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Abstract: Based on analysis of net photosynthetic rate(Pn) , stomatal conductance(Gs), transpiration
rate(Tr) and water use efficiency( WUE) , ecophysiological responses of 28 species of garden plants to
CO, enrichment were compared. The resulis showed that Pn and WUE were positive and Gs, Tr negative
linearly correlated with a series of CO, concentrations over 350 pmol + mol ~'. The average Pn and WUE
increased by 31.2% and 49.2% , the average Gs and Tr decreased by 16.5% and 11. 7% at doubled
CO, level from 350 to 700 wmol « mol ~'. The order of Pn and WUE from high to low was C, plant, CAM
plant, C, plant with CO, concentration increasing.
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Table 1 Simulated cquations of nct photosynthetic rate and stomatal conductance of 28 species of garden plants to atmospheric CO,
concentration enrichment"’
A AL
s Net photosynthetic rate Stomatal conductance
Specics MHXEREH A3 R B
Rel?fjfzfﬁon Relatfad Rel:lﬁeffiuifﬁon Relalf!d
coefficient coefficient
BEF Festuca olata Y, =0.018 2X, +10.22 0.894 3 % * Y, = -0.105 8X, +192.33 ~0.782 4 % %
FJ AT Nandina domestica Y, =0.014 5X, +7.93 0.9558 * * Y, = -0.094 3X, +137.53 ~0.926 1 = =
17 W HE Malus halliana Y, =0.013 1X; +6.95 0.827 4 % = Y,=-0.0257X, +94.11 -0.8197 = =
W83 Daciylis glomerata Y, =0.012 9%, +7.64 0.9122% % Y, = -0.062 8X, +147.28 ~0.880 3 + «
A Hibiscus syriacus Y, =0.012 3X, +9.28 0.8629 % x Y, =-0.067 0X, +205.47 -0.854 7+ «
LT TEREM B Ovalis corymbosa Y, =0.0118X, +7.47 0.8036% x ¥, =-0.0686X,+163.79  -0.8250x =
M Cercis chinensis Y, =0.011.7X, +11.72 0.7142+ + Y, =-0.0540X, +130.66  -0.6329 * =
AR Albizria julibrissin Y; =0.011 3X; +10.03 0.6639« x Y, =-0.0827X, +170.67 ~0.680 2 % *
+ KI5 Mahonia fortunei Y, =0.013 0X, +8.53 0.937 0% = Y, = -0.045 7X, +91.75 —0.918 7 * =
13}0] Sapium sebiferum Y, =0.010 7X, +14.87 0.826 1+ % Y, =-0.0521X,+136.24  -0.7626 *
B4E Prunus serrulata Y, =0.010 5X, +12.88 0.7845% + Y, = -0.049 1X, +142.90  —0.521 5 %
88 Rhododendron simsii Y, =0.009 6X, +7.59 0.9604% + Y,=-0.0708X,+153.82  -0.8306 % *
IR Spiraca salicifolia Y, =0.008 9X, +8. 82 0.6852% * Y,=-0.0784X,+172.84  _0.772 1% *
WA Distylium racemosum ¥, =0.008 8X, +7.90 0.8970 % * Y, = -0.073 4X, +156.42 -0.8294 % =*
HiF4¥. Gardenia jasminoides Y, =0.008 2X, +7.45 0.846 6 * * Y, =-0.086 1X, +122.81 -0.716 6 * =
B Michelia maudiac Y, =0.007 8X, +2.55 0.9029% x Y, = -0.043 1X, +66.09 -0.8230% %
FF I Cynodon dactylon Y, =0.007 4X, +22.92 0.526 0 = Y, = -0.051 8X, +238.22 -0.6142 % *
42 Hk Hypericum chinense Y, =0.007 2X, +6.77 0.6750 % x ¥, = —0.038 3X, +104.56 —0.543 6 =
FH Toona sinensis ¥, =0.006 7X, +6.37 0.531 7 # Y, = —0.034 3X, +111.03  -0.450 1 %
#t R Eucommia ulmoides Y, =0.006 5X, +4.74 0.8483+ x Y, =-0.0257X, +82.35 -0.679 0 * =
LI M2 Prunus cerasifera {. atropurpurea Y, =0.005 3X, +7.04 0.692 1% % Y, = -0.037 1X, +96.90 -0.481 5%
L1285 1¥ Camellia japonica Y; =0.005 3X, +6.03 0.8709 % x Y, =-0.0257X, +73.83 -0.561 9 * =
SAHE Nerium indicum Y, =0.005 1X, +14.25 0.472 8 Y, = ~0.031 4X, +131.06  —0.643 7 % =
F5% Aloe vera var. chinensis Y, =0.004 5X, +6.33 0.5840% * Y, =-0.022 9X, +83.26 ~0.5180 *
£ A6 AR Loropetalum chinense Y, =0.004 5X; +5.46 0.8736+ = Y, = -0.034 3X, +97.07 -0.7209 * *
48 Punica granatum Y, =0.004 3X, +3.28 0.497 2 * Y, = —0.021 8X, +85.37 —0.573 4% %
4 i Ligustrum lucidum Y, =0.003 8X, +5.19 0.6905% % Y, =—0.022 6X, +69.65 ~0.5289+
# ) Buxus sinica Y, =0.003 2X; +5.29 0.7382 % % Y, =-0.018 6X, +52.41 ~0.6025 * *

