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Photosynthetic and Physiological Characteristics of
Three Common Species in Different Communities

LIU Minxia, CHEN Shiwei, AN Qi

(College of Geography and Environmental Science, Northwest Normal University,Lanzhou 730070, China)

Abstract ;: The article focuses on the enclosed grassland in sub-alpine meadow. We examined the composition
of three different communities by the methods of quadrat survey,measured area-based leaf CO, assimilation
rate(A,..) ,foliar nitrogen content(N,,..) »leaf mass per area(LMA) and photosynthetic nitrogen-use effi-
ciency(PNUE) of three common species Elymus dahuricus ,Cirsium setosum and Medicago sativa to study
the variation of plant photosynthetic and physiological characteristics in different communities. The results
show that: (1) there is obvious composition difference between three sample areas,community composition,
particularly leguminous plants can improve nutrient status. However, plant foliar nitrogen content is influ-
enced by dominant interspecific competition; (2) the same species has different height in different communi-
ties and the different communities have different vertical light intensity as well, which lead to significant
different of light intensity that same species can obtain in different communities; structure including plant
height alter light intensity that plants enable harvested significantly; (3) the illuminance and nutrient are
variant between communities, though the variation tendencies of A,,., s LMA and PNUE are not same to dif-
ferent plants. However,the strong relationship between N,.. and A,., is little changed in general, between

communities and among species, basically shows a significant positive correlation. Thus it can be seen that
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the difference in nitrogen and light intensity caused by community composition and structure is an impor-

tant factor which lead to different photosynthetic physiological characteristics with same species, while dif-

ferent species have different photosynthetic adaptive mechanism to changing environment.

Key words: community composition and structure; foliar nitrogen content; light intensity; photosynthetic

physiological characteristics;sub-alpine meadow
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Fig.1 Two-dimensional DCA ordination diagram

of samples and main species
A,B and C stand for communities with dominant species
Elymus dahuricus ,Cirsium setosum and Medicago sativa »
respectively; ASC. Kobresia humilis ; CEC. Cirsium setosum ;
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MX. Medicago sativa ;PGY. Taraxacum mongolicum ;
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Table 1

Difference in species richness in

different communities( Mean= SD)

e F 5 Richness

Species A B C
RAFRE Grass 1.8640. 38¢ 3.57+0.53b 4.43+1.13a
GH Legume 1.4340.79b  1.2940.49b  2.5740.53a
HAb AL Forb 14.29+1.38b 15.57+1.51b 24.43+3.55a

B R Total species 17,.57+1.72b 20.43+1.81b 31.43+6.59a

AT A TN F 8RR BEE I AE 0. 05 KCPAFAE B FEMEZE T T .
Note: Values in rows marked by the different normal letters are signifi-

cantly different at 0. 05 level among communities; the same as below.
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