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RESPONSE OF TRANSPIRATION CHARACTERISTICS AND WATER USE EFFICIENCY
OF SETARIA VIRIDIS TO THE ENHANCEMENT OF SIMULATED
PHOTOSYNTHETIC RADIATION AND CO, ENRICHMENT

SUN Wei WANG De-Li* WANG Li and YANG Yun-Fei
( Key Laboratory for Vegetation Ecology of Ministry of Education, Institute of Grassland Science ,
Northeast Normal University, Changchun, 130024, China)

Abstract To determine how transpiration characteristics and water use efficiency of annual C, plants respond
to simulated photosynthetic radiation enhancement and CO, enrichment, we used LI-6400 Portable Photosyn-
thesis System to examine photosynthesis rate (Pn), transpiration rate ( 7r), intercellular CO, concentration
(Ci), stomatal conductance ( Gs) and vapor deficit at the leaf surface ( Vpdl) of Setaria viridis under simulat-
ed photosynthetic radiation ( SPR) intensities from 0 to 2 400 pmol*m~2+s~" and CO, concentration from 300
to 1 000 umol-mol~!. Pn, Tr and Gs increased with enhanced SPR intensity. The increase in Pn, Tr and
Gs with each unit SPR added was reduced as SPR intensity increased. At last, these physiological parameters
tend to dynamic balance. Water use efficiency ( WUE) increased with enhanced SPR, then plateaued as SPR
intensity exceeded 1 200 pmol*m~?+s~!. For photosynthesis process demands CO,, so Ci intensity enhance-
ment. Vpdl also decreased with SPR intensity increase, then reached dynamic balance as SPR intensity ex-
ceeded 600 pmol*m~?+-s™!. Pn increased with CO, concentration between 300 and 600 gmol*mol !, and
then decreased as CO, concentration increased from 600 to 1 000 pamol * mol ™ L ¢, Vpdl and WUE of Setaria
viridis rose with the elevation of CO, concentration. Both Gs and Tr dropped as the CO, concentration was ele-
vated. We conclude that Pn of annual C4 plants was not sensitive to CO, concentration variation. The response
of Tr and WUE 1o CO, enrichment was most significant. It is obvious that the function of instantaneous simu-
lated CO, enrichment to increased photosynthesis rate was gradually diminished. However, it could enhance
primary production by improving the use efficiency of existing water.
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Fig.1 Responses of intercellular CO, concentrations ( i) and stomatal
conductance ( Gs) to enhanced photosynthetic radiation intensity
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Fig.2 Responses of intercellular CO, concentrations ( Ci) and siomatal

conductance { Gs) to increasing CO, concentrations
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sl BEESMNRIREE CO, WRE MR, Y I Fr ok
M5 K15 Co,, MG A 1E A Co, BIWIAZ,
B3 G B, HIRR#LE CO, A EIRAMT R
CO, 43, #4038 i A 1 S AL FF P A2 BE R IR G
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Fig.3 Responses of photosynthetic rate ( Pn) and transpiration rate (1)
to enhanced photosynthetic radiation intensity
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Fig.4 Responses of photosynthetic rate ( Pn) and transpiration
rate (Tr) to increasing CO, concentrations
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%, BRI, B B BUR R, AL
KPR A CO, WREEREAR, St BB ol /N (22
SCHSE,1999)

A CO, EF RIS, G HERIEHE
YIRIREH) Pn AR RREEUN, R C, WYX A
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Fig.5 Responses of water use efficiency and vapor pressure deficit at
the leaf surface to enhanced photosynthetic radiation intensity
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Table 1 The equations of photosynthetic rate, transpiration rate and water use efficiency response to enhanced
photosynthetic radiation intensity and increasing of CO, concentrations
Y X WKL %2 Equations R? HERE R

otk BHbES Y= -0.000 009X +0.038 6X —2.4125 0.99 0.957™
Photosynthetic rate SPR (pamol'm~2+s~") (0 X2 400) . '
(ol COp*m™?+s7") CO, ¥R Y=0.000 2X> +0.032X +8.765 2 0.60 0,065

CO, concentration (y.mol'mol_l) (300< X <1 000) : :
PR BROLRE A Y= -0.000 000 9X°+0.004 7X +0.5675 ) o 0.963*
Transpiration rate SPR(pmol>m™?+s7") (0< X <2 400) ’ :
(mmol Hp0m™?+s7") €O, W fE Y= -0.0047X +6.247 4 0.95 0075

CO, concentration (ymol'mol_l) (300< X <1 000) ! :
KA BROLRE S ¥=2.275 3In(X) - 8.825 3 0.89 0.715"
Water use efficiency SPR(P-mOI'm‘Z'S_I) (0 < X <2 400) ’ )
(pmol CO,-mmol ™' H,0) O, - 0.002 2%

Y=0.918 3¢ 0.94 0.938"

CO, concentration (gmol*mol 1

(300< X <1 000)

** 1 p<0.01

CO, W EF R RE BB /DAY Tr, /& WUE
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KB, ST FEAR R K S ZEBE TSR, R E WUE,
ANEFAEER,CO, IREFEX C EMYLE/EA
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B CO, Y B Tt 1= RE A% B i B IR AR I AR I 028
B 5K, R EK R FARCE W T2 T RE R K PIK
SRR R Cy BT AR K 2 R RIS
RN RS RS T ROAEE, ©F
— BTN N, BAR CO, REARRESREH
PR K AR FHRCE , R T =, WE
AR SR B T K T K S I ZE B TR R
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