VY, MY, RS R (pmol « m? - s T HISFLEE (mmol - m~? - 57! ), X, # X, K CO, ¥k A (pumol + mol ~1)

net photosynthetic rate (pmol - m ™2 + ') and stomatal conductance (mmol - m~2 - s7') , X, and X, represent different concentrations of CO,

Y, and Y, represent

(pmol » mol ). & % . P<0.0l; %, P<0.05.
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Table 2 The relative differences of gas exchange parameters of 28 species of garden plants under doubled CO, condition

ke B/r%/% Percentage Pk B3 /% Percentage
Spocics APn  AGs  ATr  AWUE || Species APn  ACs AT+ AWUE
B Michelia maudiae 585 -19.6 -15.6 87.3 || WEHA Distylium racemosum 31.8  -19.2 -11.5 53.8
835 Dactylis glomerata 45.8 -17.6 -15.2 69.0 B Cercis chinensis 29.7 -17.3 -16.8 55.6
R Nendina domestica 44.6 -31.4 -16.7 73.7 KL% 3G Spiraea salicifolia 29.2 -18,2 -15.6 53.1
H%3F Festuca clata 42.6 -24.2 -12.9 62.8 ZF ¥ Toona sinensis 26.7 -16.8 -14.3 48.0
LT AEBEIREE Oxalis corymbosa 40.5 -17.1 ~13.6 62.5 BIE Prunus serrulata 26.1 -15.2 -9.4 39.0
P WG Malus halliana 40.4 -10.6 -6.0 50.3 LTEMEA Loropetalum chinense  25.7  -14.1  -7.4  35.9
+KRIhF Mahonia fortunet 36.1 -21.1 -13.6 57.6 U258 Camellia japonica 25.4 -13.1 -7.7 35.4
A Hibiscus syriacus 3.0 -12.8 -10.1 50.9 YL MZE Prunus cerasifera 23.6 -15.3 -8.1 34.2
f. atropurpurea
A Eucommia ulmoides 35.7 -12.5 -12.2 54.8 4 g1 Ligustrum lucidum 23.1 -12.9 -10.5 37.4
G Punica granatum 35.4 -10.1 -9.6 50.2 B, Sapium sebiferum 23.0 -15.3 -6.9 32.1
¥:8% Rhododendron simsii 34.5 -19.2 -14.9 57.8 P2 Aloe vera 19.6 -10.7 -8.7 34.2
var. chinensis
424k Hypericum chinense 3.9 -15.0 -10.5 48.8 || ## Buxus sinica 18.5 -15.2 -11.8 34.3
AR Albizzia julibrissin 32.1 -19.6 -14.3 54.3 RA8 Nerium indicum 12.5 -9.2 -7.1 21.2
Y8 11k Gardenia jasminoides 32.0 -30.2 -20.7 66.5 HF R Cynodon dactylon 12.1 -8.3 -4.8 17.6

SE-+ Average 31.2 -16.5 -11.7 49.2
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Table 3 Simulated equations of transpiration rate and water use efficiency of 28 species of garden plants to atmospheric CO, concentration

enrichment!!

VS il)iiLvE:

represent transpiration rate (mmol - m 2

(wmol *mol ™'). * % . P<0.01; %, P<0.05.

Y CO, He BERE B2 3 K, A5 F1) T 0 43 4k 3K 18 6 & 15
Fr#&i €O, AJIL, 255 COME A SRS G E
TR A —E w4 e A ER

i AY 28 BB MB350 & B R k3R 2 4k
C, .C, M1 CAM #4y., 25K CO, ¥k BB Xt A Rl # 4y
HAEBHEFIRE L FBK ., X5
26 Fh C, MYy, £ CO,MEM RN T, B NS HETLY
B8 32.3% , AL B & CO,WERMT Co,
%t Rubisco BE4S-A&-7 45 9354 TR 5 SR 1030, 3
T IR R S R R A A B CO KR, C,
W RGOS E RN R BRI 12.1% , i
FCHYAEEBRERK LI, L BEARRES

