibirica (Linn.) Lam.; M JEER Securinega suffruticosa (Pall.) Rehd. ; #i f#f
Ulmus pumila L. ; JTCF W Acer truncatum Bunge FA2% Padus racemosa (Lam.) Gilib. ; Al Ulmus davidiana Planch var. ;japonica ( Rehd.) Nakai. ; 25 251
Acer ginnala Maxim. I3 F Malus baccata (Linn.) Borkh.; #8¥ Phellodendron amurense Rupr./NWFZE Rhamnus parvifolia Bunge. ; L1141 Crataegus
pinnatifida Bge.; 25 Rhamnus davurica Pall.; ¥ Euonymus alatus ( Thunb.) Sieb.; 488 K Lonicera maackii ( Rupr.) Maxim. ; -2 Aneurolepidium
chinensis Kitag. ; B} Polygonatum sibiricum/Redoute. 3 K B Cannabis sataiva L.; K FF 5 Artemisia sieversiana Ehrhart ex Willd. ; #1221 ¥ 3¢ Ineris
sonchifolia Bunge Hance. ; 25 £ 5 Leonurus-japonicus houttuyn. ; 4l W 25 Bk 50 Leonurus sibiricus L.; P25 Phragmites communis Trin. ; ¥ 3L Artemisia
lavandulaefolia DC. ; 8717 5 Arundinella-hirta ( Thunb.) Tanaka.; % B Metaplexis japonica Makino. ; 53k FE¥A R Thalictrum simplex L. ; Ji 48 Artemisia
sacrorum Ledeb. ; AT Polygonatum odoratum ( Mill.) Druce var. ; pluriflorum( Mig) Ohwi ; BF8 Echinochloa crusgalli (L.) Beauv. ; 5458 2 Iris ruthenica
Ker-Gawler. ; FEB 5. Chloris virgata Sw. ; J&. 7 KL Agrimonia pilosa Ledeb. ; X3Ji 838 Viola acuminata Ledeb. ; KAERT 2% Cypripedium macranthum Sw. ; 75
KR Arisaema amurense Maxim. ; % % 5 Geranium sibiricum .5 4+ 3% F Arctium lappa L.; 2F F&3% Smilax nipponica Miq. ; V& B 18 Astilbe
chinensis Maxim. ; B8 5 Garex neurocarpa Maxim. ; 7K J§ Oenanthe javanica ( Blume.) DC; < FF B 55 5% Athyrium yokoscense ( Franch.et.Sav.) ; %,

Codonopsis.lanceolata ( Sieb. ;et Zucc.) Trautv. ;55 ® Phryma leptostachya L. ;subsp. ;asiatica ( Hara) Kitamura
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