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A comparison of transpiration characteristics and water use
efficiency between poaceae plants and chenopodiaceae plants under

the simulated light source
SUN Wei, WANG De-L1, WANG Li’ YANG Yun-Fei (Key Laboratory for Vegetation Ecology,

Ministry of Education; Institute of Grassland Science, Northeast Normal University, Changchun 130024, China). Acta
Ecologica Sinica,2003,23(4) :814~819.

Abstract; A comparison of photosynthetic rate (PPn), transpiration rate (717), water use efficiency
(WUE) . stomatal conductance (Gs) ., intercellular CO, concentration (Ci) and vapor pressure deficit at the
leaf surface (Vpdl) between Poaceae C, plants (Chloris virgata and Setaria viridis) and Chenopodiaceae Cs
plants (Chenopodium album and Chenopodium glaucum) under the simulated photosynthetic radiation
(SPR) was conducted in this study. The experimental results summarized as followings: Net P»n rate and
Tr rate enhanced with an increase of SPR for Poaceae and Chenopodiaceae plants. As SPR intensity
increased to a certain extent, SPR would give less and less contribution to Pn for all experimental plants.,

but there was an increment trend in 77 with SPR. Net Pn and Tr of Chenopodiaceae plants were higher
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than that of Poaceae plants. WUE raised with an increase of SPR firstly, and then declined despite SPR
still intensified. WUE of Poaceae and Chenopodiaceae plants reach the maximum value when SPR moved
to 400 and 1200pmol/(m? « s) respectively. There were higher WUE maximum values for Poaceae plants
than that for Chenopodiaceae plants. For four plant species, both stomatal conductance and C: descended
with SPR increasing. Stomatal conductance and Ci of Chenopodiaceae plants were higher than that of
Poaceae plants. And also Vpdl became larger with SPR increasing. Compared with Chenopodiaceae
plants, Poaceae plants had higher maximum value of Vpdl. Since possessing C, photosynthetic pathway,
Poaceae plants manifested higher Pn rate although their stomatal conductance were less then that of
Chenopidiaceae plants. Meanwhile, that Poaceae plants possess less stomatal conductance led to decreasing
transpiration consumption. as a result, their WUE became higher. Poaceae plants could maintain normal
physiological function with the biggish water vapor deficit. In comparison with Chenopidiaceae plants.,
Poaceae plants had more capacity to conserve water. In semi-arid grassland areas, water factor mainly had
limitation to annual plant species either in their distribution or competition ability in communities. With
less stomatal conductance, lower transpiration rate and higher net photosynthetic rate Poaceae plants
developed to have competitive advantages in water physiology than Chenopidiaceae plants. However,
distribution areas for different species were dependent upon not only unitary ecological factor (as water) .
but also the integration of entire environmental factors.

Key words: simulated light source; poaceae plants; chenopodiaceae plants; transpiration characteristics;

water use efficiency
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Fig. 2 Responses of transpiration rate to enhancing of
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plant species

Fig. 3 Responses of water use efficiency to enhancing
of simulated photosynthetic radiation intensity for four

plant species
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Table 1 Comparison of principal physiological parameters between four plant species(Max. or Min. )
. . Chloris  Setaria Chenopodium Chenopodium
Physiological parameters X L
virgata viridis album glaucum
Net Photosynthetic rate (pmolCO,/m?s) (Max. ) 22.43  41.33 37.60 41.55
Transpiration rate (mmolH,0/m?s) (Max. ) 2.64 4.92 8.59 9. 05
Water use efficiency (pmolCO,/mmolH,0) (Max. ) 12. 65 12.99 5.21 6.18
Stomatal conductance (mol/m?s) (Max. ) 0. 14 0.22 0.92 0.92
CO, Intercellular CO; concentration (pmolCO;/mol) (Min. ) 10. 27 33.77 283.00 290. 33
Vapor pressure deficit at the leaf surface (MPa)
1.91 1.75 1.18 1.25
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Table 2 Coefficient of correlation between transpiration rate, stomatal conductance and water vapor deficit at the leaf

surface for four plant species

L. Chenopodium Chenopodium
Species ) L . L.
Chloris virgata Setaria viridis album glaucum
Tr and Gs 0.996 "~ 0.999 "~ 0.991*~ 0.888" "
Tr and Vpdl  0.941** 0.869" 0.902*~ 0.962**
Gs and Vpdl  0.908* * 0.834* 0.861*~ 0.730" "

* P<<0.01
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