+ s~ 1) and water use efficiency (mmol - mol '),

wIEE
Fk Transpiration rate Water use efficiency
Species IR HERE
" Relztﬁe?lézuﬂzﬁon Relat?d Relﬁtﬂe?iéz‘;fﬁon Relalgd
coefficient coefficient
RFF Festuca clata Y, = —0.001 8X, +5.83 —0.8133 % % ¥, =0.0056X, +1.35 0.9626 % %
B XA Nandina domestica Y; = -0.001 7X; +4.17 -0.8726% x Y, =0.007 6X, +0.96 0.973 1% %
22 ¢ 3¢ Malus halliona Y, = -0.000 4X; +2.75 -0.8035* = Y, =0.0066X, +2.20 0.9315+ =
W83 Dactylis glomeraia Y, = -0.002 2X; +5.36 -0.749 0% + Y, =0.0051X, +0.81 0.984 9 « =
SHE Hibiscus syriacus Yy = -0.001 0X, +3.82 -0.8147% = Y, =0.0056X, +1.90 0.919 2 % =
LIIEBEHR B Oxalis corymbosa Y; = -0.001 6X; +4.92 -0.7706 % % Y, =0.004 8X, +0.95 0.894 6 % *
W Cercis chinensis Y, = -0.001 3X; +3.45 ~0.530 8 % Y, =0.008 4%, +2.39 0.870 5 % =
A Albizzia julibrissin Y; = -0.001 5X; +3.96 -0.591 1% % Y,=0.0062X, +1.75 0.861 8 = =
Tk %5 Mahonia fortunei Y; = —0.000 9X; +2.50 -0.7289 % = Y, =0.0093X, +2.47 0.986 3 % *
94 Sapium sebiferum Y; = -0.0005X; +2.80 -0.6903 % = Y,=0.0065X, +4.87 0.889 0 % =
BHE Prunus serrulata Y, = -0.000 7X, +3.41 -0.473 4 * Y, =0.0057X, +3.18 0.872 5 =
¥LA8 Rhododendron simsii Y; = -0.001 2X;, +3.32 -0.726 1% = Y, =0.0062X, +1.62 0.994 7 * %
- 2R3 Spiraca salicifolia Y; = -0.001 3X; +3.61 -0.704 5% = Y, =0.0058X, +1.67 0.893 2 % *
S Distylium racemosum Y; = -0.000 6X; +2.51 -0.5913% % Y, =0.0062X, +1.82 0.906 5 % =
W& T Gardenia jasminoides Y; = -0.001 7X; +3.46 —0.7628% x Y, =0.0067X, +1.22 0.959 0 % =
BB Michelia maudiae Y; = -0.001 4X; +3.62 -0.6830=% x Y,=0.0042X, +0.18 0.9142 % %
¥ Cynodon doctylon Y; = -0.000 7X; +6.59 -0.4107 Y, =0.002 1X, +3.23 0.9728 = =
& 48k Hypericum chinense Y, = -0.000 8X; +2.70 -0.4451 % Y, =0.005 2X, +1.86 0.817 6 + *
M Toona sinensis Y; = -0.001 1X; +3.17 -0.518 2 Y, =0.004 4X, +1.70 0.849 3 x =
#C Eucommia ulmoides Y; = —0.000 8X; +2.65 -0.5839% % Y, =0.004 6X, +1.33 0.823 7 = =
YLMZE Prunus cerasifera f. atropurpurea Y; = -0.000 6X; +2.30 -0.453 2 % Y, =0.004 1X; +2.85 0.9306 = *
112EAE Camellia japonica Y; = -0.000 5X; +2.78 -0.6107% = Y, =0.0031X, +1.96 0.9435 = =
KA, Nerium indicum ¥, = —0.000 5X, +2.91 -0.3960 Y, =0.003 4X, +4.51 0.7824 % +
FiZ: Aloe vera var. chinensis Y; = -0.000 6X; +2.48 —-0.4833 % Y, =0.003 4X, +2.29 0.8536 * =*
L1 AR Loropetalum chinense Y; = -0.000 6X; +2.93 -0.6197 % + Y, =0.0027X, +1.63 0.9607 * *
Fi 18 Punica granatum Y, = ~0.000 5X, +1.96 —0.5524 % % Y, =0.003 8X, +1.32 0.8236 % *
0T Ligustrum lucidum Y; = -0.000 6X; +2.14 -0.4936 * Y, =0.003 7X, +2.10 0.8761 + =
8 Buxus sinica Y, = -0.000 6X; +1.90 -0.5780 % * Y, =0.003 6X, +2.56 0.8943 # =
Y, Hl Y, 5250 % H 8 MK (mmol + m ™2+ 571 ) HIK 4} B AR (mmol + mol '), Xy F X, % CO, WK (pmol + mol™') Y, and ¥,

X; and X, represent different concentrations of CO,
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